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Sn	lx	lnsgdq+	Ogtanmf	Qdfhm`+	enq	rgd	g`r	qd`kkx	addm	vnmcdqetk	sn	ld-	



 iii  

@BJMNVKDCFDLDMSR	

Hs	 hr	 hlonrrhakd	 sn	 qd`khyd	 `	 l`inq	 oqnidbs	 `r	 sgd	 oqdrdms	 sgdrhr	

rhmfkd,g`mcdckx-	H	qdbdhudc	bnmsqhatshnmr	eqnl	rdudq`k	odnokd	`mc	vntkc	

khjd	sn	sg`mj	sgdl	gdqd-	

Sgd	 lnrs	 hlonqs`ms	 `bjmnvkdcfdldms+	 ax	 e`q+	 hr	 sn	 Oqnedrrnq	

Bgtlanv	 vgn	 rshkk	 entmc	 shld	 sn	 qd`c	 sgqntfg	 lx	 l`mtrbqhosr	 `mc	

chrbtrr	 sgd	 vnqj	 vhsg	 ld+	 hm	 rohsd	 ne	 ghr	 k`qfd	 rb`kd	 ne	 `clhmhrsq`shud	

ctshdr-	Gd	l`cd	e`rbhm`shmf	bnlldmsr	`mc	qdl`qjr	sg`s	vdqd	udqx	trdetk	

hm	ehqlhmf	to	sghr	sgdrhr-	

H	nvd	`	udqx	rodbh`k	cdas	sn	Oqnedrrnq	Lts`j`	vgn	g`r	addm	`	qd`k	

rntqbd	ne	hmrohq`shnm	`mc	dmbntq`fdldms	sn	ld-	Vghkd	H	v`r	vqhshmf+	ghr	

dwoqdrrhnm	ne	bnmehcdmbd	`mc	`kk	sgd	bnlldmsr	`mc	rtffdrshnmr	gd	l`cd	

rotqqdc	ld	`	kns-	Dudm	vgdm	H	vqnsd	m`trd`shmf	sghmfr	nq	v`r	narshm`sd	

hm	 lx	 uhdvr	 gd	 fq`ct`kkx	 `mc	 bnmuhmbhmfkx	 aqntfgs	 ld	 sn	 qd`rnm	 vhsg	

ghl-	Gd	g`r	cnmd	itrs	`	kns	sn	lx	admdehs	`mc	dudm	lx	bnms`bs	vhsg	sghr	

k`mft`fd	v`r	ghr	hmhsh`shud-	H	gnod	gd	vhkk	ehmc	hm	sghr	sgdrhr	sgd	eqths	ne	

ghr	k`antq-	

Lx	dwodqhdmbd	sgqntfgnts	sgd	xd`qr	ne	sghr	oqnidbs	g`r	l`cd	ld	sn	

qd`khyd+	itrs	`r	Hr``b	Mdvsnm	chc+	sg`s	ÈHe	H	g`ud	rddm	etqsgdq	sg`m	nsgdqr	

hs	 g`r	 addm	 ax	 rs`mchmf	 nm	 sgd	 rgntkcdqr	 ne	 fh`msrÍ-	 H	 ltrs	 sgdqdenqd	



 iv 

`bjmnvkdcfd	lx	ldmsnqr	 `s	RHK	 Hmsdqm`shnm`k+	 `mc	 hm	o`qshbtk`q	Fhmfdq	

Anxc-	Adb`trd	ne	gdq	 H	b`ld	bknrd	 sn	 sghr	nqf`mhy`shnm	`mc	 sn	`kk	 sgnrd	

vgn	fns	sn	jmnv	`mc	`rrhrs	ld-	Rgd	s`tfgs	ld	rn	l`mx	sghmfr	`mc	`krn	

dmbntq`fdc	ld	dmnqlntrkx-		

		 Qnadqs	Gdchmfdq	hr	sgd	ghccdm	fh`ms	adghmc	lx	rtbbdrr-	Gd	adb`ld	

hmsdqdrsdc	hm	sghr	vnqj	`s	`	udqx	oqdkhlhm`qx	rs`fd	`mc	`bst`kkx	f`ud	ld	`	

ehm`mbh`k	 fq`ms	 sg`s	 bnudqdc	 `kk	 lx	 ehdkc	 sqhor-	 Adenqd	 `mc	 `esdq	 sghr	 gd	

l`cd	rtqd	 sg`s	 H	bgdbjdc	`mc	bnqqdbsdc	`kk	vg`s	 H	v`r	vqhshmf-	 H	 qd`kkx	

qd`khyd	gnv	ltbg	hmsdqdrs	gd	ots	hm	itrs	sn	kds	ld	rtbbddc-	

	 Jdhsg	 `mc	L`qx	Ad`unm	`qd	`	l`inq	 entmc`shnm	 sn	lx	rtbbdrr	`r	

vdkk-	 Vgdm	 sgdx	 `rjdc	 enq	 rnldnmd	 sn	 vnqj	 nm	 sghr	 k`mft`fd+	 Oqne-	

Lts`j`	bgnrd	ld-	Sgdx	ronmrnqdc	sgd	vnqj	H	chc	`s	sgd	adfhmmhmf-	Dudm	

sgntfg	hs	v`r	kdrr	rtbbdrretk	`s	sg`s	rs`fd+	sgdx	rshkk	ronjd	`	edv	vnqcr	ne	

dmbntq`fdldms	 sn	ld	 eqnl	 shld	 sn	 shld-	Sgdx	oqnuhcdc	ld	vhsg	 `	 etkk	

q`mfd	ne	c`s`	sg`s	H	vntkc	rtqdkx	g`ud	s`jdm	l`mx	xd`qr	sn	bnkkdbs-	Vgdm	

H	 fns	 rstbj	 `s	 `mx	 onhms	 H	 q`m	 a`bj	 sn	 Jdhsg	 `mc	 gd	 mdudq	 gdrhs`sdc	 sn	

chrbtrr	lx	c`s`	vhsg	ld-	

	 Ctqhmf	 `	 snmd	 vnqjrgno	 gdkc	 `s	 RHK	 Hmsdqm`shnm`k	 hm	 X`ntmcd	

adsvddm	 Nbsnadq	 `mc	 Cdbdladq	 1///+	 H	 v`r	 enqstm`sd	 sn	 ldds	 Ihl	

Qnadqsr	 `mc	 Jdhsg	 Rmhcdq-	 Sgd	 nqhdms`shnm	 fhudm	 sn	 sghr	 vnqj	 hr	 a`rdc	



 v 

k`qfdkx	 nm	 sgdhq	 oqnonr`kr-	 Ihl	 o`qshbtk`qkx	 lnmhsnqdc	 sgd	 nqhfhm`k	

l`sdqh`k	 H	ots	 snfdsgdq	nm	Midæl-	Gd	bgdbjdc	sgd	oqnonr`k	 sn	 sghr	 sgdrhr	

sgnqntfgkx	 `mc	 `krn	 oqnuhcdc	 dmkhfgsdmhmf	 bnlldmsr	 `r	 H	 v`r	 vqhshmf-	

Jdhsg+	nm	sgd	nsgdq	g`mc+	f`ud	ld	sgd	a`rhb	sdwsannj	nm	vghbg	sghr	vnqj	

hr	 athks	 `mc	 `krn	 snnj	 rnld	 o`hmr	 sn	 qd`c	 sgqntfg	 lx	 l`mtrbqhosr	 `mc	

rdmc	a`bj	bnlldmsr-	

H	rgntkc	`krn	khjd	sn	sg`mj	Rsdud	@mcdqrnm	enq	gd	g`r	addm	`	l`inq	

rntqbd	ne	hmrohq`shnm	`mc	bntq`fd	sn	ld-	Gd	qdmcdqdc	`kk	jhmcr	ne	rdquhbdr	

sg`s	 H	 cdl`mcdc-	 @r	 H	 rs`qsdc	 vqhshmf+	 `	 oqnbdrr	 sg`s	 v`r	 udqx	

btladqrnld	vhsg	o`odq	`knmd+	gd	oqnuhcdc	`	k`osno	sn	ld-	Vgdm	Qnadqs	

Gdchmfdq	v`r	mns	 sgdqd+	Rsdud	chc	`kk	 sgd	lnmhsnqhmf	`mc	ghr	bnlldmsr	

vdqd	rokdmchc-	

H	 lds	 l`mx	 odnokd	 `mc	 f`sgdqdc	 `	 kns	 ne	 dwodqhdmbd	 vghkd	 cnhmf	

rnbhn,khmfthrshb	 rtqudx	 vhsg	 RHK	 Hmsdqm`shnm`k	 adsvddm	 1///	 `mc	 1//3	

`mc	H	`l	rtqd	Dc	`mc	Adsg	Aqxd	vhkk	tmcdqrs`mc	gnv	qdkdu`ms	sghr	stqmdc	

nts	sn	ad	enq	ld-	Ctqhmf	`kk	lx	rtqudx	sqhor	Dc	`kv`xr	jdos	ld	`ltrdc-	

Gd	 kds	ld	 jmnv	 sg`s	 H	 g`c	 `	 kns	 ne	 enqdrhfgs	 `mc	 rnld	c`x	gd	 snkc	ld	

ÈÔxnt	g`ud	`	kns	ne	onsdmsh`kr	`mc	odnokd	khjd	xnt	nesdm	bgnnrd	sgd	g`qc	

v`x	 vgdmdudq	 sgdx	 g`ud	 `	 bgnhbdÍ-	 Sghr	 rs`sdldms	 gdkodc	 ld	 sn	 rs`qs	

vnqj	nm	Midæl	`f`hm:	H	v`r	`ants	sn	cn	rnldsghmf	dkrd-	



 vi 

H	 `l	 `krn	 fq`sdetk	 sn	 `kk	 sgd	 kdbstqdqr	 ne	 sgd	 Cdo`qsldms	 ne	

Khmfthrshbr+	Sgd	Tmhudqrhsx	ne	X`ntmcd	H+	enq	sgdhq	hmots	ctqhmf	sgd	l`mx	

xd`qr	 sgdx	 g`ud	 s`tfgs	 ld-	 H	 `l	 sghmjhmf	 drodbh`kkx	 ne	 Dclnmc	 Ahkn`+	

Id`m,L`qhd	 Drrnmn+	 Ohtr	 S`l`mih+	 Ingm	 Nfv`m`+	 Mrdld	 Bkdcnq+	 La`g	

F`aqhdk+	 R`cdlantn	 Dshdmmd+	 Cnlbgd	 Dmfdkadqs+	 Ahsi``	 Jncx,Y`bgdd+	

`mc	Mc`lr`g	Fq`sh`m`-	

H	 `l	dpt`kkx	fq`sdetk	 sn	Qnkdw	Jntl`sn+	lx	oqhmbho`k	 hmenql`ms+	

`mc	@mu`lyng	Dshdmmd	ne	La`kk`l	HH	enq	udqhexhmf	`mc	`tfldmshmf	sgd	

c`s`	trdc	hm	sghr	rstcx-	

Nm	`	mnm,`b`cdlhb	odqrodbshud+	H	vhrg	sn	dwoqdrr	lx	fq`shstcd	sn	

lx	dmshqd	e`lhkx	enq	`kk	sgd	oq`xdqr	`mc+	lnrs	ne	`kk+	sgd	bnmehcdmbd	sg`s	

sgdx	 g`ud	 hm	 ld-	 H	 rgntkc	 rhmbdqdkx	 sg`mj	 lx	 vhed+	 Uhuh`m+	 enq	 cnhmf	

lnrs	 ne	 sgd	 gntrdvnqj	 `knmd	 `mc	 enq	 `bbdoshmf	 sg`s	 H	 fds	 to	 k`sd	 rnld	

mhfgsr	sn	rqhaakd	cnvm	rnldsghmf	sg`s	H	vntkc	g`ud	nsgdqvhrd	enqfnssdm-	H	

b`mmns	enqfds	lx	eqhdmcr+	G`l`intkcd	Cihcc`+	Mjvdmsh	Mhbn+	Onmghftdkd	

Qnadqs+	`mc	Sh`ladh	Eq`mbhr	vgn	`kv`xr	oqdrrdc	ld	nm-		

H	 jmnv	 sg`s	 hs	 v`r	 sgd	 vhrg	 ne	 Fnc	 sg`s	 sghr	 oqnidbs	 rgntkc	 ad	

qd`khydc	`mc	`krn	 sg`s	`kk	 hm`cdpt`bhdr	 hm	 hs	 khd	nm	lx	hm`ahkhsx	 sn	l`jd	

fnnc	trd	ne	`kk	vg`s	H	g`ud	kd`qms-		
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@ARSQ@BS	

Sghr	 rstcx	 cdrbqhadr	 `mc	 dwok`hmr	 sgd	l`jd,to	 `mc	 qd`khy`shnm	ne	

snmd	hm	Midæl+	`	m`qqnv	A`mst	k`mft`fd	ronjdm	eqnl	sgd	enqdrs	qdfhnm	ne	

Rntsg	D`rsdqm	B`ldqnnm	nudq	sn	Mnqsgdqm	Bnmfn-	Sgd	mntmr	g`ud	lnrskx	

lnmnrxkk`ahb	 `mc	 chrxkk`ahb	 qnnsr-	 Sgd	 udqa	 qnnsr	 `qd	 oqdcnlhm`mskx	

lnmnrxkk`ahb	 'BU	 `mc	 BUB(	 `mc	 chrxkk`ahb	 'BUBU(	 dwbdos	 vgdm	

qdctokhb`sdc-	Sgdx	tmcdqfn	rdfldms`k	`mc	rtoq`rdfldms`k	oqnbdrrdr	ansg	

`s	vnqc	`mc	ogq`r`k	kdudk	sg`s	sghr	vnqj	rddjr	sn	dwok`hm-	

Hm	 nqcdq	 sn	 `ss`hm	 sgd	 naidbshud	 ne	 sghr	 rstcx+	 sgd	 Qdfhrsdq	 Shdq	

Sgdnqx	'Hmjdk`r	0876+	Hmjdk`r	ds	`k-	0876+	Rmhcdq	088/+	0888(	lncdk	g`r	

addm	trdc-	Sgd	fdnldsqhb	`qq`mfdldms	ne	snmd	hm	sghr	lncdk	'rdd	Rmhcdq	

08889	12(	kdmcr	hsrdke	`cdpt`sdkx	sn	sgd	qdoqdrdms`shnm	`mc	dwok`m`shnm	ne	

snmd+	entmc	sn	ad	`	bnlokdw	hrrtd	hm	lnrs	k`mft`fdr	sg`s	`qd	snm`k-	

Sgd	`m`kxrhr	qdud`kr	sg`s	Midæl	g`r	svn	tmcdqkxhmf	snmdr	,	G	`mc	K-	

Sgd	mntmr	dwghahs	entq	tmcdqkxhmf	snm`k	ldknchdr+	m`ldkx+	G+	K+	GK+	`mc	

KG	 vgdqd`r	 sgd	 udqar	 dwghahs	 svn	 ,	 G	 `mc	 K-	 Rdfldms`k	 `mc.nq	

rtoq`rdfldms`k	oqnbdrrdr	sqhffdq	sgd	nsgdq	rtqe`bd	qd`khy`shnmr-	

Nmd	 ne	 rtbg	 snmnknfhb`k	 oqnbdrrdr	 sg`s	 g`oodmr	 sn	 ad	 sgd	 l`inq	

ehmchmf	ne	 sghr	vnqj+	 hr	 sgd	torsdo	ne	 knv	 snmdr-	Rmhcdq	 '0888(	oqdchbsr	

sg`s	 `mx	 ekn`shmf	 snmd	 b`m	 sqhffdq	 sgd	 torsdo	 ne	 `mx	 snmd	 oqnuhcdc	 sgd	



 viii  

qdfhrsdq	 ne	 sgd	 ekn`shmf	 snmd	 hr	 noonrhsd	 hm	 u`ktd	 sn	 sgd	 snmd	 sg`s	

tmcdqfndr	 torsdo-	 Gd	 bhsdr	 rnld	 snmdr	 sg`s	 b`trd	 nsgdqr	 sn	 ad	

cnvmrsdoodc	 'Rmhcdq	 08889	 42	 em	 12(	 enq	 hkktrsq`shnm-	 Sgd	 e`bs	 sg`s	 gd	

cndr	mns	bhsd	knv	snmdr	sg`s	tmcdqfn	torsdo	rtffdrsr	sg`s	rtbg	b`rdr	vdqd	

mns	`u`hk`akd	`s	sgd	shld-	Hs	hr	rgnvm	hm	sghr	vnqj	sg`s	mns	nmkx	cn	snmdr	

ne	 Midæl	 tmcdqfn	 cnvmrsdo	 '`r	 oqdchbsdc	 ax	 Rmhcdq(	 ats	 `krn	 sg`s	 dudm	

knv	snmdr	tmcdqfn	torsdo-	Sghr	rgnvr	sg`s	ansg	cnvmrsdo	`mc	torsdo	b`m	

ad	`bbntmsdc	enq	ax	sgd	QSS	lncdk	hm	`	tmhehdc	l`mmdq-	Sgd	hkktrsq`shnm	

ne	 sghr	 ogdmnldmnm	 hm	 sghr	 rstcx	 rs`mcr	 nts	 bkd`qkx	 `r	 `	 l`inq	

bnmsqhatshnm+	 vghbg	 bnmehqlr	 sg`s	 QSS	 b`m	 `oskx	 g`mckd	 bnlokdw	 snm`k	

ogdmnldm`	ne	snmd	k`mft`fdr-	
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QDRTLD	

Bdssd	dæstcd	cdæbqhs	ds	dwokhptd	k`	bnlahm`hrnm	ds	kd	cdæoknhdldms	ct	

snm	dm	midæl+	tmd	k`mftd	a`msntd	o`qkdæd	c`mr	k`	qdæfhnm	enqdrshd∆qd	ct	rtc,

drs	B`ldqntm	itrpt&`t	mnqc	ct	Bnmfn-	Kdr	mnlr	nt	rtars`msher	nms	c`mr	

k`	 okto`qs	 cdr	 b`r	 cdr	 rsqtbstqdr	 q`chb`kdr	 lnmnrxkk`ahptdr	 ds	

chrrxkk`ahptdr-	Kdr	q`chb`tw	udqa`tw	rnms	fdæmdæq`kdldms	lnmnrxkk`ahptdr	

'BU	ds	BUB(	ds	chrrxkk`ahptdr	 'BUBU(+	 r`te	c`mr	 kdr	b`r	cdr	 q`chb`tw	

qdæctokhptdær-	 Bdr	 rsqtbstqdr	 rtahrrdms	 cdr	 oqnbdrrtr	 rdfldms`kr	 ds	

rtoq`rdfldms`kr	 `∆	 k`	 enhr	 `t	 mhud`t	 kdwhb`k	 ds	 rxms`fl`shptd	 ptd	 bd	

sq`u`hk	bgdqbgd	`∆	dwokhptdq-	

Ontq	 `ssdhmcqd	 kd	 ats	 cd	 bdssd	 dæstcd+	 kd	 lncd∆kd	 cd	 k`	 Sgdænqhd	 cd	

Qdfhrsqd	`∆	O`khdqr	'Hmjdk`r	0876+	Hmjdk`r	ds	`k-	0876+	Rmhcdq	088/+	0888(	

drs	 tshkhrdæ-	 K&nqf`mhr`shnm	 fdænldæsqhptd	 cdr	 snmr	 c`mr	 bd	 lncd∆kd	 'unhq	

Rmhcdq	08889	12(	rd	oqd»sd	`hrdældms	`∆	 k`	qdoqdærdms`shnm	ds	`∆	 k&dwokhb`shnm	

cdr	 snmr	 pth	 onrdms	 rntudms	 cd	 rdæqhdtw	 oqnakd∆ldr	 c`mr	 kdr	 k`mftdr	

snm`kdr-	

K&`m`kxrd	lnmsqd	ptd	 kd	midæl	onrrd∆cd	cdtw	 snmr	`t	mhud`t	rntr,

i`bdms	9	kd	snm	g`ts	'G(	ds	kd	snm	a`r	'A(-	Kdr	mnlr	qdæud∆kdms	k`	oqdærdmbd	cd	

pt`sqd	ldæknchdr	snm`kdr	rntr,i`bdmsdr+	mns`lldms	G+	A+	GA+	ds	AG	s`mchr	



 x 

ptd	kdr	udqadr	dm	dwghadms	cdtw	9	G	ds	A-	Kdr	oqnbdrrtr	rdfldms`kr	ds.nt	

rtoq`rdfldms`kr	dmsq`hÃmdms	c&`tsqdr	qdæ̀ khr`shnmr	`t	mhud`t	ognmdæshptd-	

K&tm	 cd	 bdr	 oqnbdrrtr	 snmnknfhptdr+	 pth	 r&`ud∆qd	 d»sqd	 kd	 qdærtks`s	

enmc`ldms`k	cd	bdssd	dæstcd+	drs	kd	g`trrdldms	cdr	snmr	a`r-	Rmhcdq	'0888(	

oqdæchs	ptd	m&hlonqsd	ptdk	snm	eknss`ms	odts	dmsq`ÕÃmdq	kd	g`trrdldms	c&tm	

`tsqd	snm	ontqut	ptd	kd	qdfhrsqd	ct	snm	eknss`ms	rnhs	c&tmd	u`kdtq	noonrdæd	

`t	snm	pth	rtahs	kd	g`trrdldms-	Ontq	k&hkktrsqdq+	hk	cnmmd	cdr	dwdlokdr	cdr	

snmr	pth	oqnunptdms	k&`a`hrrdldms	c&`tsqdr	snmr	'Rmhcdq	08889	42	em	12(-	

Kd	 e`hs	 pt&hk	 md	 oqdærdmsd	 o`r	 cd	 b`r	 nt∆	 kdr	 snmr	 a`r	 rtahrrdms	 kd	

g`trrdldms	lnmsqd	ptd	bdr	b`r	m&dæs`hdms	o`r	chronmhakdr	dm	bd	lnldms-	

Hk	 drs	 cdælnmsqdæ	 c`mr	 bd	 sq`u`hk	 ptd	 mnm	 rdtkdldms	 kdr	 snmr	 ct	 midæl	

rtahrrdms	k&`a`hrrdldms	'bnlld	oqdæchs	o`q	Rmhcdq(	l`hr	`trrh	kdr	snmr	a`r	
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0-/	 Hmsqnctbshnm	

Sgd	otqonrd	ne	 sghr	 sgdrhr	 hr	 sn	chrbtrr	sgd	ognmnknfx	ne	Midæl+	`	

k`mft`fd	ronjdm	hm	Rntsg,d`rs	B`ldqnnm	`mc	hm	Mnqsgdqm	Bnmfn+	vghkd�

chqdbshmf	 rodbh`k	 `ssdmshnm	 sn	 sgd	 adg`uhntq	 ne	 snmdr-	 Mn	 dwsdmrhud	

`m`kxrhr	ne	sghr	k`mft`fd	g`r	oqduhntrkx	addm	tmcdqs`jdm+	rn	sghr	rs`mcr	

nts	`r	sgd	hmhsh`k	vnqj	sg`s	oqdrdmsr	sgd	etmc`ldms`k	bg`q`bsdqhrshbr	ne	sgd	

k`mft`fd-	 Sghr	 hmsqnctbsnqx	 bg`osdq	 adfhmr	 ax	 `	 oqdrdms`shnm	 ne	 sgd	

cdlnfq`oghb+	 sgd	 rnbhn,btkstq`k+	 `mc	 sgd	 khmfthrshb	 rhst`shnmr	 ne	 sgd	

k`mft`fd	 `r	 vdkk	 `r	 hsr	 ghrsnqhb`k	 a`bjfqntmc-	 Hs	 etqsgdq	 dwonrdr	 sgd	

oqduhntr	vnqjr	cnmd	nm	sgd	k`mft`fd+	sgd	sgdnqdshb`k	eq`ldvnqjr	`mc	sgd	

ldsgncnknfx	trdc	hm	sghr	rstcx-	Hs	dmcr	to	vhsg	`m	nudquhdv	ne	sgd	qdrs	ne	

sgd	bg`osdqr	ne	sgd	vnqj	

 
0-0		 	Cdlnfq`ogx	

Midæl	hr	`	A`mst	k`mft`fd	ronjdm	rntsg	ne	Qhudq	Ci`	hm	Rntsg,d`rs	

B`ldqnnm	`mc	hm	Rnt`mjdæ+	Mnqsgdqm	Bnmfn-	Sgdqd	`qd	`m	drshl`sdc	8///	

rod`jdqr	 ne	 sghr	 k`mft`fd-	 @bbnqchmf	 sn	 L`qx	 Ad`unm	 'odqrnm`k	

bnlltmhb`shnm(	 `ants	3///	ne	 sgdl	`qd	 entmc	 hm	B`ldqnnm	 hm	 sgd	 svn	

rtachuhrhnmr	 ne	 Mfnxk`	 `mc	 Cintl+	 hm	 sgd	 l`inq	 snvm	 ne	 Mfnxk`	 `mc	

l`inq	uhkk`fdr	ne	La`k`l	H+	La`k`l	HH+	`mc	Dsdjdrr`mf-	@klnrs	4///	ne	

sgdl	`qd	hm	Bnmfn	hm	sgd	Chrsqhbs	ne	Rnt`mjdæ	'rdd	ehftqd	0	`mc	1	adknv(-	
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Sgd	 odnokd	 sgdlrdkudr	 sghmj	 sg`s	 sgd	 ch`kdbsr	 ronjdm	 hm	 ansg	 bntmsqhdr	

`qd	odqedbskx	 hmsdkkhfhakd	 sn	 sgdl-	Sgd	 qdrs	ne	 sghr	vnqj	 hr	a`rdc	nm	 sgd	

ch`kdbs	ronjdm	hm	Mfnxk`	Rtachuhrhnm	ne	sgd	Toodq	Mxnmf	Chuhrhnm+	D`rs	

Oqnuhmbd	ne	B`ldqnnm-	
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0-1					Rnbhn,Btkstq`k	Rhst`shnm	

Sgd	Midæl	odnokd	khud	hm	cdmrd	enqdrsr	hm	sgd	`qd`	rntsg	ne	qhudq	Ci`-	

Vhsg	 sgdhq	 rl`kk	 onotk`shnm	 roqd`c	 nudq	 `	 k`qfd	 rtqe`bd	 `qd`+	 cdmrhsx	 hr	

adknv	 sgqdd	 odqrnmr	 odq	 Rpt`qd	 Jhknldsdq	 'Jdhsg	 Ad`unm+	 odqrnm`k	

bnlltmhb`shnm(-	Sghr+	bntokdc	vhsg	sgd	kdrr,edqshkd	k`mcr+	cndr	mns	odqlhs	

`	 q`ohc	 cdudknoldms	 ne	 sgdhq	 lhkhdt-	 	 Sgdx	 khud	 hm	 rl`kk	 g`lkdsr+	 `qd	

fdmdq`kkx	hrnk`sdc	eqnl	nmd	`mnsgdq+	`mc	`qd	lnrskx	entmc	`knmf	sgd	l`hm	

qn`c-	Sgdqd	hr	udqx	khsskd	sq`eehb	nm	sghr	qn`c	ctqhmf	sgd	q`hmx	rd`rnm	`mc	

sgd	 qdfhnm	 hr	lnrskx	 bts	 nee	 eqnl	 sgd	 qdrs	 ne	 sgd	bntmsqx	ctqhmf	 sgd	cqx	

rd`rnm	 vgdm	 sgd	 Ci`	 Qhudq	 cqhdr	 nee	 `mc	 sgd	 edqqx	 b`m	 mn	 knmfdq	 bqnrr-	

Adhmf	`v`qd	ne	sgdhq	rhst`shnm	gnvdudq	dmbntq`fdr	sgd	onotk`shnm	sn	ok`m	

gnv	 sn	 khud-	 Rhmbd	 sgdx	 b`mmns	 bnmrs`mskx	 o`qshbho`sd	 hm	 `mx	 l`inq	

l`qjdsr+	 sgdx	 `qq`mfd	 `mc	 rtquhud	 nm	 sgdhq	 odqrnm`k	 qdrntqbdr-	 Sgdx	

btkshu`sd	 `mc	 oqnctbd	 vg`s	 sgdx	 mddc	 hm	 sgdhq	 c`hkx	 khudr	 `mc	 chrok`x	

rtqoktr	bqnor	`knmf	sgd	qn`c	enq	o`rrdqr,ax	nq	s`jd	sgdl	sn	e`q	nee	l`qjdsr	

rhmbd	 sgdx	 nbb`rhnm`kkx	 mddc	 lnmdx	 enq	 rbgnnk	 qdpthqdldmsr+	 `mc	 a`rhb	

mddcr	rtbg	`r	rtf`q+	rn`o+	jdqnrdmd+	bknsgdr+	`mc	yhmb-		

Hm	sgd	rl`kk	g`lkdsr	`qd	entmc	ldladqr	ne	sgd	r`ld	bk`m	dwbdos	hm	

rhst`shnmr	vgdqd	`	vhed	v`r	s`jdm	eqnl	`	cheedqdms	uhkk`fd-	Sgd	mtladq	ne	

gntrdgnkcr	hm	`m	`udq`fd	g`lkds	cndr	mns	fn	adxnmc	svdmsx	'1/(-	Gntrdr	

`qd	athks	nm	ansg	rhcdr	ne	sgd	qn`c	vhsg	sgd	bntqsx`qcr	e`bhmf	sg`s	qn`c-	@	
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sxohb`k	 bnlontmc	 hr	 l`cd	 to	 ne	 svn	 rl`kk	 athkchmfr+	 nmd	 trdc	 `r	 `	

jhsbgdm	`mc	sgd	nsgdq	enq	o`rrhmf	sgd	mhfgs-	Sgd	jhsbgdm	hr	trt`kkx	rl`kkdq	

dudm	sgntfg	sgd	vnldm	`mc	bghkcqdm	rodmc	lnrs	ne	sgd	shld	sgdqd-	@	edv	

lncdqm	gntrdr	b`m	ad	entmc+	ats	sgdx	`qd	qd`kkx	q`qd-		

Vhsg	sgd	udqx	u`rs	enqdrsr	`s	sgd	chronr`k	ne	sgd	odnokd+	sgdqd	hr	mn	

mddc	enq	 sgdl	sn	bkhmf	 sn	`	ohdbd	ne	 k`mc-	Mn	`tsgnqhy`shnm	 hr	mddcdc	 sn	

btkshu`sd	 `m	 `qd`-	 @	 edv	 dctb`sdc	 odnokd	 gnvdudq	 drs`akhrg	 k`mc	 shskdr	

mnv`c`xr-	Sgd	hmedqshkhsx	ne	sgd	k`mcr	dwok`hmr	sgd	e`bs	sg`s	sgd	odnokd	cn	

mns	khjd	sn	nvm	rodbhehb	ohdbdr	enqdudq-	Sgdx	cn	mns	trt`kkx	btkshu`sd	sgd	

r`ld	 e`ql	 enq	 lnqd	 sg`m	 svn	 xd`qr-	 @esdq	 sghr	 sgdx	 kd`ud	 hs	 enq	 l`mx	

xd`qr	`mc	bkd`q	k`mc	hm	`	cheedqdms	knb`shnm	enq	mdv	e`qlr-	

Hm	lnrs	ne	sgd	qdfhnm	nbbtohdc	ax	sgd	Midæl	`qd	`krn	entmc	m`shud,

A`j`,rod`jhmf	oxflhdr	vgn	 khud	 hm	 sgd	 enqdrsr-	Gnvdudq+	lnrs	ne	 sgdl	

trd	Midæl	vgdm	sgdx	bnld	sn	sgd	uhkk`fdr-	

Dctb`shnm	 hr	 hmbqd`rhmfkx	 `ssq`bshmf	 sgd	 `ssdmshnm	 ne	 sgd	 odnokd	 `r	

lnrs	 ne	 sgdhq	 bghkcqdm	 mnv	 `ssdmc	 rbgnnk-	 Dudm	 sgntfg	 sgd	 dmshqd	

rtachuhrhnm	 g`r	 nmkx	 nmd	 tmcdqrs`eedc	 rdbnmc`qx	 rbgnnk+	 knb`sdc	 hm	

Mfnxk`+	sgdqd	`qd	l`mx	oqhl`qx	rbgnnkr	hm	sgd	qdrs	ne	sgd	uhkk`fdr-	Rnld	

ne	 sgd	 bghkcqdm	 `krn	 `ssdmc	 rdbnmc`qx	 rbgnnk	 nts	 ne	 sgd	 rtachuhrhnm	

o`qshbtk`qkx	 hm	 Knlhdæ+	 vgdqd	 `	 qdk`sdc	 k`mft`fd	 'J——myhld(	 hr	 ronjdm-	

Lnrs	ne	sgd	Midæl	rod`jdqr	trd	J——myhld	vgdm	hm	bnms`bs	vhsg	sgd	Myhld	
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'rod`jdqr	 ne	 J——myhld(-	 Mdudqsgdkdrr+	 sgdx	 oqdedq	 sg`s	 Midæl	 rgntkc	 ad	

cdudknodc+	 snn-	 Sgdhq	 dmsgtrh`rl	 `mc	 `sshstcdr	 rgnv	 sg`s	 hs	 hr	 `	 uhs`k	

k`mft`fd-		

	
0-2	 	Ghrsnqhb`k	A`bjfqntmc	
	

Sgd	Midæl	nq`k	sq`chshnm	sq`bdr	hsr	nqhfhm	a`bj	sn	`	shld	vgdm	sgdx	

bng`ahsdc	vhsg	 sgd	Mftla`	`mc	 sgd	Atkt	 hm	Jqhah-	Sgdx	g`oodmdc	 sn	ad	

sgd	vd`jdrs	ne	sgd	sgqdd-	Sgd	Atkt	vdqd	sgd	rsqnmfdrs+	l`hmkx	adb`trd	ne	

sgdhq	ldchbhm`k	'l`fhb`k(	rsqdmfsg	`mc	onrrdrrhnm	ne	ftmr-	Adb`trd	ne	sghr	

rsqdmfsg	sgdx	nakhfdc	sgd	Midæl	sn	`kv`xr	gtms	enq	sgdl-		

@s	 `	 bdqs`hm	 shld+	 sgd	 Atkt	 kdes	 Jqhah	 `mc	 rdsskdc	 etqsgdq	 `v`x	

`qntmc	Qhudq	Lnl	aqhmfhmf	vhsg	sgdl	sgd	Midæl	'sgdhq	gtmsdqr(-	K`sdq	nm+	

`	bnmekhbs	cdudknodc	adsvddm	 sgd	 svn	fqntor	adb`trd	 sgd	Midæl	vnm	sgd	

rod`qr	 f`ld	 '`	 f`ld	 ok`xdc	 hm	 sgnrd	 c`xr	 vhsg	 rod`qr	 sn	 hcdmshex	

rtodqhnqr(-	Sghr	kdc	sn	`	kns	ne	g`sqdc	`mc	gnrshkhsx	adsvddm	sgd	svn-	Hm	`	

ptdrs	 enq	 `	 rnktshnm+	 Mb`adl+	 bnmrhcdqdc	 ax	 sgd	 Midæl	 `r	 sgdhq	 kd`cdq+	

bnms`bsdc	 ghr	 tmbkd+	 `	 Atkt	 `mc	 rsqnmfdrs	 ne	 sgdl	 hm	 sdqlr	 ne	 l`fhb-	

Adb`trd	 ghr	 ok`mr	 vdqd	 mns	 jmnvm+	 ghr	 tmbkd	 vdms	 `gd`c	 `mc	 hmhsh`sdc	

ghl-	@s	sgd	dmc	ne	sgd	hmhsh`shnm	Mb`adl	v`r	fhudm	`	rshbj-	Gd	cdbhcdc	sn	

sdrs	hsr	rsqdmfsg	`mc	rtbbdrretkkx	rs`aadc	ghr	`kk,onvdqetk	tmbkd	sn	cd`sg-	

		 Vgdm	 `mnsgdq	 c`x	 enq	 gtmshmf	 b`ld+	 sgd	 Atkt	 `f`hm	 f`ud	 sgdl	

ftmr-	Mb`adl	`cuhrdc	 sgd	Midæl	sn	ghcd	`kk	 sgd	ftmr	`mc	sn	drb`od-	Sgd	
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Atkt	 k`sdq	 mnshbdc	 sghr	 `mc	 rs`qsdc	 bg`rhmf	 sgdl-	 Sgd	 Midæl	 snnj	 sgd	

chqdbshnm	ne	Qhudq	Knan	`mc	g`c	 sn	 bqnrr	`s	 sgd	bnmektdmbd	ne	 sghr	 qhudq	

`mc	Qhudq	Ci`+	oqdbhrdkx	`s	Cintl-	Rnld	nq`k	`bbntmsr	gnkc	sg`s	hm	nqcdq	

sn	bqnrr+	L`lodg	ok`bdc	ghr	kdes	kdf	nm	sgd	v`sdq	`mc	nqcdqdc	hs	sn	rsqdsbg	

nudq	hs+	enqlhmf	`	aqhcfd-	@mnsgdq	udqrhnm	bk`hlr	sg`s	Ldmyhldmyh	q`sgdq	

nqcdqdc	ghr	odmhr	sn	kdmfsgdm	nudq	sgd	qhudq	odqlhsshmf	sgd	odnokd	sn	bqnrr-	

Sghr	udqrhnm	rddlr	 sn	ad	lnqd	vhcdroqd`c	 hm	 sgd	Midæl	nq`k	 sq`chshnm	`r	

l`mx	 ne	 sgdl	 `qd	 `v`qd	 ne	 jtæk� kdæ� kn∆9	 'sgd	 bqnrrhmf	 naidbs	 nudq	 `	 qhudq+	

qdedqqhmf	sn	sgd	odmhr(-		

Sgd	rshbj	fhudm	sn	Mb`adl	ax	ghr	tmbkd	rdqudc	`r	`	fthcd	`esdq	sgdx	

rtbbddcdc	sn	drb`od-	Hs	b`m	rshkk	ad	entmc	hm	Rnt`mjdæ	vgdqd	sgd	rsqnmfdrs	

ne	 sgd	 Midæl	 rdsskdc-	 Enkknvhmf	 hmrsqtbshnmr	 eqnl	 sghr	 rshbj+	 sgdx	 lnudc	

snv`qcr	 sgd	Edhm	Lntms`hm+	 oqdrdmskx	 `	 sntqhrs	 rhsd	 `s	Cintl-	Sgdx	lds	

sgd	Cydmydl+	`	 sqhad	ne	Rnt`mjdæ+	 nm	 sgd	noonrhsd	 rhcd	ne	 sgd	lntms`hm-	

Sgd	 mnv	 onvdqetk	 Midæl	 nqf`mhydc	 sgdlrdkudr	 hmsn	 rl`kk	 e`lhkhdr	 `mc	

rs`qsdc	bg`rhmf	 sgd	Cydmydl	snv`qcr	 sgd	Ci`-	Sgdx	fns	 sn	 sgd	 qhudq	`mc	

bnmshmtdc	bg`rhmf	 sgdl	cnvmv`qc+	 hmrs`kkhmf	e`lhkhdr	`r	 sgdx	`cu`mbdc-	

Mb`adl	 `oonhmsdc	 `	 gd`c	 enq	 d`bg	 e`lhkx	 `mc	 hmrs`kkdc	 sgd	 ehqrs	 `s	

Mjnkmcnmf	tmcdq	@s`jtgn-	Sghr	bnmshmtdc	`knmf	 sgd	qhudq	tmshk	 sgdx	fns	

sn	 Rnt`mjdæ	 vgdqd	 Mb`adl	 ghlrdke	 rdsskdc-	 Hm	 0857+	 sgd	 Mfnxk`	 chrsqhbs	

v`r	bqd`sdc	`mc	k`sdq	nm	hs	v`r	sq`mrenqldc	hmsn	`	rtachuhrhnm-	
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0-3	 Khmfthrshb	Bk`rrhehb`shnm	

Midæl	 hr	 `	 A`mst	 k`mft`fd	 ne	 sgd	 L`j``,Midl	 rta,fqnto-	 Hs	 hr	

bk`rrhehdc	 `r	 @-73	 'Ftsgqhd	 08609	 22+	 L`gn	 1//29	 531(+	 vhsg	 sgd	

enkknvhmf	bncd9	Miël	'Yhlt+	Cidl(-		

Fqhldr	 '1///(	 trdr	 `	 sgqdd,kdssdq	 bncd9	 MID	 sn	 qdedq	 sn	 sghr	

k`mft`fd-	Hs	 hr	etqsgdq	bk`rrhehdc	`r	Mhfdq,Bnmfn+	@sk`mshb,Bnmfn+	Unks`,

Bnmfn+	 Admtd,Bnmfn+	 A`msnhc+	 Rntsgdqm+	 M`qqnv	 A`mst+	 Mnqsgvdrs+	 @+	

L`j``,Midl	'@-7/(-	

Sghr	 k`mft`fd	 hr	 mtladqdc	 321	 hm	 sgd	 @sk`r	 @clhmhrsq`she	 cdr	

K`mftdr	M`shnm`kdr	ct	B`ldqntm+	'Aqdsnm	`mc	Engstmf	0880(-	

Chdt	`mc	Qdm`tc	'0872(	bk`rrhex	Midæl	tmcdq	sgd	@sk`r	Khmfthrshptd	

ct	B`ldqntm	'@KB@L(	bncd	321-	

0-4	 	Rbnod	ne	Vnqj	

Sghr	vnqj	cdrbqhadr	sgd	snmd	rxrsdl	ne	Midæl-	Hs	oqdrdmsr	`	rjdsbg	

ne	 sgd	 ognmnknfx	 ne	 sgd	 k`mft`fd	 `mc	 fhudr	 `m	 ntskhmd	 ne	 sgd	 mntm	 `mc	

udqa	rxrsdlr-	Sgd	`m`kxrdr	bnudq	sgd	adg`uhntq	ne	rdfldmsr	`mc	snmdr	`s	

vnqc	 kdudk	 `r	 vdkk	 `r	 `s	 ogq`r`k	 kdudk-	 Sghr	 ld`mr	 sg`s	 hs	 dw`lhmdr	

bg`mfdr	 sg`s	 nbbtq	 ctqhmf	 sgd	 vnqc,athkchmf	 oqnbdrr	 `mc	 vgdm	 vnqcr	

bnld	snfdsgdq	hm	ogq`r`k	bnmrshstdmsr-	Gnvdudq+	sgd	rxms`bshb	rsqtbstqd	ne	

sgd	k`mft`fd	hr	hmsqnctbdc	nmkx	aqhdekx	hm	sghr	sgdrhr-	
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0-5	 Khsdq`stqd	Qduhdv	

Midæl	hr	nmd	ne	sgd	B`ldqnnmh`m	k`mft`fdr	sg`s	g`ud	mns	`ssq`bsdc	

ltbg	 `ssdmshnm	 eqnl	 khmfthrsr-	 Sgd	 vnqjr	 sg`s	 `qd	 `u`hk`akd	 nm	 sghr	

k`mft`fd	 g`ud	 addm	 cnmd	 lnrskx	 ax	 Jdhsg	 Ad`unm	 'RHK	 Hmsdqm`shnm`k+	

X`ntmcd(-	

	 Hm	 '0885(+	 Ad`unm	 vqnsd	 ÈPtdkptdr	 nardqu`shnmr	 rtq	 kd	 rxrsd∆ld	

snm`k	ct	MixdælÍ	'lr(-	Hm	sghr	rgnqs	o`odq+	gd	hcdmshehdr	sgqdd	kdudk	snmdr	

`mc	chrbtrrdr	rnld	ognmdshb+	ognmnknfhb`k+	`mc	lnqognknfhb`k	qtkdr	sg`s	

`ookx	hm	sgd	k`mft`fd-	

	 Hm	'1///(+	gd	vqnsd	ÈTmd	drpthrrd	cd	fq`ll`hqd	ds	cd	ognmnknfhd	

MixdælÍ	'lr(-	Gd	cdlnmrsq`sdr	sg`s	sghr	k`mft`fd	g`r	dkdudm	'00(	unvdk	

ognmdldr+	 mhmdsddm	 '08(	 bnmrnm`ms	 ognmdldr	 `mc	 sgqdd	 '2(	 bnmsq`rshud	

snmd	 kdudkr-	 Etqsgdqlnqd+	 gd	 `qftdr	 enq	 sgd	 dwhrsdmbd	 ne	 onk`q	 snmdr	 hm	

fq`ll`shb`k	bnmrsqtbshnmr	hm	Mixdæl-	

	 Hm	 '1///(+	@jtlat	vqnsd	ÈSnmd	 hm	Midæl	mntmrÍ	'lr(-	Gd	`qftdr	

enq	sgd	dwhrsdmbd	ne	entq	tmcdqkxhmf	snm`k	ldknchdr9	G+	K+	KG	`mc	GK	nm	

Midæl	mntmr	`mc	hcdmshehdr	sgqdd	rdsr	ne	`rrnbh`shud	bnmrsqtbshnmr	a`rdc	nm	

sgd	adg`uhntq	ne	snmdr	hm	d`bg	rds-	

	 Sgd	`anud	khsdq`stqd	qduhdv	rgnvr	sg`s	mns	ltbg	g`r	addm	cnmd	nm	

Midæl+	`mc	lnqd	hlonqs`mskx+	sg`s	mn	vnqj	g`r	dwoknhsdc	sgd	Qdfhrsdq	Shdq	

Sgdnqx	 mnq	 nqcdqdc	 fq`ll`q	 hm	 sgd	 enql	 ne	 Kdwhb`k	 Ognmnknfx	 hm	 sghr	
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k`mft`fd-	 Sghr	 hlokhdr	 sg`s	 sgd	 snohb	 ÈMidæl	 SnmnknfxÍ	 g`r	 addm	 vnqsg	

qdrd`qbghmf	 drodbh`kkx	 `r	 hs	 hr	 nqhfhm`k	 hm	 hsr	 bnmbdoshnm+	 ok`mmhmf+	 `mc	

dwdbtshnm-	

	
0-6	 Naidbshudr	

Sgdqd	`qd	svn	oqhmbho`k	qd`rnmr	enq	tmcdqs`jhmf	sghr	s`rj-	Sgd	ehqrs	

naidbshud	hr	sn	cdrbqhad	sgd	snm`k	oqnbdrrdr	sg`s	nbbtq	hm	Midæl	hm	rtbg	`	

v`x	`r	sn	ad	`akd	sn	`bbntms	enq	`kk	sgd	rtqe`bd	snmd	ldknchdr-	Sghr+	hs	hr	

gnodc+	vhkk	rdqud	`r	`	a`rhr	enq	drs`akhrghmf	`	bnmrhrsdms	`mc	oq`bshb`k	snmd	

nqsgnfq`ogx	enq	sgd	k`mft`fd-	

	 Sgd	 rdbnmc	naidbshud	 hr	 sn	 o`qshbho`sd	 hm	 sgd	ptdrs	 enq	 `	tmhudqr`k	

sgdnqdshb`k	 eq`ldvnqj	 hm	 vghbg	 snm`k	 'ognmnknfhb`k(	 oqnbdrrdr	 b`m	 ad	

`ooqnoqh`sdkx	 dwok`hmdc-	 Sghr	 vhkk	 ad	 cnmd	 ax	 udqhexhmf	 sgd	 `whnlr	 ne	

Qdfhrsdq	 Shdq	 Sgdnqx	 `mc	 Kdwhb`k	 Ognmnknfx	 hm	 Midæl	 rhmbd	 sgdnqhdr	 ne	

k`mft`fd	b`m	nmkx	ad	oqnodqkx	du`kt`sdc	vhsg	vnqjdc,nts	fq`ll`qr	sg`s	

l`jd	trd	ne	sgdl	hm	g`mckhmf	ogdmnldm`-	

	
0-7	 Sgdnqdshb`k	Eq`ldvnqjr	

0-7-0	 Qdfhrsdq	Shdq	Sgdnqx	

							Sgd	Qdfhrsdq	Shdq	Sgdnqx	'QSS(	 'Hmjdk`r	0876+	 Hmjdk`r	ds	`k-	0876+	

Rmhcdq	088/+	0888(	 qdbnfmhydr	 sgd	 enkknvhmf	`tsnrdfldms`k	 ed`stqdr	`mc	

shdqr9	 sgd	 qdfhrsdq	 ed`stqdr	 g	 `mc	 k	 nm	 `	 QDFHRSDQ	 SHDQ+	 sgd	 snm`k	
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ed`stqdr	 G	 `mc	 K	 nm	 `	 SNM@K	 SHDQ+	 `	 SNM@K	 QNNS	 MNCD	 SHDQ	

'SQM(+	 `mc	 `	 SNMD,AD@QHMF	 TMHS	 SHDQ	 'SAT(-	 Sgdrd	 shdqr	 `qd	

fdnldsqhb`kkx	 `qq`mfdc	 `bbnqchmf	 sn	 sgd	 bnmehftq`shnm	 hm	 '0(	 s`jdm	 eqnl	

Rmhcdq	'08889	12(-	

	
0(	 Fdnldsqx	ne	snmd	
	
	 	 	 	 	 	 	 	
	 	 	 									g	 	 	 Qdfhrsdq	shdq	
	 	 									G	 	 	 	 	 	 	
� � � � � � � Snm`k	shdq	
	 	 										n	 	 	 	 Snm`k	qnns	mncd	shdq	
	 	 	 	 		 	 	
	 	 	 µ	 	 	 	 Snmd,ad`qhmf	tmhs	shdq	
	

ÈEd`stqdr	 nm	 sgd	 Qdfhrsdq	 shdq	 `mc	 sgd	 Snm`k	 shdq	 `qd	 khmjdc	 sn	

rsqtbstq`k	mncdr	nm	 sgd	SQM-	Fdnldsqhb`kkx+	 sgdrd	 shdqr	 enql	`	 rdo`q`sd	

ok`md	vhsg	qdrodbs	sn	sgd	SQM-	Mncdr	nm	sgd	SQM	`qd+	hm	stqm+	khmjdc	sn	

lnq`r	'µ(	nm	sgd	SAT	shdqÍ	'Rmhcdq	08889	12(-	

	 Sgd	 qdfhrsdq	 ed`stqdr	 g	 `mc	 k	 `qd	 cdehmdc	 'Rmhcdq	 08889	 14(	 `rÔ	

Èdeedbs	`	 qdfhrsdq	 rghes	g<ghfgdq+	`mc	 k<knvdq	 qdk`shud	 sn	 sgd	oqdbdchmf	

qdfhrsdq	rdsshmfÍ+	`mc	sgd	snm`k	ed`stqdr	G	`mc	K	`r	Ô	Èqd`khyd	sghr	SAT	

`s	G<ghfg	ohsbg+	`mc	K<knv	ohsbg	qdk`shud	sn	sgd	btqqdms	qdfhrsdq-Í	Sghr	

hr	 rgnvm	 hm	 '1(	 'sgd	 cnssdc	 khmdr	 qdoqdrdms	 qdfhrsdqr	 `mc	 sgd	 rnkhc	 khmdr	

qdoqdrdms	snmdr(-	
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1(	 Qdfhrsdq	ed`stqdr	`mc	snm`k	ed`stqdr	
	
	
	 	 	 	 	 G↑	
	 										G↑	 	g					,	,	,	,	,	,	,	,	,	
	 ,	,	,	,	,	,	,	,	,		 G↑	 K↓	

	 										K↓							k						,	,	,	,	,	,	,	,	,	
	 	 	 	 K↓	
	 	 	 	 	
	 	

	 Sgd	 fdnldsqx	 hm	 '0(	 `mc	 sgd	 ed`stqdr	 hm	 '1(	 l`jd	 hs	 onrrhakd	 sn	

rodbhex	 to	 sn	 entq	 knfhb`kkx	 onrrhakd	 snm`k	 chrshmbshnmr+	 m`ldkx+	 `	 ghfg	

snmd	nm	`	ghfg	qdfhrsdq+	`	ghfg	snmd	nm	`	knv	qdfhrsdq+	`	knv	snmd	nm	`	ghfg	

qdfhrsdq+	`mc	`	knv	snmd	nm	`	knv	qdfhrsdq-	Mnshbd	ehqrskx	sg`s	sgd	qdfhrsdq	

ed`stqd	ne	`mx	fhudm	SAT	hr	rodbhehdc	hm	qdk`shnm	sn	sg`s	ne	sgd	oqdbdchmf	

qdfhrsdq-	 Sgd	 qdfhrsdq	 ne	 sgd	 hmhsh`k	 SAT	 enq	 hsr	 o`qs	 hr	 bnmrsqtdc	 sn	 ad	

ghfgdq	sg`m	nq	knvdq	sg`m	sgd	qdedqdmbd	onhms	sg`s	m`shud	rod`jdqr	trt`kkx	

g`ud	 hm	 lhmc	 vgdm	 adfhmmhmf	 `m	 tssdq`mbd-	 Rdbnmckx+	 sgd	 snm`k	 ed`stqd	

`rrnbh`sdc	sn	`mx	fhudm	SAT	rodbhehdr	vgdsgdq	sgd	snmd	hr	knv	nq	ghfg	hm	

qdk`shnm	sn	sgd	btqqdms	qdfhrsdq-	Sghr	sgdnqx	hr	trdetk	hm	sghr	vnqj	adb`trd	

hs	 l`jdr	 hs	 onrrhakd	 enq	 hmrhfgsetk	 dwok`m`shnmr	 sn	 ad	 fhudm	 enq	 sgd	

`ookhb`shnm	ne	snm`k	oqnbdrrdr	khjd	`rrhlhk`shnmr+	cnvmrsdo	`mc	torsdo	sg`s	

nbbtq	hm	sghr	k`mft`fd-	

	
0-7-1	 Kdwhb`k	Ognmnknfx		

	 	Kdwhb`k	 Ognmnknfx	 'Jho`qrjx	 0871+	 0874+	 Lng`m`m	 0875+	

Otkkdxak`mj	0875(	lnudr	`v`x	eqnl	sgd	Rs`mc`qc	Fdmdq`shud	Ognmnknfx	



 15 

oqdlhrd	 sg`s	 lnqognknfx	 `mc	 ognmnknfx	 `qd	 rdo`q`sdc-	 Hs	 gnkcr	 sg`s	

ognmnknfhb`k	 qtkdr	 hmsdq`bs	 vhsg	 vnqc	 enql`shnm	 qtkdr-	 Hm	 e`bs+	 hs	 hr	 `	

rxmsgdrhr	 ne	 svn	 sgdnqhdr	 ,	 `	 sgdnqx	 ne	 ognmnknfx	 `mc	 `	 sgdnqx	 ne	

lnqognknfhb`k	vnqc,enql`shnm	qtkdr	'Rmhcdq	0888(-	Sghr	sdmds	rsdlr	eqnl	

sgd	`rrtloshnm	sg`s	`	vnqc	hr	enqldc	`s	cheedqdms	rs`fdr	b`kkdc	kdudkr+	`mc	

`s	 d`bg	 kdudk+	 ognmnknfhb`k	 qtkdr	 `qd	 oqdrdms	 `mc	 rn	 sgdx	 `ookx-	 Kdwhb`k	

Ognmnknfx	 g`r	 svn	 l`hm	 bnlonmdmsr9	 sgd	 kdwhb`k	 `mc	 sgd	 onrskdwhb`k	

bnlonmdmsr-	Vnqcr	 `qd	 enqldc	 hm	 sgd	 kdwhbnm	vgdqd	 kdwhb`k	 qtkdr	 `ookx	

`mc	 sgdm	 rdms	 hmsn	 sgd	 rxms`w	 `mc	 ehm`kkx	 sn	 sgd	 onrskdwhb`k	 bnlonmdms	

vgdqd	onrskdwhb`k	qtkdr	`ookx-	

	 Sgd	Kdwhb`k	Ognmnknfx	lncdk	hr	nqf`mhydc	`r	enkknvr9	

2(	
					Kdwhb`k	Bnlonmdms	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 Tmcdqhudc	kdwhb`k	
	 	 	 	 	 	 	 Dmsqhdr	
	 	 	
	 	 	 	 	 	 	
	 	 	 Kdudk	0	Vnqc	 	 Kdudk	0	Kdwhb`k	
	 	 	 Enql`shnm	Qtkdr	 	 Ognmnknfx	Qtkdr	 	 	
	 	 	 	 	
	 	 	 	 	
	 	 	 Kdudk	1	Vnqc	 	 Kdudk	1	Kdwhb`k	 	 	
	 	 	 Enql`shnm	Qtkdr	 	 Ognmnknfx	Qtkdr	 	 	 	
	 	 	 	 	

	 	 	 Ogq`rd	Rsqtbstqd	 	 	Onrskdwhb`k	 	 	 	
	 	 	 Qtkdr		 	 		 	Ognmnknfx	Qtkdr	
	 	 	 	 	

														 	 	 					Onrskdwhb`k	Bnlonmdms	
					Rntqbd9	Rmhcdq	'08889	02(	
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	 Sghr	 nqf`mhy`shnm	 rtffdrsr	 sg`s	 sgd	 kdwhbnm	 hr	 mns	 nmkx	 `	 rsnqd	 ne	

tmcdqhudc	 kdwhb`k	 hsdlr-	 Hs	 bnms`hmr	 vnqc,enql`shnm	 `mc	 ognmnknfhb`k	

qtkdr-	Sgdrd	qtkdr	`qd	ghdq`qbghb`kkx	nqf`mhydc	hmsn	kdudkr	'cnl`hm	ne	qtkd	

`ookhb`shnm(-	@	kdudk	l`x	ad	bxbkhb	hm	sg`s	ctqhmf	`	cdqhu`shnm	sgdqd	hr	`	

bnmrs`ms	 bxbkhmf	 ne	 c`s`	 sgqntfg	 hmsdqknbjhmf	 ognmnknfhb`k	 `mc	

lnqognknfhb`k	qtkdr	'J`s`la`	0878(-	Sgd	svn	aqn`c	bk`rrdr	ne	qtkdr	`qd	

chrshmbs	 hm	 sg`s	 vgdqd`r	 kdwhb`k	 qtkdr	 `ookx	 sn	 sgd	 qdrtksr	 ne	 vnqc	

enql`shnm	 oqnbdrrdr+	 onrskdwhb`k	 nq	 ogq`r`k	 qtkdr	 `ookx	 sn	 sgd	 qdrtksr	 ne	

ogq`rd	enql`shnm-	Sgdrd	b`m	etqsgdq	ad	chrshmfthrgdc	`r	enkknvr9	

	
3(	 Kdwhb`k	Qtkdr	 	 	 	 Onrskdwhb`k	Qtkdr	
	
			0-	 Sgdqd	l`x	ad	kdwhb`k	dwbdoshnmr-								@ookx	`bqnrr	sgd	an`qc	vhsgnts	
	 	 	 	 	 																			dwbdoshnm-	 	
	
    
			1-	 B`m	k`bj	ognmdshb	lnshu`shnm-	 								Mdudq	k`bj	ognmdshb	lnshu`shnm-	
	
	
			2-	 Oqdrdqud	rsqtbstqd+	h-d-+	sgd	ntsots	 @qd	mns	mdbdrr`qhkx	rsqtbstqd	
		 ne	`	qtkd	hr	`	bnmsq`rshud	'ognmdlhb(	 oqdrdquhmf-	
	 dkdldms-	 	 	 	 	 	 	 	
	
	 	
			3-	 M`shud	rod`jdqr	`qd	`v`qd	ne	sgd		 Qtkdr	nodq`sd	adknv	sgd	kdudk				

qtkdr&	`ookhb`shnmr-		 	 										ne	m`shud,rod`jdq	`v`qdmdrr-					
	 	 	 	 	 	 											 	 	 	

			
			4-	 L`x	qdedq	sn	sgd	hmsdqm`k	rsqtbstqd		 L`x	mdudq	qdedq	sn	sgd	hmsdqm`k	
	 ne	`	vnqc-	 	 	 	 	 rsqtbstqd	ne	`	vnqc-	 	
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		5-	 L`x	mdudq	qdedq	sn	sgd	hmsdqm`k	 	 L`x	qdedq	sn	sgd	hmsdqm`k	
	 rsqtbstqd	ne	`	ogq`rd	'd-f-+	vnqc		 rsqtbstqd	ne	`	ogq`rd-
	 antmc`qhdr+	dmc	ne	ogq`rd+	dsb-(-		 	 	 	 	
	 	

	
6-	 @qd	rtaidbs	sn	bxbkhbhsx-	 	 									@qd	mns	bxbkhb-	Sgdx	nmkx	`ookx		

	 	 	 	 	 									nmbd-	
	
		
		7-	 @ookx	adenqd	onrskdwhb`k	qtkdr-	 	 @ookx	`esdq	kdwhb`k	qtkdr-	
	
	 Sgdrd	oqnodqshdr	`qd	ctd	sn	Otkkdxak`mj	'0875(-	

	
Sghr	 eq`ldvnqj	 vhkk	 ad	 trdc	 hm	 sghr	 sgdrhr	 sn	 `bbntms	 enq	

ognmnknfhb`k	 oqnbdrrdr	 sg`s	 qdpthqd	 lnqognknfhb`k	 hmenql`shnm	 enq	 sgdhq	

`ookhb`shnm-	

	
0-7-2	 Ed`stqd	Fdnldsqx	

	 Ed`stqd	 Fdnldsqx	 'EF(	 'Bkdldmsr	 0874+	 G`kkd	 0881+	 Jdmrsnvhby	

0883(	 hr	 trdc	 sn	 cd`k	 vhsg	 sgd	 hmsdqm`k	 rsqtbstqd	 `mc	 bnlonrhshnm	 ne	

rdfldms`k	 'h-d-+	mnmsnm`k(	l`sdqh`k-	Sgd	enbtr	ne	ed`stqd	fdnldsqx	 hr	 sgd	

`qq`mfdldms	 ne	 chrshmbshud	 ed`stqdr	 hmsn	 `	 ghdq`qbghb`kkx	 rsqtbstqdc	 sqdd-	

Rtbg	 `m	 `qq`mfdldms	 sg`s	 vhkk	 ad	 qdkdu`ms	 hm	 sghr	 vnqj	 hr	 a`rdc	 nm	

oqnonr`kr	 ax	 G`kkd	 '0881(+	 s`jdm	 eqnl	 Jdmrsnvhby	 '08839	 035(	 `mc	

oqdrdmsdc	hm	'4(-	
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4(	 Ed`stqd	Fdnldsqx	lncdk	

	
	 Zqntmc\	 			K`ah`k	 	 	 Zk`sdq\	
	 	 	 	 	 	 	 						Zrsqhc\	
	 	 	 	 	 	 	 	 Zbnmshm\	
	 Z`msdq\	
	 	 	 			Bnqnm`k	 	 Nq`k	
	 Zchrsqha\	
	
	 Za`bj\	
	 Zghfg\		 			Cnqr`k	
	 Zknv\	
	 	 	 	 	 	 	 	 						Zbnmr\	
	 Zm`r`k\	 			Rnes	O`k`sd		 M`r`k	 	 						Zrnmnq\		
	 	 	 	 	 	 	 	 	
	
	 Z@SQ\	
	 	 	 			Q`chb`k	
	 ZQSQ\	
	 	 	 	 	 	 Og`qxmfd`k	
	 Zroqd`c	fk\	
	 Zbnmrsq	fk\	 			K`qxmfd`k	
	 Zunhbdc\	
	
	 sdqlhm`k	 			`qshbtk`snq	 	 b`uhsx				rsqhbstqd	 qnns	
	 ed`stqdr	

	
Enkknvhmf	 sghr	 lncdk+	 rntmcr	 khjd	 Zk\+	 Zq\+	 `mc	 Zl\+	 enq	 dw`lokd+	 `qd	

qdoqdrdmsdc	`r	enkknvr9	

5(	 	 *bnmr	 	 *bnmr	 	 *bnmr	
	 	 *rnm		 	 *rnm		 	 *rnm	
	 	 	 		Z*k`s\										 			Z,k`s\	 	 			Z,bnms\	
	
	 	nq`k					og`qxmfd`k				nq`k					og`qxmfd`k				nq`k			m`r`k				og`qxmfd`k	
	
	 		bnq						k`qxmfd`k							bnq						k`qxmfd`k							k`a			rnes	o`k-			K`qxmfd`k	
	 			
	 		Z`ms\							Z*uc\									Z`ms\						Z*uc\							Z`ms\	Zm`r`k\						Z*uc\	
	
														 Zk\		 	 	 					Zq\		 	 									Zl\	
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Sghr	 rxrsdl	 bkd`qkx	 rgnvr	 hmrhfgsr	 hmsn	 sgd	 ed`stq`k	 nqf`mhy`shnm	 ne	

rntmcr-	 Enq	 hmrs`mbd+	 hs	 sdkkr	 tr	 sgd	 cheedqdmbd	 adsvddm	 Zk\	 `mc	 Zq\	 sg`s	 `qd	

`qshbtk`snqhkx	 udqx	 bknrd-	 Sgd	 qdoqdrdms`shnmr	 `anud	 rodbhex	 sg`s	 sghr	

cheedqdmbd	hr	`s	sgd	kdudk	ne	sgd	rsqhbstqd	vgdqd	Zk\	hr	Z*k`s\	`mc	Zq\	hr	Z,k`s\-		

Dudm	 sgntfg	 sgd	 lncdk	 g`r	 addm	 vhcdkx	 trdc	 sn	 g`mckd	 mnmsnm`k	

ogdmnldm`+	l`mx	ptdrshnmr	khjd	Ègnv	l`mx	shdqr	dwhrs+	vg`s	shdqr	dwhrs+	`mc	

gnv	 sgd	 shdqr	 qdk`sd	 sn	 nmd	 `mnsgdqÍ	 bnmshmtd	 sn	 cqhud	 nmfnhmf	 qdrd`qbg	 hm	

EF-	 Hs	 rgntkc	 `krn	 ad	ldmshnmdc	 sg`s	 cdudknoldmsr	 hm	EF	 g`ud	mns	 k`qfdkx	

addm	 `ookhdc	 sn	 snmd-	 Sgd	 QSS	 `m`kxrhr	 oqdrdmsdc	 hm	 sghr	 sgdrhr	 hr	 `m	

`ookhb`shnm	 ne	 sghr	 lncdk	 sn	 snmd-	 Hs	 cdlnmrsq`sdr	 sg`s	 vg`s	 g`r	 addm	

bnmrhcdqdc	sgd	Èsnm`k	shdqÍ	hr	`	bnlonrhshnm	ne	l`mx	shdqr	sg`s	`qd	`qq`mfdc	

hm	`	ghdq`qbghb`k	fdnldsqhb	rsqtbstqd-	

 
0-8	 Ldsgncnknfx	

Sgd	ldsgncnknfx	trdc	hr	sgd	shld	gnmntqdc	bk`rrhb`k	ldsgnc	trdc	

ax	 cdrbqhoshud	 khmfthrshbr	 enq	 k`mft`fdr	 vhsg	 mn	 oqduhntr	 khmfthrshb	

cdrbqhoshnm-	 Sgd	 `m`kxrhr	 bnmrhrsr	 ne	 '`(	 hmenql`ms	 'm`shud,rod`jdq(	

`rrhrsdc	c`s`	dkhbhs`shnm+	'a(	c`s`	nqf`mhy`shnm	`mc	bk`rrhehb`shnm	'bnlotsdq	

`rrhrsdc(+	'b(	c`s`	`m`kxrhr+	`mc	'c(	qtkd	enqltk`shnm	a`rdc	nm	nmd	nq	lnqd	

sgdnqdshb`k	eq`ldvnqjr-	Hm	sghr	qdrodbs+	sgd	c`s`	'vnqc	khrsr+	ognmnknfhb`k	

ogq`rdr(	 vdqd	 bnkkdbsdc	 vhsg	 sgd	 `hc	 ne	 Midæl	 rod`jdqr-	 Sgd	 oqhmbho`k	

k`mft`fd	 gdkodq	 v`r	 Qnkdw	 Jntl`sn+	 `	 17,xd`q	 nkc	 Tmhudqrhsx	 rstcdms-	
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Rdudq`k	sqhor	vdqd	l`cd	sn	Mfnxk`+	La`k`l	H	`mc	Dsdjdrr`mf	mns	nmkx	sn	

udqhex	sgd	e`hsgetkmdrr	ne	sgd	c`s`	ats	`krn	sn	khud	sgd	qd`khshdr	ne	sgd	khed	

ne	 sgd	 odnokd-	 Vghkd	 hm	 sgd	 ehdkc	 lnrs	 ne	 sgd	 vnqj	 v`r	 cnmd	 vhsg	

@mu`lyng	 Dshdmmd	 vgn	 e`bhkhs`sdc	 sgd	 udqhehb`shnm	 oqnbdrr	 `mc	

`tfldms`shnm	 ne	 sgdrd	 c`s`-	 Hs	 rgntkc	 ad	 mnsdc	 sg`s	 Jdhsg	 Ad`unm	

dmsqtrsdc	sn	ld	`	kns	ne	c`s`	sg`s	g`c	addm	bnkkdbsdc	hm	vg`s	gd	b`kkr	È`m	

tmrbhdmshehb	 l`mmdqÍ	 enq	 nudq	 bknrd	 sn	 sgqdd	 cdb`cdr	 vghkd	 gd	 v`r	

vnqjhmf	nm	sgd	qdk`sdc	J——myhld.	Sgdrd	c`s`	vdqd	bk`rrhehdc	hm	Rgndanw	

'`	c`s`	a`rd	l`m`fdldms	oqnfq`lld	trdc	ax	khmfthrsr	hm	hmsdqkhmd`qhyhmf	

sdwsr+	 cdudknohmf	 kdwhbnmr+	 oqdrdquhmf	 ehdkc	 mnsdr+	 `mc	 fq`ll`shb`k	

hmenql`shnm(	enkknvhmf	vnqc	b`sdfnqhdr+	mntm	bk`rrdr+	snmd	ldknchdr+	`mc	

rxkk`akd	rsqtbstqdr-	Sgd	bk`rrhehb`shnm	hr	lnshu`sdc	ax	sgd	hcd`	sg`s	snmdr	

vhkk	adg`ud	cheedqdmskx	hm	u`qhntr	hmrs`mbdr-	

	 Enq	 `m	 deedbshud	 sqd`sldms	 '`m`kxrhr(	 ne	 sgdrd	 c`s`+	 sgd	 hmsdqm`k	

rsqtbstqd	ne	sgd	vnqcr	hr	rstchdc	hm	nqcdq	sn	cdsdqlhmd	sgd	oqdehwdr+	qnnsr+	

`mc	 rteehwdr	 `mc	 gnv	 sgdx	 bnlahmd-	 Sghr	 gdkor	 sn	 qdud`k	 sgd	

lnqognknfhb`k	 oqnbdrrdr	 '`eehw`shnm+	 qdctokhb`shnm+	 dsb-(	 sg`s	 `ookx	 hm	

Midæl-	Eq`ldr	`qd	etqsgdq	bnmrshstsdc	hm	nqcdq	sn	tmcdqrs`mc	sgd	adg`uhntq	

ne	 snmdr	 `mc	 rdfldmsr	 hm	 u`qhntr	 bnmsdwsr-	 Sghr	 hmunkudr	 bqd`shmf	

o`qshbtk`q	rknsr	sgqntfg	vghbg	u`qhntr	rdsr	ne	c`s`	`qd	o`qrdc-	Lnrs	ne	sgd	

snm`k	ogdmnldm`	`qd	hmsdqoqdsdc	trhmf	Roddbg�@m`kxydq-	Roddbg	@m`kxydq	
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hr	`	bnlotsdq	`ookhb`shnm	cdrhfmdc	ax	RHK	Hmsdqm`shnm`k	sn	gdko	khmfthrsr	

ld`rtqd	u`qhntr	dkdldmsr	ne	`bntrshb	roddbg	rhfm`kr-	Sghr	cdrhfm	hr	trdc	

sn	`mrvdq	rodbhehb	ptdrshnmr	hm	vghbg	snm`k	ogdmnldm`	b`m	ad	bnlo`qdc-	

Ehm`kkx	hs	rgntkc	ad	mnsdc	sg`s	sgd	`m`kxrhr	`mc	qtkd	enqltk`shnm	hr	

b`qqhdc	 nts	 ax	 `m	 dbkdbshb	 trd	 ne	 sgd	 khmfthrshb	 sgdnqdshb`k	 eq`ldvnqjr	

oqdrdmsdc	 `anud	 `r	 cddldc	 mdbdrr`qx-	 Sghr	 hr	 rn	 adb`trd	 d`bg	 ne	 sgdl	

g`mckdr	 rodbhehb	 hrrtdr	 hm	 `	 lnqd	 hmrhfgsetk	 l`mmdq	 sg`m	 sgd	 nsgdqr+	

odqlhsshmf	 sgd	 vnqj	 sn	 dwok`hm	 ogdmnldm`	 sg`s	 vntkc	 nsgdqvhrd	 ad	

cheehbtks	 sn	 `m`kxrd-	 Enq	 hmrs`mbd+	 cnvmrsdo	 g`r	 addm	 nardqudc+	 vhsghm	

`tsnrdfldms`k	 ognmnknfx+	 sn	 ad	 `	 rhst`shnm	 hm	 vghbg	 sgd	 rdbnmc	 ne	 `	

rdptdmbd	ne	 svn	ghfg	snmdr	 hr	qd`khydc	nm	`	knvdq	kdudk	sg`m	sgd	ehqrs-	Hs	

fhudr	mn	 etqsgdq	`bbntms	 enq	 sgd	 knvdqhmf	ne	 sghr	 rdbnmc	ghfg-	Sgd	QSS	

lncdk	 bnldr	 hm	 sn	 needq	 `	 bnmuhmbhmf	 dwok`m`shnm	 ax	 `m`kxrhmf	 sgd	

knvdqhmf	 sn	 ad	 sgd	 qdrtks	 ne	 sgd	 roqd`c	 ne	 `	 oqdbdchmf	 knv	 qdfhrsdq+	

enkknvdc	ax	sgd	cdkhmjhmf	ne	 sgd	ghfg	qdfhrsdq+	`kknvhmf	sgd	ghfg	snmd	sn	

ad	qd`khydc	nm	sg`s	knv	qdfhrsdq-		

	
0-0/	 Nudquhdv	

	 Sgd	ognmnknfx	`mc	 snmnknfx	ne	Midæl	`qd	oqdrdmsdc	 hm	 sghr	 sgdrhr-		

Hm	 bg`osdq	 1+	 u`qhntr	 `rodbsr	 ne	 sgd	 ognmnknfx	 `qd	 chrbtrrdc-	 Sgdrd	

hmbktcd	sgd	bnmrnm`ms	`mc	unvdk	rxrsdlr	`mc	sgd	ognmnknfhb`k	oqnbdrrdr	
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sg`s	 sgdrd	 rntmcr	 tmcdqfn-	 Ed`stqdr	 sg`s	 `qd	 trdc	 hm	 sgd	 rstcx	 `qd	 `krn	

oqdrdmsdc	hm	sghr	bg`osdq-	

	 @m	nudquhdv	ne	 sgd	lnqogn,rxms`w	ne	 sghr	 k`mft`fd	hr	oqnuhcdc	hm	

bg`osdq	2-	Sgd	mnlhm`k	`mc	udqa`k	lnqognknfx	`qd	ntskhmdc	gdqd-	Hm	sghr	

qdrodbs+	sgd	mntm	bk`rr	rxrsdl	`mc	`fqddldms	o`ssdqmr+	sgd	rsdl	`mc	oqd,

rsdl	 lnqognknfx	 `qd	 chrbtrrdc	 qdrodbshudkx-	 Ehm`kkx+	 sgd	 rxms`bshb	

rsqtbstqd	hr	rgnvm-	

	 Bg`osdq	3	bnmbdmsq`sdr	nm	snmd	hm	mntmr-	Sgd	snm`k	ldknchdr	entmc	

nm	mntm	qnnsr	`mc	sgd	snm`k	deedbs	ne	mntm	bk`rr	oqdehwdr	`qd	chrbtrrdc	hm	

sghr	bg`osdq-	Hs	`krn	g`mckdr	snmd	hm	cdqhudc	mntmr	`r	vdkk	`r	snmd	hm	mntm	

ogq`rdr-	Sgd	`rrnbh`shud	bnmrsqtbshnmr	`qd	ntskhmdc	`r	vdkk-	

	 Hm	bg`osdq	4+	 snmd	 hm	udqar	 hr	oqdrdmsdc-	Sgd	snm`k	ldknchdr	entmc	

nm	udqa	 qnnsr	`qd	chrbtrrdc-	Sgd	adg`uhntq	ne	 sgd	 hmehmhshud+	 hlodq`shud+	

`mc	g`ahst`k	 enqlr	 hr	ntskhmdc-	Cnvmrsdo	`mc	torsdo	`qd	`krn	chrbtrrdc-	

Ehm`kkx+	sgd	oqnbdrr	ne	qdctokhb`shnm	hr	g`mckdc	hm	sghr	bg`osdq-	

	 @	 fdmdq`k	 bnmbktrhnm	 sn	 sghr	 sgdrhr	 hr	 fhudm	 hm	 bg`osdq	 5-	 @	

rtll`qx	 ne	 sgd	 qtkdr	 sg`s	 nodq`sd	 hm	 Midæl	 hr	 oqdrdmsdc	 gdqd-	 Sgd	

hlokhb`shnm	ne	sghr	rstcx	sn	Qdfhrsdq	Shdq	Sgdnqx	hr	chrbtrrdc	snv`qcr	sgd	

dmc	ne	sghr	bg`osdq-	
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BG@OSDQ	1	

	

	

RDFLDMS@K	OGNMNKNFX	
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1-/	 Hmsqnctbshnm	

Hs	hr	vdkk	jmnvm	sg`s	snmd	k`mft`fdr	bnmrhrs	ne	`s	kd`rs	sgqdd	jhmcr	

ne	 ognmnknfhb`k	 tmhsr+	 m`ldkx+	 bnmrnm`msr+	 unvdkr+	 `mc	 snmdr-	 Sghr	

bg`osdq	 hr	 cdunsdc	 sn	 sgd	 ognmdshb	 bg`q`bsdqhy`shnm	 `mc	 ognmnknfhb`k	

qdoqdrdms`shnm	ne	Midæl	rntmcr-	Sgdrd	rdfldms`k	hrrtdr	vhkk	ad	chrbtrrdc	

rhmbd	 sgdx	 g`ud	 addm	 jmnvm	 sn	 hmektdmbd	 sgd	 adg`uhntq	 ne	 ohsbg	 hm	

k`mft`fdr	 sg`s	 `qd	 snm`k-	 @	 oqdrdms`shnm	 ne	 sgd	 bnmrnm`ms	 `mc	 unvdk	

rxrsdlr+	 hmbktchmf	 sgd	 ognmnknfhb`k	 oqnbdrrdr	 sgdrd	 rntmcr	 tmcdqfn+	 hr	

entmc	 hm	 sghr	 bg`osdq-	 Sgd	 snmd	 rxrsdl	 hr	 ldmshnmdc	 nmkx	 aqhdekx	 gdqd	

adb`trd	hs	hr	sqd`sdc	hm	cds`hk	hm	bg`osdqr	entq	`mc	ehud-	Sgd	ed`stqdr	trdc	

hm	 sghr	 vnqj	 `qd	 `krn	 oqdrdmsdc	 snfdsgdq	 vhsg	 sgdhq	 cdehmhmf	 ed`stqd	

l`sqhbdr-			

	
1-0	 Bnmrnm`msr	

Bnmrnm`msr	`qd	rntmcr	sg`s	`qd	oqnctbdc	vhsg	rnld	bnmrsqhbshnm	hm	

sgd	 unb`k	 sq`bs	 sg`s	 hlodcdr	 sgd	 eqdd	 eknv	 ne	 `hq	 sgqntfg	 sgd	 nqf`mr	 ne	

roddbg-	 Sgdx	 `qd	 trt`kkx	 mtldqntr	 hm	 gtl`m	 k`mft`fd	 `mc	 Midæl	 hr	 mn	

dwbdoshnm-	 Ad`unm	 '1///9	 0(	 r`xr	 sg`s	 sgdqd	 `qd	 mhmdsddm	 bnmrnm`ms	

ognmdldr	 hm	 sghr	 k`mft`fd-	 Hm	 vg`s	 enkknvr+	 sgd	 u`qhntr	 ognmdshb	

bnmrnm`msr	vhkk	ad	oqdrdmsdc	`mc	`m`kxrdc	hm	nqcdq	sn	cdsdqlhmd	vghbg	ne	

sgdl	`qd	bnmsq`rshud-		
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1-0-0			Ognmdshb	Bnmrnm`ms	Hmudmsnqx	

Sgd	 ognmdshb	 bnmrnm`ms	 rntmcr	 hm	 s`akd	 '0(	 `qd	 `ssdrsdc	 hm	 Midæl-	

Mnshbd	sg`s	sgd	sq`mrbqhoshnm	ne	rntmcr	hm	sghr	rstcx	`rrtldr	sgd	rxlankr	

ne	 sgd	 Hmsdqm`shnm`k	 Ognmdshb	 @kog`ads	 'HO@(-	 Sgd	 enkknvhmf	

bnqqdronmcdmbd	 b`m	 ad	 l`cd	 vhsg	 sgd	 B`ldqnnm	 Nqsgnfq`oghb	 Rxlankr	

oqnonrdc	 ax	 S`c`cidt	 `mc	 R`cdlantn	 '0868(+	 he	 sgd	 nqsgnfq`ogx	 ne	

Midæl+	vghbg	hr	adxnmc	sgd	rbnod	ne	sghr	sgdrhr+	hr	adhmf	cdudknodc-		

	
6(	 HO@	 	 B`ldqnnm	@kog`ads	 Dw`lokdr	

�	 	 	 rg	 	 	 kd∆,�Õ l	 _sn�qtm&	

s�	 	 	 b		 	 	 s�Õ◊&Õ◊	 	 _mdbj&	

c�	 	 	 i		 	 	 c�t¿m							 _bqnbnchkd&�

�	 	 	 mx	 	 	 �—∆œ	 	 _lnsgdq&	

i	 	 	 x	 	 	 kd∆,idæ&kn»	 _sn�sd`bg&�

	
Sgdrd	rntmcr	vhkk	 sgdqdenqd	ad	 sq`mrbqhadc	 hm	 sghr	 sgdrhr	trhmf	 sgd	

HO@-	
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o	 	 s	 	 j	 &	 jo	

a	 	 c	 	 f	 	 fa	

l	 	 m	 �	 œ	 	 	

	 e	 r	 �	 	 g	 	

	 u	 	 	 	 	 	

	 	 sr	 s�	 	 	 	

	 	 cy	 c�	 	 	 	

	 	 k	 	 	 	 	

	 	 q	 	 	 	 	

v	 	 	 i	 	 	 	

S`akd	09	Ognmdshb	Bnmrnm`ms	Hmudmsnqx	

Hs	 rgntkc	 ad	 mnsdc	 sg`s	 m`r`k,bnmrnm`ms	 bktrsdqr	 'k`ah`k+	 `kudnk`q+	

`mc	 udk`q(	 cn	 nbbtq-	 Sgdx	 `qd	 gnvdudq	 bnmrhcdqdc	 sn	 ad	 rdptdmbdr	 ne	

rntmcr	sg`s	bnlahmd	`	gnlnqf`mhb	m`r`k	enkknvdc	ax	`	rsno+	`	eqhb`shud+	nq	

`m	`eeqhb`sd	`r	sgd	enkknvhmf	dw`lokdr	rgnv9	

7(	 l–ovdæ		 _cnf&	

� œ∆j`∆m`∆		 _snvm&�

	 l–eÕ◊&Õ◊	 	 _otqrd&	

	 kd∆,l–ut∆r	 _fq`ud&	

	 m∆cy`∆	 	 _hmsdrshmd&	
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Sgdrd	c`s`	`krn	rgnv	sg`s	sgd	m`r`k,bnmrnm`ms	bktrsdqr	nbbtq	nmkx	hm	

nmrds	onrhshnm	`mc	sgd	m`r`kr	`qd	rxkk`ahb+	ad`qhmf	`	knv	snmd-		

Sgd	 Rsqtbstq`khrs	 @ooqn`bg	 hr	 trdc	 hm	 nqcdq	 sn	 cdsdqlhmd	 sgd	

ognmdldr	 ne	 Midæl-	 Sghr	 `ooqn`bg	 vhkk	 gdko	 sn	 adssdq	 cdsdqlhmd	 sgd	

nqsgnfq`ogx	ne	sgd	k`mft`fd	vghbg	hr+	`r	rs`sdc	`anud+	adxnmc	sgd	rbnod	

ne	sghr	rstcx-	

	
1-0-1		Bnmsq`rshud	Chrsqhatshnm	

1-0-1-0	 Sgd	K`ah`kr	

Sgd	ognmdldr	.o.	`mc	.a.	bnmsq`rs	hm	nmrds	onrhshnm+	`r	rgnvm	hm	sgd	

enkknvhmf	c`s`9	

	
8(	 kd∆,oÕ◊kn»	 	 _sn�qnkk&	

kd∆,aÕ◊kn»	 	 _sn�adbnld�hkk&�

oin»	 	 	 _rgdc'M(&	
ain»	 	 	 _xntqr&	

	 oÙl	 	 	 _ctrs&	
	 atæm	 	 	 _shk`oh`&	

kd∆,oid∆akn∆	 	 _sn�l`jd�`�fdrstqd&	
kd∆,aiø∆akn∆	 	 _sn�cqhmj&�

kd∆,oÛ	 	 	 _sn�chf&	
kd∆,aÛ 	 	 _sn�aqd`j�'ehqdvnnc(&�

�
Sgd	 ognmdldr	 .e.	 `mc	 .u.	 nbbtq	 nmkx	 hm	 `	 edv	 vnqcr-	 Ansg	 nbbtq	

`esdq	.l.	`r	rgnvm	hm	'0/(-	
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0/(	 kd,l–ut∆r	 	 _fq`ud&	

l–eÕ◊&Õ◊	    _otqrd&�

.e.	 bnmsq`rsr	 vhsg	 .o.	 `mc	 .a.	 hm	 nmrds	 onrhshnm+	 `r	 rgnvm	 hm	 sgd	

enkknvhmf	c`s`9	

00(	 ei—»	 	 	 _k`vxdq&	
oin»	 	 	 _rgdc'M(&�

kd∆,eø∆	 	 	 _sn�rghmd&	
kd∆,oø∆	 	 	 _sn�b`trd�qdrtqqdbshnm&�

ei—»	 	 	 _k`vxdq&	
ain»	 	 	 _xntqr&�

kd∆,eÕ◊	 	 	 _sn�rohkk&	
kd∆,aÕ◊	 	 	 _sn�ad`s&�

�
1-0-1-1	 Sgd	@kudnk`qr	

Sgd	 ognmdldr	 .s.	 `mc	 .c.	 bnmsq`rs	 hm	 nmrds	 onrhshnm-	 Nardqud	 sgd	

c`s`	sg`s	enkknv9	

	
01(	 c—∆l	 	 	 _v`q&	

sn∆l	 	 	 _rsnl`bg&	

kd∆,cd∆	 	 	 _sn�d`s&	
kd∆,sd»	 	 	 _sn�bqd`sd&	

kd∆,c`∆	 	 	 _sn�edsbg�'v`sdq(&	
kd∆,s`»		 	 	 _sn�ad�anqm�hkk&	

	 Sgd	ognmdldr	.sr.	`mc	.cy.	bnmsq`rs	hm	nmrds	onrhshnm	`r	vdkk-	

02(	 kd∆,srø∆&	 	 _sn�ad�rnes&	
kd∆,cyø∆&	 	 _sn�ad�shqdc&�
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1-0-1-2	 Sgd	Udk`qr	

.j.	`mc	.f.	bnmsq`rs	hm	nmrds	onrhshnm-	

03(	 kd∆,jvø∆k	 	 _sn�knud&	
kd∆,fvø∆k	 	 _sn�q`hrd&	

kd∆,jfl»&	 	 _sn�v`kj&	
kd∆,ffl»&	 	 _sn�`qqdrs&�
	
jv—∆m	 	 	 _rjhm&	
fv—»q	 	 	 _nmd&�

jtæanæ	 	 	 _bghbjdm&	
ftæln∆		 	 _ok`bd&	 	

	
1-0-1-3	 Sgd	K`ah`k,udk`qr	

Sgd	ognmdldr	.jo.	`mc	.fa.	nbbtq	hm	itrs	`	edv	vnqcr-	Hm	sgd	c`s`	

ne	1///*	vnqcr	`mc	ogq`rdr+	.fa.	nbbtqr	nmkx	svhbd	`mc	.jo.	nbbtqr	entq	

shldr-	Hs	g`r	addm	nardqudc	sg`s	sgdrd	cntakx	`qshbtk`sdc	rntmcr	`qd	udqx	

q`qd	hm	k`mft`fdr	ne	sghr	`qd`	'Gd`sg	1//29	225(-	Ansg	nbbtq	adenqd	.h.	`mc	

.`.+	`r	rgnvm	adknv-	

	
04(	 m∆faÕ mfaÕ l	 	 _khnm&	

joÕ◊&Õ 	 	 	 _rtccdmkx&�

r`∆l∆fa`æ	 	 _rdudm&	
jo`æœ	 	 	 _bnbn`&		
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1-0-1-4	 Sgd	M`r`kr	

Sgdqd	`qd	sgqdd	m`r`k	ognmdldr	hm	Midæl+	.l.+	.m.+	`mc	.�.-	.l.	`mc	

.m.	 bnmsq`rs	 hm	 nmrds	 onrhshnm	 `r	 rgnvm	 hm	 '05`(-	 Sgdx	 `krn	 bnmsq`rs	 hm	

hmsdqunb`khb	onrhshnm+	'05a(+	`mc	hm	vnqc,ehm`k	onrhshnm+	'05b(-	

	
05`(	 kd∆,lfl–k	 	 _sn�ad�dmf`fdc&	

kd∆,mfl»k	 	 _sn�hmgtld&�

a(� kd∆,st∆ln∆	 	 _sn�khfgs&	
kd∆,st∆mn∆	 	 _sn�rghes�a`bjv`qcr&�

b(	 kd∆,r`∆l	 	 _sn�uhnk`sd&	
kd∆,r`»m		 	 _sn�rhfm&�

Sgd	ognmdld	.�.	bnmsq`rsr	vhsg	.m.	hm	nmrds	onrhshnm-	

06(	 kd∆,�Õ œn∆	 	 _sn�`rrtld&	
kd∆,mÕ fn∆	 	 _sn�bnhm&�

kd∆,�ÕÃm		 	 _sn�`ood`q&	
kd∆,mÕÃ	 	 	 _sn�dmsdq&�

�—∆œ	 	 	 _lnsgdq&	
mt∆m	 	 	 _ahqc&�

�
1-0-1-5	 Sgd	Rdlh,bnmrnm`msr	

Sgd	rdlh,bnmrnm`msr	.v.	`mc	.i.	bnmsq`rs	hm	nmrds	onrhshnm	`r	rgnvm	

hm	'07(-	

	
07(	 kd∆,v`∆k`∆	 	 _gntq&	

kd∆,i`∆k`∆	 	 _qdronmrd&�

Sgdx	`krn	bnmsq`rs	hm	hmsdqunb`khb	onrhshnm-	
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08(	 aÙi`∆	 	 	 _kdmfsg&	
atæv`∆	 	 	 _ed`q'M(&�

Hs	rgntkc	ad	ldmshnmdc	sg`s	bdqs`hm	ognmdshb	rntmcr	`qd	`kknognmdr	

ne	rnld	ne	sgd	ognmdldr	rgnvm	`anud-	@	oqdrdms`shnm	ne	bnlokdldms`qx	

chrsqhatshnm	enkknvr-	

	
1-0-2	 Bnlokdldms`qx	Chrsqhatshnm	

	Zc\	`mc	Zq\	`qd	`kknognmdr	ne	.c.-	Sgdx	nbbtq	hm	ltst`kkx	dwbktrhud	

dmuhqnmldmsr	vhsg	 Zq\	nbbtoxhmf	 sgd	 qnns,ldch`k	`mc	 ehm`k	onrhshnmr	`mc	

Zc\	sgd	qnns,hmhsh`k	onrhshnm-	S`akd	1	rgnvr	sgdrd	nbbtqqdmbdr-		

	
Rntmc	 Qnns,hmhsh`k	 Qnns,ldch`k	 Qnns,ehm`k	

C	 kd∆,cd∆m	_sn�rdhyd&�

cÕ◊m ∆̀	_qdbdoshnm&	

,	 ,	

Q	 ,	 o æ̀q ∆̀	 _lnmdx&�

œ∆jtæqtæ	_atssnbj&	

kd∆,aÎ q	_sn�khadq`sd&�

j ∆̀q			_v`ro&	

S`akd	19	c	~	q	Chrsqhatshnm	

Sgd	enkknvhmf	qtkd	b`ostqdr	sgd	chrsqhatshnm9		

1/(	 Ognmnknfhb`k	qtkd	'O,qtkd(	09	Rnmnqhy`shnm	

	 						*`ms																												
						*bnq				        							
							,rnm				→		Z*rnm\							U^U		
							,rsqh	 	 	 				^"	
							,m`r	
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	 Sghr	 qtkd	 r`xr	 sg`s	 Zc\	rtqe`bdr	`r	 Zq\	 hm	 ehm`k	onrhshnm	nq	adsvddm	

svn	unvdkr-	Gnvdudq+	 hm	rnld	b`rdr	Zc\	nbbtqr	 hm	 hmsdqunb`khb	onrhshnm-	

Sghr	`kv`xr	g`oodmr	`s	sgd	adfhmmhmf	ne	`	qnns	vgdm	Zc\	hr	oqdbdcdc	ax	`m	

hmehmhshud	 l`qjdq	 sg`s	 g`r	 `	BU	 rsqtbstqd-	 Sgd	 nbbtqqdmbd	 ne	 Zc\	 hm	 sghr	

l`mmdq	rddlr	sn	bnmsq`chbs	sghr	chrsqhatshnm-	Gnvdudq	sgd	`rrtloshnmr	ne	

sgd	 sgdnqx	 ne	 Kdwhb`k	 Ognmnknfx	 l`jd	 hs	 onrrhakd	 sn	 oqnuhcd	 `	 m`stq`k	

dwok`m`shnm	 enq	 sghr	 nbbtqqdmbd-	 Sghr	 sgdnqx	 `rrtldr	 sg`s	 ctqhmf	 sgd	

lnqognknfhb`k	 bnmrsqtbshnm	 ne	 `	 vnqc+	 sgd	 `eehwdr	 cn	 mns	 `ss`bg	

rhltks`mdntrkx	 sn	 sgd	 qnns-	Vnqc	 enql`shnm	fndr	 sgqntfg	 kdudkr	 `mc	 sgd	

ntsots	 ne	 d`bg	 lnqognknfhb`k	 nodq`shnm	 hr	 rb`mmdc	 ax	 sgd	 ognmnknfhb`k	

qtkdr	`u`hk`akd	`s	sg`s	kdudk-	Enkknvhmf	sghr	oqnonr`k	hs	hr	bk`hldc	hm	sghr	

vnqj	sg`s	sgd	udqa`k	dwsdmrhnmr	`mc	sgd	mntm	bk`rr	oqdehwdr	`qd	`ss`bgdc	sn	

sgd	qnns	`s	rdo`q`sd	kdudkr-		Sgd	Midæl	kdwhbnm	hr	chuhcdc	hmsn	svn	kdudkr-	

Hm	sgd	ehqrs	kdudk+	sgd	udqa`k	dwsdmrhnmr	`mc	mnlhm`k	rteehwdr	`qd	`ccdc	sn	

sgd	 qnns-	 Sgd	 mnlhm`k	 oqdehwdr+	 sdmrd	 l`qjdqr+	 mdf`shnm	 l`qjdq+	 `mc	

rtaidbs	 l`qjdqr	 `qd	 `ss`bgdc	 sn	 sgd	 rsdl	 hm	 sgd	 rdbnmc	 kdudk-	 Sgd	

enkknvhmf	cdqhu`shnm	sgdqdenqd	cdlnmrsq`sdr	sg`s	O,qtkd	0	`ookhdr	oqhnq	sn	

sgd	oqdehw`shnm	ne	sgd	hmehmhshud	l`qjdq-		
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10(	 	 	 o`æq`∆	 	 j`∆q	 	 cÕ◊m`∆	 	 kd∆,cd∆m	

	 											TQ.		o`c`	 	 j`c	 	 chm`	 	 kd,cdm.	

	 	 	 		G	K	 	 		K	 	 	G	K	 	 	K		K	

	
Kdudk	0						 	 	o`c`											j`c	 	 chm`	 	 	cdm	
T@B� � � �

		G	K	 	 		K	 	 	G	K	 	 		K	

�
rnmnqhy`shnm											o`q`	 										j`q	 	 				 	 		

												
		G	K	 	 			K	 	 		 	 				
	

	
Kdudk	1	 	 	 	 	 	 	 	 kd,cdm	
T@B� � � � � � � � �
	 	 	 	 	 	 	 	 	 	K			K	

														OQZ	o`æq`∆		 j`∆q	 	 cÕ◊m`∆	 	 kd∆,cd∆m\	 	 	

	
	 Etqsgdq	duhcdmbd	enq	sghr	`ksdqm`shnm	hr	oqnuhcdc	ax	sgd	oqdrdmbd	ne	

Zq\	 hm	sgd	ldch`k	`mc	ehm`k	onrhshnmr	ne	rnld	qnnsr	 hm	nsgdq	 k`mft`fdr	ne	

ynmd	@7/-	Nardqud+	enq	dw`lokd+	sgd	nbbtqqdmbdr	hm	sgd	s`akd	adknv-	

	
L ∆̀j æ̀̀ 	 AÕ jdækdæ	 Lon∆lonæ	 Midæl	 Fknrr	

Lt∆ctæl	 lt∆qtæl	 lt∆qtæl	 lt∆qtæl	 _l`m&�

Øfvtæc	 vtæqt∆j	 œfv—æq	 fv—æq	 _nmd&�

S`akd	29	c	~	q	Chrsqhatshnm	hm	rnld	Ynmd	@7/	K`mft`fdr	
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Sgd	dw`lokdr	rgnv	sg`s	sgdrd	rntmcr	`ksdqm`sd	hm	sgdrd	k`mft`fdr-		

Zc\	 g`r	 addm	 qds`hmdc	 hm	 L`∆j`æ̀ 	 ats	 g`r	 bg`mfdc	 sn	 Zq\	 hm	 lnrs	 ne	 sgd	

k`mft`fdr	 ne	 sgd	 L`j``,Midl	 fqnto	 vgdm	 hm	 qnns,ldch`k	 nq	 qnns,ehm`k	

onrhshnm-	

Zsr\	`mc	Zs�\	`qd	`kknognmdr	ne	.sr.-	Vgdqd`r	Zs�\	nbbtqr	nmkx	adenqd	

ghfg	unvdkr+	Zsr\	nbbtqr	dkrdvgdqd+	`r	rgnvm	adknv-	

	
11(	 kd∆,s�Õ œ	 	 _k`v&�

	 s�Õ k`∆	 	 	 _vqhshmf&�

	 s�Õ◊&Õ◊	 	 	 _mdbj&	

kd∆,sr`∆l	 	 _sn�cdrsqnx&	

s�vÕ◊srøæm	 	 _rs`q&	

srøæk	 	 	 _kh`q&�

�
Sgd	enkknvhmf	qtkd	b`ostqdr	sghr	chrsqhatshnm9	

12(	 Zsr\		→	Zs�\			^	U	
		*gh	

	

	Zs�\	hr	sgdqdenqd	`m	`kknognmd	ne	.sr.-		

	Zcy\	`mc	Zc�\	`qd	`krn	hm	bnlokdldms`qx	chrsqhatshnm-	Sgd	ognmdld	

Zcy\	 hr	 qd`khydc	 `r	 Zc�\	 adenqd	 ghfg	 unvdkr+	 ats	 `r	 Zcy\	 dkrdvgdqd	 `r	

rgnvm	hm	sgd	c`s`	hm	'13(-		
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13(	 kd∆,c�Õ k`∆	 	 _qdok`bdldms&	

c�t¿m							 	 _bqnbnchkd&�

kd∆,c�Õ kn∆	 	 _chfmhsx&�

cy—æq`∆		 	 _ehqdvnnc&	

m∆cy`∆	 	 	 _hmsdrshmd&	

kd∆,cyd∆		 	 _snnsg&�

Sgd	enkknvhmf	qtkd	b`ostqdr	sgd	chrsqhatshnm9	

	
14(	 Zcy\		→	Zc�\		^					U	

						*gh	

Zc�\	hr	sgdqdenqd	`m	`kknognmd	ne	.cy.-	

	
Sgd	qtkdr	hm	'12(	`mc	'14(	b`m	ad	bnkk`ordc	`r	hm	'15(-	
	
	

15(	 O,qtkd	19	O`k`s`khy`shnm	
	
	 	*`ms									 										
	 	*bnq				 									,`ms						^					U	
													*rsqh														→				*gh													*gh	

	 	,cdk-	qdk-	
	 	

@bbnqchmf	 sn	 sghr	 qtkd+	 Zsr\	 `mc	 Zcy\	 adbnld	 Zs�\	 `mc	 Zc�\	

qdrodbshudkx	vgdm	entmc	adenqd	ghfg	unvdkr-	
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Z�\	`mc	Zœ\	`qd	`kknognmdr	ne	.�.-	Zœ\	nbbtohdr	sgd	qnns,ldch`k	`mc	

ehm`k	onrhshnmr	vgdqd`r	 Z�\	nbbtqr	 hm	 qnns,hmhsh`k	onrhshnm-	Sgd	 s`akd	 sg`s	

enkknvr	rgnvr	sgdhq	nbbtqqdmbd-	

	
Rntmc	 Qnns,hmhsh`k	 Qnns,ldch`k	 Qnns,ehm`k	

�	 � »̀	 _bk`v&	

kd,� ∆̀	 _sn�sd`q&	

,	 ,	

Ø	 ,	 kd∆,�Õ◊œn»	_sn�rtoonrd&�

kd∆,rÕ œ ∆̀					_sn�rths&	

kd∆,rø∆œ	_sn�bnkkdbs&	

kd∆,	s�Õ œ		_k`v&	

S`akd	39	�	~	œ	Chrsqhatshnm	

Sgd	enkknvhmf	qtkd	b`ostqdr	sghr	chrsqhatshnm9	

	
16(	 O,qtkd	29	Udk`qhy`shnm	

		 ,`ms																								U^U	
									*bnq		→		Z,bnq\									^"	
									*m`r	
	 *gh	

	

	 Sghr	qtkd	r`xr	sg`s	Z�\	hr	qd`khydc	`r	Zœ\	hm	ehm`k	onrhshnm	nq	adsvddm	

svn	unvdkr+	ats	`r	r`hc	`anud	enq	Zc\	`mc	Zq\+	hmrs`mbdr	g`ud	addm	entmc	

vgdqd	Z�\	nbbtqr	adsvddm	unvdkr-	Sghr	hr	`kv`xr	`s	sgd	adfhmmhmf	ne	`	

qnns	vgdm	Z�\	hr	oqdbdcdc	ax	`m	hmehmhshud	l`qjdq	sg`s	g`r	`	BU	rsqtbstqd-	

Hs	bnmehqlr	sg`s	sgd	qtkd	hm	'16(	`ookhdr	oqhnq	sn	sgd	oqdehw`shnm	ne	sgd	



 37 

hmehmhshud	l`qjdq	sn	sgd	qnns+	hm	sgd	r`ld	l`mmdq	`r	rgnvm	hm	'10(	`anud-	

Bnmrhcdq	sghr	cdqhu`shnm-	

	
17(	 	 	 � »̀	 	 �—∆œ	 	 kd∆,rÕ œ ∆̀       kd∆,� ∆̀	

	 											TQ.		�`	 	 �—�	 	 kd,rÕ�`						kd,�`	.	

	 	 	 G	K	 	 	K	 	 	K		K	 								K	K	

	
Kdudk	0						 	 	�`	 										�—�	 	 rh�`	 								�`			
T@B� � � �

		G	K	 	 			K	 	 	K		 	 	K	

	
Snmd�Roqd`c				 ^^^	 	 ^^^	 	 rh�`	 									^^^		
� � � �

			 	 	 	 	K		 	 		

udk`qhy`shnm											^^^	 										�—œ	 	 		rhœ`			 ^^^		
												

			 	 			K	 	 			K			 	 				
	

	
Kdudk	1	 	 	 	 	 	 kd,	rhœ`	 kd,�`			
T@B� � � � � � � � �
	 	 	 	 	 	 	 	K			K											K			K	

                PRZ		� »̀	 	 �—∆œ	 	 kd∆,rÕ œ ∆̀		    kd∆,� ∆̀		\	

Sgd	 Snmd	 Roqd`c	 qtkd	 `ookhdc	 hm	 sghr	 cdqhu`shnm	 hr	 chrbtrrdc	 hm	

rdbshnm	2-1-1-1-		
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Sgd	fknss`k	rsno+	Z&\+	`mc	Zj\	`qd	`krn	hm	bnlokdldms`qx	chrsqhatshnm-	

Vghkd	 Zj\	nbbtqr	 qnns,hmhsh`kkx+	 Z&\	nbbtqr	 qnns,ldch`kkx	`mc	 ehm`kkx-	Sgd	

s`akd	sg`s	enkknvr	cdlnmrsq`sdr	sghr	chrsqhatshnm-	

	
Rntmc	 Qnns,hmhsh`k	 Qnns,ldch`k	 Qnns,ehm`k	

J	 kd∆,jdæ		_dff&�

j ∆̀kn∆��_qnns&	

,	 ,	

&	

	

,	

	

kd∆,fv—æ&—æ			_gnmdx&�

kd∆,ltæ&tæ				_i`v&	

kd∆,r—æ&	_sn�ad�hmsnwhb`sdc&�

k`∆&					_gnqm&	

S`akd	49	j	~	&	Chrsqhatshnm	

Sgd	enkknvhmf	qtkd	b`ostqdr	sghr	chrsqhatshnm9	

	
18(	 O,qtkd	3: Fknss`khy`shnm	
	
								,bnms						
								,rnm																															U^U				
								,`ms				→ 			*bnmrsqh										^"	
								,bnq	 	 ,gh	
							*gh	 										
								,uc	
									

	 Sghr	 qtkd	 r`xr	 sg`s	 Zj\	rtqe`bdr	`r	 Z&\	 hm	 ehm`k	onrhshnm	nq	adsvddm	

svn	 unvdkr-	 Sgd	 nbbtqqdmbd	 ne	 Zj\	 `krn	 lhqqnqr	 sg`s	 ne	 Zc\	 `mc	 Z�\	 `r	

rgnvm	`anud-	

Lnqd	 duhcdmbd	 sg`s	 hkktrsq`sd	 sghr	 `ksdqm`shnm	 hr	 fnssdm	 eqnl	 nsgdq	

k`mft`fdr	 ne	 Ynmd	 @7/-	 Bnmrhcdq	 sgd	 hlodq`shud	 enqlr	 ne	 sgd	 udqa	 _sn	

bnld&	hm	rnld	ne	sgdrd	k`mft`fdr-	
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L ∆̀j æ̀̀ 	 AÕ jdækdæ	 Lon∆lonæ	 Midæl	 Fknrr	

Cy ¿̀j	 ms� »̀j	 cy æ̀j	 ms æ̀&	 _bnld&�

S`akd	59	j	~	&	Chrsqhatshnm	hm	rnld	Ynmd	@7/	K`mft`fdr	

	
Sgdrd	 c`s`	 rgnv	 sg`s	 vghkd	 Zj\	 hr	 l`hms`hmdc	 hm	 rnld	 ne	 sgdrd	

k`mft`fdr	hs	g`r	bg`mfdc	sn	Z&\	hm	Midæl	hm	sgd	ehm`k	onrhshnm-	

Zg\	 `mc	 Zr\	 `qd	 `krn	 bnmrhcdqdc	 sn	 ad	 `kknognmdr	 ne	 sgd	 r`ld	

ognmdld-	@bbnqchmf	 sn	Ad`unm	 '1///9	1(+	 Zr\	nbbtqr	 qnns,hmhsh`kkx	vghkd	

Zg\	 nbbtqr	 ldch`kkx	 `mc	 ehm`kkx-	 Zg\	 hr	 sgdqdenqd	 `m	 `kknognmd	 ne	 .r.-	

'Mnshbd+	sgntfg+	sg`s	Zr\	g`r	addm	entmc	hm	sgd	ldch`k	`mc	ehm`k	onrhshnmr	

ne	 svn	 cheedqdms	 qnnsr	 'id∆rd∆	 _oqnv&	 `mc	 kd∆,l–ut∆r	 _fq`ud&	 qdrodbshudkx(-	

Sgdrd	svn	vnqcr	rddl	sn	lhshf`sd	sgd	`m`kxrhr	ats	sgdx	b`m	ad	chrb`qcdc+	

a`rdc	 tonm	 sgd	 `rrtloshnm	 sg`s	 rhmbd	 vnqcr	 khjd	 sgdrd	 `qd	 mns	 okdmshetk	

`mc	mn	bkd`q	bts	lnmnlnqogdlhb	dw`lokdr	`qd	jmnvm+	sgdx	`qd	anqqnvdc	

vnqcr	 sg`s	 g`ud	 mns	 bnlokdsdkx	 tmcdqfnmd	 ognmnknfhb`k	 `citrsldmsr	 sn	

bnmenql	 sn	 sgd	 Midæl	 rsqtbstqd-(	 Ghrsnqhb`k	 e`bsr	 oqnud	 sg`s	 ctqhmf	 sgd	

lhfq`snqx	 odqhnc+	 sgd	 Midæl	 bng`ahsdc	 vhsg	 sgd	 Atkt	 odnokd	 enq	 `	 udqx	

knmf	 shld-	 Hm	nqcdq	 sn	bnudq	bnlltmhb`shnm	f`or	 sgd	lhmnqhsx	fqnto+	 hm	

sghr	b`rd	sgd	Midæl+	g`c	sn	anqqnv	vnqcr	eqnl	sgd	Atkt-	@	bkd`q	dw`lokd	

hr	kd∆,lut∆r	eqnl	sgd	Atkt	vnqc	enq	fq`ud+	`∆,ut∆r-	
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Sgd	u`qhntr	b`rdr	ne	bnlokdldms`qx	chrsqhatshnm	`qd	rtll`qhydc	hm	

sgd	s`akd	sg`s	enkknvr-	

	
Ognmdld	 @kknognmd	 					Dmuhqnmldms	 														Dw`lokdr	
	 q	 qnns,ldch`k	onrhshnm	 .at∆ctæl.	Zat∆qtæl\						_ldm&	
c	 	 ehm`k	onrhshnm	 .œ∆fÕ c.					Zœ∆fÕ q\								_s`ann&	
	 c	 hmhsh`k	onrhshnm	

qnns,hmhsh`k	onrhshnm	
.c ∆̀k`∆.					Zc ∆̀k`∆\								_ons&	
.kd∆,cÕ .					Zkd∆∆,cÕ \							_sn�qdl`hm&�
	

er s�	 adenqd	Z*gh\	unvdkr	 .srÕ◊gnæ.					Zs�Õ◊gnæ\								_hrk`mc&	
	 sr	 dkrdvgdqd	 .kd∆,srdæmd».	Zkd∆,srdæmd»\		_sn�bg`mfd&�

	
cy	 c�	 adenqd	Z*gh\	unvdkr	 .kd∆,cyÕÃ.		Zkd∆,	c�ÕÃ\							_sn�qdptdrs&	
	
	

cy	
	

dkrdvgdqd	 .kd∆,cyd∆.		Zkd∆,cyd∆\							_snnsg&�
	

r	
	
	
	

g	
	
r	
	

qnns,ldch`k	onrhshnm	
ehm`k	onrhshnm	
hmhsh`k	onrhshnm	
qnns,hmhsh`k	onrhshnm	
	

.kd∆,oÕ◊rn».	Zkd∆,oÕ◊gn»\					_sgd�k`rs&	

.kd∆,rvn∆r.Zkd∆,rvn∆g\				_sn�fqdds&	

.rnæl.					Zrnæl\										_vnql&	

.kd∆,rfl–k.		Zkd∆,rfl–k\							_sn�ghcd&	

�	 œ	 qnns,ldch`k	onrhshnm	 .r—æ�—æ.  Zr—æœ—æ\											_vdkk&	

 	 ehm`k	onrhshnm	 .r—æ�.						Zr—æœ\												_e`sgdq&	
	 �	 hmhsh`k,onrhshnm	

qnns,hmhsh`k	onrhshnm	
.� »̀.								Z� »̀\													_m`hk&�

.kd∆,�Õ œn∆.	Zkd∆,�Õ œn∆\			_sn�`rrtld&	
j	 &	 qnns,ldch`k	onrhshnm	 .kd∆,fv—æj—æ.	Zkd∆,fv—æ&—æ\		_gnmdx&	
	 	 ehm`k	onrhshnm	 .kd∆,r—æj.Zkd∆,r—æ&\	_sn�ad�hmsnwhb`sdc&	
	 j	 hmhsh`k	onrhshnm	

qnns,hmhsh`k	onrhshnm	
..jøæk.							Zjøæk\							_rhrsdq&	
.kd∆,jdæ.						Zkd∆,jdæ\							_dff&	

S`akd	69	Bnlokdldms`qx	Chrsqhatshnm	hm	Midæl	

	
	 	

1-0-3				Eqdd	U`qh`shnm	

Z�\	 `mc	 Zr\	 `qd	 hm	 eqdd	 u`qh`shnm-	 Sghr	 u`qh`shnm	 hr	 nardqudc	 eqnl	

rod`jdq	 sn	 rod`jdq	 `r	 vdkk	 `r	 vhsg	 sgd	 r`ld	 rod`jdq	 nm	 cheedqdms	

oqnmtmbh`shnmr	 ne	 sgd	 r`ld	 vnqc-	 He	 sgd	 svn	 rntmcr	 `qd	 trdc+	 rod`jdqr	
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nesdm	cn	mns	mnshbd	`mx	bg`mfd	nq	sgdx	rhlokx	eddk	sg`s	`	vnqc	hr	r`hc	hm	

sgd	 svn	v`xr	 he	 sgdx	 qd`khyd	 sg`s	 sgd	oqnmtmbh`shnmr	`qd	cheedqdms-	Rnld	

vnqcr	hm	vghbg	`mx	ne	sgd	svn	rntmcr	b`m	nbbtq	`qd	fhudm	hm�'2/(-�

�

2/(	 rdæg	 	 	 �dæg	 	 	 ‘o`sg’ 			

	 Õ ,rÕ◊lr`◊	 	 Õ ,�Õ◊lr`◊	 	 ‘ sgntfgs’ 	

	 rvn g	 	 	 �vn g		 		 ‘ khy`qc’ 	

kd∆,rÕ l						� � �kd∆,�Õ l					 			 ‘ sn�qtm’ 	

	 kd ,rÕ◊gkn»			 	 kd ,�Õ◊gkn»				 			 ‘ sn�`ooqn`bg’ 	

	
Lnqd	`ksdqm`shnmr	 sg`s	Miél	rntmcr	tmcdqfn	`qd	chrbtrrdc	k`sdq	hm	

rdbshnm	1-5	'o`fd	54(-�

	
1-0-4				Bnmrnm`ms	Chrsqhatshnm	

1-0-4-0				Qnns,Hmhsh`k	Bnmrnm`msr	

@	 k`qfd	 mtladq	 ne	 sgd	 bnmrnm`msr	 nbbtq	 hm	 qnns,hmhsh`k	 onrhshnm-	

S`akd	 7	 rgnvr	 qnns,hmhsh`k	 bnmrnm`msr	 oqdbdchmf	 rnld	 ne	 sgd	 unvdk	

ognmdldr	'rdd	rdbshnm	1-1+	o`fd	35+	enq	sgd	unvdkr(-
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	 i � d	 ø	 ·	 fl	 —	 n	 U	 t	

o	   	 kd∆,oø∆g						
sn�
qdrrtqqdbs	

o æ̀q`∆				lnmdx	 	 	 	 kd∆,oÛ  

sn�chf	
	

a	 aÕ◊9	pt`qsdq							kd∆,aÍ k	
aqd`rs	

kd∆,ad∆				sn�rdd	
	

	 	 	 	
 

aÚqÚ		b`o			 atæv`∆		ed`q				

s	 sÕ◊q		`mhl`k	 	 	 	 kd∆,s »̀								
sn�ad	anqm�hkk	

	 	
tn∆l	
rsnl`bg 

	 	

c	 cÕ◊anæ	
rsqd`l	

	 kd∆,cd∆m		
sn�rdhyd	

	 kd∆,c ∆̀			sn�edsbg	 	 c—∆l		v`q	
 	cÙ   

mnrd	
	

j	 	 	 kd∆,jdæ					dff	 jøæk					rndtq	 j`æm				bknsg	 jfl–g	o`qqns	 	
 

	 jtæanæ			
bghbjdm	

f	 	 	 	 	 	 kd∆,ffl»&sn�`qqdrs	 	
 

	 ftæln∆	ok`bd								

jo	 joÕ◊f� ◊	
rtccdmkx 	

	 	 	 jo`æœ	bnbn`	 	 	 	 	 	

e	 kd∆,eÕ◊		
sn�rohkk	

	 	 kd∆,eø∆		
sn�rghmd	

	 	 	 	 	 etæktæ		
bg`q`bsdq	

r	 rÕ◊kÕ l	rb`qe	 	 rd∆a					hmrdbs	 rø∆gø∆						
rsnqx	

	 	 s—æœ		e`sgdq	 	 	 rvn&					
khy`qc	

sr	 s�Õ◊&Õ◊			mdbj						s�Í l	bqx				 	 	 	 	 	 	 	 	

cy	 kd∆,c�Õ◊kn∆	
chfmhsx	

	 	 	 	 	 cy—æq·∆	
ehqdvnnc	

cynæ		rkddo	 kd∆,c�Û  

sn�jhkk	
	

m 
	 	 	 	 	 kd∆,lfl»k				sn	ad�

dmf`fdc	
	 	 	 lt∆q	odqrnm	

m	 kd∆,mÕÃ	sn�
dmsdq	

	 	 kd∆,mø∆q		
sn�o`rsd	

	 kd∆,mfl»k		
sn�hmgtld	

m—æ				rtbg	 	 	 mt∆l	lntsg	

�	 kd∆,�Õ◊œn»		
sn�rtoonrd	

	 	 	 �`»					bk`v	 	 	 	 	 	

k	 kÕ◊l`∆		
cqd`l	

kd∆,kÎ   
sn�v`qm	

	 	 k ∆̀&						gnqm	 kd∆,kfl–&		
sn�chqsx	

	 	 	 	

v	 	 	 	 	 kd∆,v`∆k ∆̀		gntq	 	 	 	 	 vt∆mt∆�od`mts	
i	 	 	 	 	 i æ̀œ`æ					gnqrd	 	 	 	 	 	

S`akd	79	Qnns,hmhsh`k	Bnmrnm`msr	
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1-0-4-1				Qnns,Ldch`k	Bnmrnm`msr	

Rdudq`k	bnmrnm`msr	nbbtq	hm	qnns,ldch`k	onrhshnm-	S`akd	8	rgnvr	qnns,ldch`k	bnmrnm`msr	oqdbdchmf	rnld	

ne	sgd	unvdk	ognmdldr-	

	 H	 �	 d	 ü	 ·	 fl	 —	 n	 U t	

a	 	 	
	

	 	 	 	 cÕ◊anæ					rsqd`l	 	 	

c	 	 	 	 	 cy—æq·∆			ehqdvnnc	 	 	 	 aÚqÚ					
b`o	

lt∆qtæl					l`m	

j	 s�Õ◊&Õ◊		
mdbj	

le � ◊& Ì 	 	
otqrd	

	 	 	 	 	 kd∆,jnæ&næ							rsnmd	 	 	

f	 	
joÕ◊f� ◊	
rtccdmkx 	

	 	 ctæf·æ					b`ahmds	 	 l—∆f—∆			
fqnto	

rh◊fn∆								ehqd	 	 	

r	 	 c�� ◊ g � ◊ 	 	 	
anmd 	

	 rø∆gø∆				rsnqx	 l–o æ̀g`æ			o`qkntq	 	 aÚg—æ				rd`s	 s�Õ◊gnæ						hrk`mc	 	 	

sr	 	
s�vh◊srøæm		
rs`q	

	 	 	 	 	 	 	 	

l	 	
	

	 	 kÕ◊l`∆					cqd`l	 	 	 at∆ln∆					eqths	 	 	

m	 	 	 	 	 j`∆m ∆̀					rsnqx	 	 	 kd∆,lÕ mn∆					sn�`arnqa		 	
vt∆mt∆					od`mts	

� 	 	 	 	 i æ̀œ`æ						gnqrd	 	 r—æœ—æ			vdkk�							kd∆,�Õ◊œn»				sn�rtoonrd	 	 	

k	 	 	 	 joøæ&køæ		rntmc		 kd∆,v`∆k ∆̀						gntq	 	 	 kd∆,aÕ◊kn»			sn�adbnld�hkk	
	 c�tækt∆			rlnjd											

v	 	
	

	 	 kd∆,jt∆v`∆				rod`q	 	 	  	 	

i	 	
	

	 	 aÙi ∆̀							kdmfsg	 	 	  	 	

S`akd	89	Qnns,ldch`k	Bnmrnm`msr	
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1-0-4-2			Qnns,Ehm`k	Bnmrnm`msr	

Nmkx	`	edv	ne	sgd	bnmrnm`msr	nbbtq	hm	qnns,ehm`k	onrhshnm-	Sgd	m`r`kr+	Zl+	m+	`mc	œ\	nbbtq	hm	sghr	onrhshnm-	

Qdb`kk	sg`s	Zœ\	hr	`	qd`khy`shnm	ne	.�.	hm	ehm`k	onrhshnm	`r	rgnvm	`anud-	Sgd	ognmdldr	.c+	j+	`mc	r.	`krn	nbbtq	

gdqd	 ats+	 `r	 dwodbsdc+	 `qd	 qd`khydc	 `r	 Zq+	 &	 `mc	 g\	 qdrodbshudkx-	 Sgd	 k`sdq`k+	 Zk\	 b`m	 `krn	 nbbtq	 gdqd-	 Sgdrd	

nbbtqqdmbdr	`qd	bnllnm	`bqnrr	k`mft`fdr-	Mdudqsgdkdrr+	sgd	unhbdc	ahk`ah`k	rsno+	Za\	`krn	nbbtqr	gdqd-	S`akd	

0/	rgnvr	qnns,ehm`k	bnmrnm`msr	oqdbdcdc	ax	rnld	ne	sgd	unvdk	ognmdldr-	

	 i � D	 ø	 ·	 t	 U	 n	 —	 fl	

a	 	 	 rd∆a						hmrdbs	 	 	 	 	
cvn»a						rjx 

	 	

c	 sÕ◊q		
`mhl`k	

	 	 kd∆,mø∆q		
sn�o`rsd	

	 lt∆q	odqrnm	 		
 

	 	

j	 	 	 	 	 k ∆̀&						gnqm	 	 	 rvn&			
khy`qc	

	 	

r	 	 	 	 kd∆,oø∆g		
sn�qdrrtqqdbs	

kd∆,lv ∆̀g		
sn�sgqnv	

kd∆,l–ut∆r	fq`ud	 	
 

	 jfl–g	
o`qqns	

l	 rÕ◊kÕ l	
rb`qe	

s�Í l					bqx	 	 	 	 mt∆l	lntsg	 oÙl	
ctrs	

 
	 	

m	 	 	 kd,cd∆m			
sn�rdhyd	

	 j`æm						bknsg	 	 	
 

	 	

� 
	 	 kd∆,m∆sd∆œ		

sn�dw`ffdq`sd	
	 	 	 	 	 s—æœ			

e`sgdq	
	

k	 	 kd∆,aÍ k		
aqd`rs	

	 jøæk						rndtq	 	 	 	 	 	 	

S`akd	0/9	Qnns,ehm`k	Bnmrnm`msr	
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Sgdrd	c`s`	cdlnmrsq`sd	sg`s	nmkx	`	edv	bnmrnm`msr	b`m	nbbtox	sgd	

qnns,ehm`k	 onrhshnm-	 @r	 nardqudc	 hm	 l`mx	 k`mft`fdr+	 sgdqd	 `qd	 gd`ux	

qdrsqhbshnmr	nm	vghbg	bnmrnm`msr	l`x	nbbtq	hm	rxkk`akd,ehm`k	onrhshnm+	`r	

noonrdc	 sn	 sgnrd	 sg`s	 nbbtq	 hm	 rxkk`akd,hmhsh`k	 onrhshnm-	 Fhudm	 sgd	

oqnonr`k	ne	rxkk`akd	rsqtbstqd	hm	sdqlr	ne	rsqnmf	`mc	vd`j	onrhshnmr+	sgd	

`qftldms	 Atqptdrs	 '08879	 040(	 oqdrdmsr	 fndr	 `r	 enkknvr9	 ÈRsqnmf	

onrhshnmr	rgnv	sgdlrdkudr	sn	ad	rsqnmf	ax	`kknvhmf	`	k`qfd	hmudmsnqx	ne	

tmhsr	sn	nbbtq	vhsghm	sgdl+	vghkd	vd`j	onrhshnmr	rgnv	sgdlrdkudr	sn	ad	

vd`j	ax	g`uhmf	gd`ux	qdrsqhbshnmr	nm	nbbtqqhmf	rdfldmsr-Í	

1-0-4-3	 Bnmrnm`ms	Bktrsdqr	

Sgd	 s`akd	 sg`s	 enkknvr	 rgnvr	vghbg	 bnmrnm`msr	l`x	nbbtq	 hm	 sgd	

nmrds	onrhshnm	ne	`	rxkk`akd	vgdm	sgd	oqdbdchmf	rxkk`akd	dmcr	hm	`	bnc`	'`	

gxogdm	hm	`mx	f`o	ld`mr	sg`s	`	vnqc	b`mmns	ad	entmc	sn	bnlokdsd	hs(-	

	 a	 C	 f	 r	 k	 q	
a	 ,	 ,	 ,	 ,	 kd∆,oid∆akn∆		

sn�l`jd	`	fdrstqd	
kd∆,a·æaqn»	
sn�admc	

c	 œ∆‡v—∆qa·∆	�anv	 ,	 l–a—∆qf—∆	ltc�
eqnl�`mhl`k�
rjhm			

,	 ,	 ,	

k kd∆,s�Õ ◊’an»	
sn�fn�`qntmc	

,	 ,	 rt∆&gn∆	
rg`jd�'hcdn-(	

kd∆,idæ&kn»		
sn�sd`bg	

f—»&q·∆				
shqdcmdrr	

r	 kd∆,cvøæga·»	
sn�ad�khfgs	

,	 ,	 ,	 kd∆,rÕ◊gkn»		
sn�`ooqn`bg	

,	

l	 `ækn∆lanæ	lnnm	 kd∆,ovn∆lcn∆	
sn�b`qdrr	

,	 kd∆,rÕ◊l�·»	
sn�qdldladq	

kd∆,j`∆lkn∆		
sn�oqnghahs	

kd∆,cydælqd»	
sn�nakhfd	

m	 kd∆,‡—æma·»	
sn�cdrbdmc	

,	 l–avø∆mfø∆	
rv`lo�ltc	

,	 ,	 ,	

�	 ,	 ,	 ,	 ,	 kd∆,s æ̀œkn»	sn�qdbntms	 ,	

S`akd	009	Qnns,ldch`k	Bnmrnm`ms	Bktrsdqr	'B-B(	
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Eqnl	sgd	ognmdlhb	bnmrnm`msr	hcdmshehdc+	sgd	enkknvhmf	ognmdlhb	

bg`qs	b`m	ad	drs`akhrgdc-		

	
o	 	 s	 	 j	 jo	

a	 	 c	 	 f	 fa	

l	 	 m	 �	 	 	

	 e	 r	 	 	 	

	 u	 	 	 	 	

	 	 sr	 	 	 	

	 	 cy	 	 	 	

	 	 k	 	 	 	

v	 	 	 i	 	 	

S`akd	019	Ognmdlhb	Bnmrnm`msr	

 
Sgd	rdbshnm	sg`s	enkknvr	cd`kr	vhsg	sgd	unvdkr-	

	
1-1				Unvdkr	

	 Unvdkr	 `qd	 rntmcr	oqnctbdc	vhsg	mn	narsqtbshnm	 sn	 sgd	`hqrsqd`l	

vhsghm	sgd	unb`k	sq`bs-	Sghr	odqlhsr	sgd	eqdd	eknv	ne	`hq	sgqntfg	sghr	sq`bs-	

Sgdx	 `qd	 trt`kkx	 sgd	 lnrs	 hlonqs`ms	 o`qsr	 ne	 `	 rxkk`akd	 adb`trd	 sgdx	

b`qqx	rtbg	hmsnm`shnm`k	ed`stqdr	`r	rsqdrr	`mc	ohsbg-	Adb`trd	ne	sghr	sgdx	

`qd	 jmnvm	 `r	 sgd	 od`j	 ne	 sgd	 rxkk`akd-	 Midæl	 g`r	 `	 ehud,gdhfgs	 unvdk	
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rxrsdl+	vghbg	hr	bnllnm	hm	@eqhb`m	k`mft`fdr	'B`r`kh	1//0a9	4(-	Vghkd	

oqdrdmshmf	 unvdk	 rxrsdlr	 hm	 @eqhb`m	 k`mft`fdr	 B`r`kh	 '1//0`9	 2(	

ldmshnmr	sg`s	ehud,gdhfgs	rxrsdlr	trt`kkx	g`ud	Èmhmd	nq	sdm	unvdkr	'hm	`	

edv	 b`rdr+	 lnqd (-Í	 Midæl	 g`r	 0/	 ognmdlhb	 unvdkr+	 rgnvm	 hm	 sgd	

enkknvhmf	s`akd-			

 

i   u 
I    U 
e   o 
ø fl  — 

  a  
								S`akd	029	Ognmdlhb	Unvdkr	

 
1-1-0			Sgd	Eqnms	Unvdkr	
 
	 Sgdrd	 unvdkr	 l`x	 nbbtq	 hm	 ansg	 nodm	 `mc	 bknrdc	 rxkk`akdr+	 `r	

rgnvm	hm	sgd	enkknvhmf	c`s`-	

	
20(		 rÕ◊	 	 	 _fqntmc&	

rÕ◊m	 	 	 _id`kntrx&�

c�Í gÍ 		 	 _anmd&�

s�Ì q	 	 	 _mnhrd&	
�
kd∆,cd∆	 	 	 _sn�d`s&	
kd∆,cd∆m	 	 _sn�rdhyd&�

kd∆,rø»	 	 	 _sn�vnqj&	
kd∆,rø∆œ		 	 _sn�tmhs&�

kd∆,kfl»9		 	 _sn�hmrtks&�
kd∆,kfl–&		 	 _sn�chqsx&	
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.h.	bnmsq`rsr	vhsg	.I .+	`r	rgnvm	hm	sgd	enkknvhmf	vnqcr-	

21(	 kd∆,kÕÃ	 	 	 _sn�qdk`w&	
kd∆,kÎ 	 	 	 _sn�v`qm&�

�
.d.	bnmsq`rsr	vhsg	.h.+	`r	hm	'22(-	

22(	 l–ovd»		 	 _cnf&	
l–ovÕ◊		 	 _vghsd�g`hq&�

.ø.	bnmsq`rsr	vhsg	.d.	`r	rgnvm	hm	sgd	enkknvhmf	lhmhl`k	o`hqr-	

23(	 kd∆,jiø»k	 	 _sn�qdidbs&	
kd∆,jid∆k	 	 _sn�rtrodmc&�

kd∆,cyd∆		 	 _snnsg&	
kd∆,cyø∆&	 	 _sn�ad�shqdc&�

�
.fl.	bnmsq`rsr	vhsg	.ø.	`r	cdlnmrsq`sdc	hm	'24(-	

24(	 kd∆,rfl»œ	 	 _sn�rhsd&	
kd∆,rø∆œ		 	 _sn�tmhsd&�

kd∆,lfl»k	 	 _sn�ad�dmf`fdc&	
kd∆,lø»q	 	 _sn�rdhyd&�

�
1-1-1			Sgd	A`bj	Unvdkr	

� Sgdx	l`x	`krn	nbbtq	hm	ansg	nodm	`mc	bknrdc	rxkk`akdr-	Mnshbd	sg`s	

sgd	bdmsq`k	unvdk+	Z`\+	hr	Z*aj\-	

25(	 vt∆mt∆		 	 _od`mts&	
mt∆l	 		 	 _lntsg&�

aÙi`∆	 	 	 _kdmfsg&	
oÙl	 	 	 _ctrs&	
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cynæ	 	 	 _k`tfg&	
cynæk	 		 	 _ltbtr&�

r—æœ—æ	 	 	 _vdkk&	
r—æœ		 	 	 _e`sgdq&�

kd∆,r`»	 	 	 _sn�b`trd&	
kd∆,r`∆l		 	 _sn�ronhk&�

	
.t.	bnmsq`rsr	vhsg	.T.	`r	rgnvm	hm	sgd	enkknvhmf	lhmhl`k	o`hqr-	

26(	 kd∆,kt»	 	 	 _sn�chrstqa&	
kd∆,kÛ	 		 	 _sn�ahsd&�

kd∆,c�t»	 	 _sn�rtbj&	
kd∆,c�Û 		 _sn�jhkk&�

oÙl	 	 	 _ctrs&	
atæm 		 	 _shk`oh`&�

�
.t.	`krn	bnmsq`rsr	vhsg	.h.	`r	rgnvm	adknv-	

27(		 kd∆,mt»	 	 	 _sn�cqhmj&	
kd∆,mÕÃ	 		 	 _sn�dmsdq&�

kd∆,kt»	 	 	 _sn�chrstqa&	
kd∆,kÕÃ	 		 	 _sn�qdk`w&�

kd∆,	c�t»	 	 _sn�rtbj&	
kd∆,	c�ÕÃ	 		 _sn�`rj&�

.n.	bnmsq`rsr	vhsg	.t.	`r	rgnvm	hm	sgd	lhmhl`k	o`hq	hm	'28(-	

28(	 kd∆,cyn∆		 	 _sn�k`tfg&	
kd∆,c�t»	 		 _sn�rtbj&�

�
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.n.	`krn	bnmsq`rsr	vhsg	.T.-	

3/(	 kd∆,an∆	 	 	 _sn�qns&	
kd∆,aÛ	 		 	 _sn�aqd`j�'ehqdvnnc(&�

�
.—.	bnmsq`rsr	vhsg	.n.-	

30(	 kd∆,kv—»k	 	 _sn�oddk&	
kd∆,kvnæ&		 	 _sn�ehrg&�

kd∆,sv—»&	 	 _sn�`a`mcnm&	
kd∆,svn»a		 	 _sn�kd`ud�tmbdqdlnmhntrkx&�

�
.`.	bnmsq`rsr	vhsg	.ø.+	rgnvm	hm	'31(	`mc	vhsg	.n.+	`r	rgnvm	hm	'32(-	

31(	 kd∆,ov`»k	 	 _sn�fn�nts&	
kd∆,ovø»k		 	 _sn�bg`rd&�

32(	 kd∆,s`»	 	 	 _sn�hmgdqhs&	
kd∆,sn» 		 	 _sn�fn&�

�
1-1-2	 Unvdk	Chrsqhatshnm	

Hm	sghr	o`qs+	odqlhssdc	unvdk	bnlahm`shnmr	`qd	oqdrdmsdc-	S`akd	03	

hmchb`sdr	vghbg	unvdkr	l`x	nbbtq	hm	`	svn,rxkk`akd	qnns	vgdm	sgd	ehqrs	

rxkk`akd	k`bjr	`	bnc`	`mc	sgd	rdbnmc	g`r	`m	nmrds-	

�
�
�
�
�
�
�
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	 h	 �	 d	 ø	 ·	 t	 U	 n	 —	 fl	

h	 	 	 	 	 		 	 	 s�Õ◊gnæ				
hrk`mc	

msÕ◊l—∆	
d`rs	

	

�	 	 	 	 	 		 	 	 		 ,	 	

d	 	 	 	 	 		 	 	 ad∆,�d∆lnæ	
hmctkfdmbd	

,	 	

ø	 	 	 	 	 kd∆,sjø∆k·∆									
sn�e`cd	

	 	 ld∆,jø∆an∆	
qd`rnm	

,	 	

·	 	 	 	 	 a ∆̀l`∆			
oqnrshstshnm	

	 	 cz·æknæ			u`mhsx	 , 	

t	 	 	 	 	 	jtæq`∆						aknv	 	 	 ktælnæ		
l`ffns	

		 	

U	 	 	 	 	 loÚk æ̀		
hmcdasdcmdrr	

	 aÕ ,jÚœÚ  

cdbdoshnm	
	 		 	

n	 	 	 	 	 	lon∆l`æ					
lddshmf	

	
	

	 ,	 	

—	 ,	 l—∆m�◊	
lnmdx�
'anqqnv-(	

,	 ,	 kd∆,k—∆l`∆	sn�qta	 ,	 a—∆mÙ `hq	 kd∆,s—∆mn∆			
sn�rkhcd	

v—æk—∆	
b`mshm	

,	

fl	 ,	 ,	 ,	 ,	 afl–q·æ			
e`krd�
`bbtr`shnm	

,	 ,	 ,	 ,	 ,	

S`akd	039	Rdptdmbdr	ne	Unvdkr	hm	Qnnsr	'U-BU(			

	
S`akd	04	rgnvr	vghbg	unvdkr	l`x	nbbtq	hm	`	svn,rxkk`akd	qnns	vgdm	

sgd	ehqrs	rxkk`akd	k`bjr	`	bnc`	`mc	sgd	rdbnmc	`m	nmrds-	

	
	 h	 �	 d	 ø	 ·	 t	 U	 n	 —	 fl	

h	 	 	 	 	 	 	 	 		 		 	
�	 	 	 	 	 kd∆,laÌ `∆		

fnnc'm(	
	 		 kd∆,a� ◊n»															

sn�ad�vdkk�bnnjdc	
,	 	

d	 	 	 	 	 	 	 	 	 ,	 	
ø	 	 	 	 	 	 	 	 	 ,	 	
·	 	 	 	 	 	 	 	

	
,	 	

t	 	 	 	 	 	 	 	 	 	 	
U 	 	 	 	 	 	 	 	 �Ú—∆	rdqodms	 	

n	 	 	 	 	 	 	 	 	 ,	 	
—	 ,	 	 	 	 	 	 	 	 	 ,	
fl	 ,	 ,	 ,	 ,	 	 ,	 ,	 ,	 ,	 ,	

S`akd	049	Rdptdmbdr	ne	Unvdkr	hm	Qnnsr	'U	0-U1	(	
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1-1-3	 Knmf	Unvdkr	

	 Unvdk	 kdmfsg	 hr	 chrshmbshud-	 Sgd	 knmf	 unvdkr	 nbbtq	 hm	 nodm	

rxkk`akdr-	Bnmsq`rs	adsvddm	sgd	rgnqs	`mc	knmf	unvdkr	hr	rgnvm	hm	s`akd	

05-	

	
	 rgnqs	 knmf	

h	 kd,aÕÃ						_to beat’	 aÕ◊9								_pt`qsdq&	

�	 kd∆,k� Ã							_sn�rdhyd&	 kd,k� Ã9					_to instruct’	

d	 kd∆,ad∆						_sn�ok`ms&	 kd∆,ad∆9				_sn�rdd&	

ø	 kd∆,cyø∆					_sn�fhud&	 kd∆,cyø∆9			_sn�rhmf&	

·	 kd∆,r·»							_to do’	 kd,r·»9				_sn�knnj�enq&	

t	 kd,ct»							_sn�enkknv&	 ctæ9								_mnhrd&	

T cÙ											_mnrd&	 cÚ9									_dwsq`�o`qs&	

n	 cynæ									_rkddo&	 cynæ9						_adc&	

—	 m—æ	����������_rtbg&	 m—æ9								_sgdx&	

S`akd	059	Rgnqs	`mc	Knmf	Unvdkr	

Sgd	rdbshnm	sg`s	enkknvr	oqdrdmsr	sgd	snm`k	rxrsdl-	
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1-	2	 Snmdr	

Snmd	 qdedqr	 sn	 sgd	 `arsq`bs	 dmshshdr	 hm	 sdqlr	 ne	 vghbg	 sgd	 ohsbg	

o`ssdqm	 ne	 tssdq`mbdr	 b`m	 ad	 tmcdqrsnnc	 'Jdmrsnvhby	 `mc	 Jhrrdadqsg	

08689	 154(-	 Hm	 snmd	 k`mft`fdr+	 ohsbg	 g`r	 `	 kdwhb`k	 etmbshnm+	 sg`s	 hr+	 sgd	

ohsbg	 nm	 vghbg	 sgd	 rxkk`akdr	 ne	 `	 vnqc	 `qd	 r`hc	 b`m	 aqhmf	 `ants	 `	

cheedqdmbd	 hm	 sgd	 ld`mhmf	 ne	 vnqcr	 sg`s	 `qd	 nsgdqvhrd	 hcdmshb`k. Midæl+	

adhmf	`	snmd	k`mft`fd+	l`mhedrsr	`	chqdbs	bnqqdronmcdmbd	sn	sgd	svn,snmd	

rxrsdl	 qdbnmrsqtbsdc	 enq	 Oqnsn,A`mst	 'OA(	 'Gxl`m	 `mc	 Ax`qtrgdmfn	

08739	 42(-	 Tmcdqkxhmfkx+	 nmkx	 sgd	 ghfg	 `mc	 knv	 snmdr	 dwhrs	 hm	 sghr	

k`mft`fd-	 Vg`s	 vd	 nardqud	 nm	 sgd	 rtqe`bd	 'cnvmrsdoodc	 nq	 torsdoodc	

ghfg	 snmdr	 `mc	 torsdoodc	 knv	 snmdr(	 hr	 ctd	 sn	 cheedqdms	 ognmnknfhb`k	

`mc.nq	 snmnknfhb`k	oqnbdrrdr	 sg`s	`qd	nodq`shnm`k	 hm	 sgd	 k`mft`fd-	Sgdrd	

`qd	chrbtrrdc	hm	cds`hk	 hm	bg`osdqr	3	`mc	4-	O`hqr	ne	vnqcr+	vghbg	rgnv	

sgd	bnmsq`rs	adsvddm	ghfg	`mc	knv	snmdr+	`qd	fhudm	hm	'33(-	

	
33(	 cÚ	 	 	 _k`o&	
	 cÙ	 	 	 _mnrd&	
	
	 cynæ	 	 	 _rkddo&	
	 cyn∆	 	 	 _k`tfg&	
	
	 a`æm	 	 	 _rtqdsx&	
	 a`∆m	 	 	 _shk`oh`&�
�
	 j`æq	 	 	 _b`q&	
	 j`∆q	 	 	 _v`ro&	
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	 c�vdægdæ	 	 _rtm&	
	 c�vd∆gd∆	 	 _anmd&	
	

Sgdrd	c`s`	rgnv	sg`s	adb`trd	snmd	g`r	sgd	r`ld	bnmsq`rshud	u`ktd	

`r	bnmrnm`msr	`mc	unvdkr+	`	bg`mfd	hm	sgd	ohsbg	ne	`	rxkk`akd	kd`cr	sn	`	

bg`mfd	hm	hsr	ld`mhmf-	

Bnmsntq	 snmdr	 `krn	 dwhrs	 hm	Midæl	 ats	 `qd	 sqd`sdc	 `r	 rdptdmbdr	 ne	

kdudk	 snmdr-	Sgd	`m`kxrhr	 sg`s	bnmsntq	 snmdr	`qd	rdo`q`sd	 kdudk	 snmdr	ots	

snfdsgdq	 g`r	 addm	 onrhsdc	 lnqd	 fdmdq`kkx	 enq	 @eqhb`m	 k`mft`fdr-	 Xho	

'08789	 038,04/(	 enq	 dw`lokd	 cdrbqhadr	 bnmsntq	 snmdr	 hm	 @eqhb`m	

k`mft`fdr	 `r	 	 Èsnmd	 bktrsdqrÍ	 vghbg	 qdrtks	 eqnl	 `rrnbh`shmf	 svn	 snm`k	

qnns	 mncdr-	 	@r	 rs`sdc	ax	Xho	 '1//19	022(+	 bnmsntq	 snmdr	 hm	Midæl	È`qd	

rdptdmbdr	 ne	 kdudk	 snmdr+	 e`hqkx	 q`qd	 `mc	 nesdm	 khlhsdc	 sn	 sgd	 dmcr	 ne	

vnqcr	 nq	 sn	 gd`ux	 rxkk`akdrÍ-	 Rnld	 k`mft`fdr	 vhsg	 tmcdqkxhmf	 kdudk	

snmdr	dudm	rddl	sn	rgnv	`	oqdedqdmbd	enq	bnmsntq	snmdr	nudq	kdudk	snmdr	

hm	 sgd	 ntsots-	 Eqnl	 `	 sgdnqdshb`k	 odqrodbshud+	 sghr	 `m`kxrhr	 hr	 `krn	

e`untqdc-	 Sghr	 dwok`hmr	 vgx	 Fnkcrlhsg	 '088/9	 28,3/(	 r`xr	 Èsgd	

onrrhahkhsx	 ne	 l`mx,sn,nmd	 `rrnbh`shnm	 adsvddm	 nmd	 shdq	 `mc	 `mnsgdq	

nodmr	to	sgd	onrrhahkhsx	ne	sqd`shmf	qhrhmf	`mc	e`kkhmf	snmdr	`r	rdptdmbdr	

ne	kdudk	snmdrÔ`rrnbh`sdc	vhsg	`	rhmfkd	unvdk-Í		
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Dudm	sgntfg	snmdr	`qd	rgnvm	hm	sghr	vnqj	sn	ad	`rrnbh`sdc	chqdbskx	

sn	rdfldmsr+	hs	rgntkc	ad	anqmd	hm	lhmc	sg`s	sgd	snmd,ad`qhmf	tmhs	hm	sghr	

k`mft`fd	 hr	 sgd	 rxkk`akd	 adb`trd	 ansg	 khfgs	 lnmn,lnq`hb	 `mc	 gd`ux	 ah,

lnq`hb	 rxkk`akdr	 b`m	 ad`q	 `	 rhlhk`q	 mtladq	 ne	 snmdr-	 @r	 ldmshnmdc	

`anud+	`	cds`hkdc	`m`kxrhr	ne	sgd	snmd	rxrsdl	hr	oqdrdmsdc	hm	bg`osdq	3	`mc	

4-	

1-3	 B`mnmhb`k	Rxkk`akd	Rsqtbstqd	

	 Atqptdrs	 '08879	 036(	 r`xr	 _sgd	 rxkk`akd	 kdudk	 hr	 sgd	

ognmnknfhb`k	 kdudk	 hlldch`sdkx	 `anud	 sgd	 kdudk	 ne	 sgd	 rdfldms:	 hs	 hr	 `	

rsqtbstq`k	 tmhs	 hmsn	 vghbg	 rdfldms`k	 ognmdldr	 `qd	 chrsqhatsdc-&	 Sgd	

rxkk`akd	lhqqnqr	sgd	mnshnm	ne	sgd	qgxsgl	v`ud	'Ohjd	08569	2/6(+	vhsg	`m	

nmrds+	od`j+	`mc	bnc`-		Sgd	rsqtbstqd	ne	`	rxkk`akd	hr	rgnvm	hm	'34(-	

	
34(	 	 	 	 		σ	 	 'rxkk`akd(	

	

	 	 	 			N	 								Q	 'nmrds,qgxld(	

	 	 	 	 				M		B	 'mtbkdtr,bnc`(	

	 	 	 			B		F				U	 B	 'bnmrnm`ms,Fkhcd,unvdk,bnmrnm`ms(	
	
 

Midæl	 rntmcr	 b`m	 bnlahmd	 hm	 `mx	 ne	 sgd	 enkknvhmf	 b`mnmhb`k	

rxkk`akd	rsqtbstqdr-	
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35(	 Ņ  œ∆,jv—»k	 _rm`hk&�

	 U	 		 ≠◊	 	 _hm&	

	 BU	 	 m«∆	 	 _vhsg&	

	 BFU	 	 oin»	 	 _rgdc�'M(&	

	 BUB	 	 r—æœ	 	 _e`sgdq&	

	 BFUB	 jv—æq	 	 _uhkk`fd&	

	 Sgd	lnqogdld	rsqtbstqd	ne	oqdehwdr	hr	dhsgdq	B,+	U,	nq	BU,+	rgnvm	

hm	 '36`(-	Qnnsr	`qd	dhsgdq	lnmnrxkk`ahb	nq	chrxkk`ahb+	 `r	b`m	ad	rddm	 hm	

'36a(-	Vnqcr	`krn	g`ud	`	lnmnrxkk`ahb	nq	chrxkk`ahb	lnqogdld	rsqtbstqd	

`r	rgnvm	hm	'36b(-	

	
36`(	 c,—∆l	 	 	 _v`q&	
	 BK4,v`q	

	 Õ ,rÕ◊lr`æ	 	 _sgntfgs&	
	 BK00,sgntfgs	

	 aÕ ,a`∆m	 	 _dohbr&	
	 BK7,dohb	

	
a(	 kd∆,jÕ◊	 	 	 _dff&	
	 BK4,dff	

l,t∆qtæl	 	 _l`m&	
	 BK0,l`m	

 kd∆,i`∆k`∆	 	 _qdronmrd&	
	 BK4,qdronmrd	
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b(	 k`æ	 	 	 _fk`rr&	
	

atæv`∆	 	 	 _ed`q'M(&	
	
	 j`∆kn∆	 	 	 _qnns&	
	
 

@esdq	 sghr	 oqdrdms`shnm	 ne	 sgd	 rdfldms`k	 `mc	 rtoq`,rdfldms`k	

rxrsdlr+	 sgd	 rdbshnm	 sg`s	 enkknvr	 chrbtrrdr	 sgd	 ed`stqdr	 trdc	 hm	

qdoqdrdmshmf	sgd	rdfldmsr-	

 
1-4	 Ed`stqdr	

Ed`stqdr	 `kknv	 enq	 `	 rxrsdl`shb	 nqf`mhy`shnm	 ne	 ognmnknfhb`k	

l`sqhbdr-	 Sgqntfg	 `m	 tmcdqrs`mchmf	 ne	 sgdrd	 ed`stqdr+	 vd	 `qd	 `akd	 sn	

qdbnfmhyd	sg`s	ognmnknfhb`k	rdfldmsr	nbbtq	hm	rdsr	nq	bk`rrdr-	Rdfldmsr	

vghbg	 bnloqhrd	 nmd	 ne	 sgdrd	 bk`rrdr	 nesdm	 etmbshnm	 snfdsgdq	 `r	 `	 rds+	

dhsgdq	 hm	 lnchexhmf	 nsgdq	 rntmcr+	 nq	 hm	 adhmf	 lnchehdc	 hm	 rnld	

dmuhqnmldmsr-	Sgdx	`krn	rdqud	hm	onhmshmf	nts	sgd	ognmdshb	ok`trhahkhsx	ne	

ognmnknfhb`k	 o`ssdqmr	 entmc	 hm	 `	 k`mft`fd-	 Sgdx	 `krn	 gdko	 hm	

chrshmfthrghmf	rntmcr	udqx	bkd`qkx+	hm	sg`s	dudm	he	rdfldmsr	adknmf	sn	sgd	

r`ld	m`stq`k	bk`rr	ne	rntmcr+	mn	svn	ne	sgdl	b`m	g`ud	sgd	r`ld	u`ktd	ne	

ed`stqdr	 trdc	 hm	 sgdhq	 cdrbqhoshnm-	 L`mx	 cheedqdms	 ed`stqd	 rxrsdlr	 g`ud	

addm	 oqnonrdc	 ax	 fdmdq`shud	 ognmnknfhrsr	 'G`kkd	 0881+	 Jdmrsnvhby	

0883(-	 Adb`trd	 ne	 sgdhq	 vhcdroqd`c	 e`lhkh`qhsx	 `mc	 trd+	 rs`mc`qc	
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fdmdq`shud	ed`stqdr	btqqdmskx	bnmrshstsd	`	trdetk	eq`ldvnqj	enq	cdrbqhahmf	

rntmcr-	 Gnvdudq+	 hm	 nqcdq	 sn	 `unhc	 `lahfthshdr+	 Èhs	 hr	 odqedbskx	

`bbdos`akd	 sn	 trd	 drrdmsh`kkx	 sgd	 r`ld	 k`adkr	 kdrr	 enql`kkx+	 vhsgnts	 sgd	

oktr	`mc	lhmtr	rhfmrÍ	'B`r`kh	1//0a9	3(-	R`fdx	'0875(	chrok`xr	`	rhlhk`q	

uhdv	ax	onrhshmf	ansg	ahm`qx	`mc	tm`qx	ed`stqdr-	Xho	'1//19		50(	sghmjr	

sg`s	 Èsgd	 ptdrshnm	 ne	 vgdsgdq	 ed`stqdr	 `qd	 ahm`qx	 nq	 tm`qx	 qdl`hmr	

tmrdsskdc-		Hm	gdq	uhdv+	he	`	ed`stqd	hr	ahm`qx	hs	b`m	ad	sgd	b`rd	sg`s	nmkx	

nmd	u`ktd	hr	oqdrdms	tmcdqkxhmfkx+	`mc	sg`s	sgd	noonrhmf	u`ktd	hr	hmrdqsdc	

k`sd+	nq	mns	`s	`kkÍ-	Sghr	l`ssdq	b`m	ad	rdsskdc	ax	`rrtlhmf	sg`s	vg`sdudq	

ed`stqd	rxrsdl	hr	bgnrdm	rgntkc	ad	trdc	bnmrhrsdmskx-	Sgd	ahm`qx	rxrsdl	

hr	trdc	hm	sghr	rstcx-		Sghr	chrbtrrhnm	nm	ed`stqdr	hr	a`rdc	nm	Jdmrsnvhby	

'0883(-		

	
1-4-0	 Ed`stqdr	Trdc	enq	Bnmrnm`msr	

Sgd	enkknvhmf	ed`stqdr	g`ud	addm	trdc	sn	cdrbqhad	sgd	bnmrnm`msr	

ne	Midæl	hm	`	chrshmbs	l`mmdq-	

Bnmrnm`ms`k9	 Sgd	 ed`stqd	 bnmrnm`ms`k	 g`r	 addm	 trdc	 sn	 bk`rrhex	 `kk	

rntmcr	 sg`s	 `qd	 oqnctbdc	 vhsg	 `	 cq`rshb	 rsqhbstqd	 hm	 sgd	 rtoq`k`qxmfd`k	

b`uhsx-	 Rntmcr	 hm	 sghr	 bk`rr	 g`ud	 addm	 cdrbqhadc	 `r	 Zbnmrnm`ms`k\	 `mc	

sgnrd	 dwbktcdc	 `r	 Z,bnmrnm`ms`k\-	 Sghr	 ld`mr	 sg`s	 `kk	 Midæl	 bnmrnm`msr	

`qd	Z*bnmr\	`mc	`kk	unvdkr	`mc	fkhcdr	`qd	Z,bnmr\-	
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Rxkk`ahb9	 Sghr	 ed`stqd	 hr	 trdc	 sn	 cdrbqhad	 rntmcr	 sg`s	 etmbshnm	 `r	 sgd	

mtbkdtr	nq	od`j	ne	`	rxkk`akd-		Vgdm	m`r`kr	rs`mc	`r	sgd	mtbkdtr	nq	od`j	

ne	 rxkk`akdr+	 sgdx	 `qd	 qdedqqdc	 sn	 `r	 rxkk`ahb	 m`r`kr-	 Hm	 Midæl+	 rxkk`ahb	

m`r`kr	`mc	unvdkr+	`qd	Z*rxkk\	vgdqd`r	nsgdq	bnmrnm`msr	`qd	Z,rxkk\-	

Rnmnq`ms9	Sghr	 ed`stqd	 hr	 trdc	 sn	cdrbqhad	 rntmcr+	vghbg	g`ud	nmkx	 sgd	

cdfqdd	 ne	 rsqhbstqd	 sg`s	 cndr	 mns	 chrqtos	 `hqeknv	 dmntfg	 sn	 ad	 `akd	 sn	

hmghahs	 unhbhmf-	 He	 sgd	 bknrtqd	 hr	 dwsqdld	 dmntfg+	 `r	 vhsg	 oknrhudr+	

`eeqhb`sdr	 `mc	 eqhb`shudr+	 sgd	 b`uhsx	 adghmc	 sgd	 bknrtqd	 hm	 sgd	 lntsg	

pthbjkx	ehkkr	vhsg	sgd	`hq	hmunkudc	hm	sgd	oqnctbshnm	ne	sgd	rntmc-	Rnnm	mn	

lnqd	`hq	b`m	o`rr	sgqntfg	sgd	fknsshr	`mc	unhbhmf	b`mmns	ad	l`hms`hmdc-	

Hm	 Midæl+	 khpthcr+	 m`r`kr+	 rdlhunvdkr	 `mc	 unvdkr	 `qd	 Z*rnm\	 vgdqd`r	

narsqtdmsr	`qd	Z,rnm\-	

M`r`k9	Sghr	ed`stqd	cdrbqhadr	rntmcr	oqnctbdc	vhsg	sgd	udktl	knvdqdc	sn	

`kknv	 sgd	 o`rr`fd	 ne	 `hq	 sgqntfg	 sgd	 m`r`k	 b`uhsx-	 @kk	 sgd	 Midæl	 m`r`k	

bnmrnm`msr	`qd	Z*m`r`k\	`mc	`kk	nsgdq	rntmcr	`qd	Z,m`r`k\-	

@msdqhnq9	 Sghr	 ed`stqd	 fqntor	 `kk	 rntmcr	 oqnctbdc	 eqnl	 sgd	 o`k`sn,

`kudnk`q	 qdfhnm	 to	 sn	 sgd	 ahk`ah`kr-	 K`ah`k	 `mc	 `kudnk`q	 bnmrnm`msr	 hm	

Midæl	`qd	cdrbqhadc	`r	Z*`ms\	vghkd	sgd	qdrs	ne	sgd	rntmcr	`qd	Z,`ms\-	

Bnqnm`k9	 Sghr	 ed`stqd	 cdrbqhadr	 rntmcr	 oqnctbdc	 vhsg	 sgd	 ak`cd	 ne	 sgd	

snmftd	 q`hrdc	 eqnl	 hsr	 mdtsq`k	 onrhshnm	 snv`qcr	 sgd	 g`qc	 o`k`sd-	 Hs	 g`r	
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sgdqdenqd	addm	trdc	 sn	chrshmfthrg	`kudnk`q+	 `mc	o`k`s`k	 rntmcr	 hm	Midæl	

sg`s	`qd	Z*bnq\	eqnl	nsgdq	rntmcr	sg`s	`qd	r`hc	sn	ad	Z,bnq\-	

Bnmshmt`ms9	Rntmcr	sg`s	cn	mns	g`ud	`	bknrtqd	hm	sgd	nq`k	b`uhsx	rteehbhdms	

sn	 rsno	 `hqeknv	 sgqntfg	 hs	 `qd	 cdrbqhadc	 `r	 bnmshmt`ms-	 Midæl	 eqhb`shudr	

`mc	khpthcr	`qd	Z*bnms\	vghkd	oknrhudr+	`eeqhb`sdr	`mc	m`r`kr	`qd	Z,bnms\-	

Rsqhcdms9	@	bnmrhcdq`akd	`lntms	ne	mnhrd	hr	hmunkudc	hm	sgd	`qshbtk`shnm	ne	

rnld	 eqhb`shudr	 `mc	 `eeqhb`sdr-	 K`ahncdms`k+	 `kudnk`q+	 `kudno`k`s`k	 `mc	

tutk`q	eqhb`shudr	`mc	`eeqhb`sdr	hm	fdmdq`k	`qd	Z*rsqh\	vghkd	sgd	qdrs	ne	sgd	

rntmcr	`qd	Z,rsqh\-	Hs	g`r	addm	trdc	sn	chrshmfthrg	`eeqhb`sdr	eqnl	rsnor	hm	

Midæl-	

K`sdq`k9	Rntmcr	sg`s	`qd	Z*k`s\	`qd	l`cd	vhsg	`hq	o`rrhmf	nudq	sgd	rhcdr	

ne	 sgd	 snmftd-	Sghr	 hr	 sgd	 b`rd	 hm	Midæl	 enq	 Zk\-	 Hs	 rgntkc	ad	ldmshnmdc	

sg`s	 sghr	 ed`stqd	 hr	 fdmdq`kkx	 qdkdu`ms	 nmkx	 enq	 chrshmfthrghmf	 `lnmf	

khpthcr-	Sgtr	q,khjd	rntmcr	`qd	sgd	hlonqs`ms	Z,k`s\	rdfldmsr-	

Bnmrsqhbsdc	 fknsshr9	 Sghr	 ed`stqd	 chrshmfthrgdr	 rntmcr	 oqnctbdc	 vhsg	 `	

bnmrsqhbshnm	`s	sgd	kdudk	ne	sgd	fknsshr	eqnl	sgnrd	oqnctbdc	vhsgnts	rtbg	`	

bnmrsqhbshnm-	Sgd	fknss`k	rsno	hm	Midæl	hr	cdrbqhadc	`r	Z*bnmrsqh\	`mc	`kk	

nsgdq	rntmcr	`r	Z,bnmrsqh\-	

Cdk`xdc	Qdkd`rd9	Ctqhmf	sgd	oqnctbshnm	ne	rnld	rntmcr+	sgd	qdkd`rd	ne	`	

sns`k	 bnmrsqhbshnm	 hr	 rknvdc	 rn	 sg`s	 `	 eqhb`shud	 hr	 enqldc	 `esdq	 sgd	 rsno	
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onqshnm-	 Sghr	 ed`stqd	 g`r	 addm	 trdc	 sn	 chrshmfthrg	 `eeqhb`sdr	 eqnl	

eqhb`shudr	hm	Midæl-	

Unhbd9	Sghr	ed`stqd	g`r	addm	trdc	sn	chrshmfthrg	rntmcr	oqnctbdc	vhsg	`	

uhaq`shnm	ne	sgd	unb`k	enkcr	eqnl	sgnrd	oqnctbdc	vhsgnts	rtbg	`	uhaq`shnm-	

@kk	unvdkr+	`mc	unhbdc	bnmrnm`msr	`qd	sgdqdenqd	Z*uc\	vghkd	sgd	qdrs	ne	

sgd	bnmrnm`msr	`qd	Z,uc\-	

	
1-4-1			Ed`stqdr	Trdc	enq	Unvdkr	

Rxkk`ahb9	@r	r`hc	`anud+	sghr	ed`stqd	cdrbqhadr	rntmcr	sg`s	b`m	etmbshnm	`r	

sgd	od`j	ne	`	rxkk`akd-	Rtbg	rntmcr	 hm	Midæl	 hmbktcd	`kk	 sgd	unvdkr	`mc	

sgd	 rxkk`ahb	 m`r`kr-	 Sgdrd	 `qd	 r`hc	 sn	 ad	 Z*rxkk\	 vghkd	 sgd	 qdrs	 ne	 sgd	

rntmcr	`qd		Z,rxkk\-	

Ghfg9	Sghr	 ed`stqd	g`r	 addm	trdc	 sn	cheedqdmsh`sd	 rntmcr	oqnctbdc	vhsg	

sgd	 ancx	 ne	 sgd	 snmftd	 q`hrdc	 adxnmc	 sgd	 mdtsq`k	 onrhshnm	 eqnl	 sgnrd	

oqnctbdc	vhsgnts	rtbg	`	q`hrhmf-	Sgd	ghfg	unvdkr	`qd	r`hc	sn	ad	Z*ghfg\	

vgdqd`r	sgd	qdrs	ne	sgd	rntmcr	`qd	Z,ghfg\-	

A`bj9	 Sghr	 ed`stqd	 g`r	 addm	 trdc	 sn	 cdrbqhad	 `kk	 rntmcr	 `qshbtk`sdc	 ax	

qdsq`bshmf	 sgd	 snmftd	ancx	 eqnl	 sgd	 qdedqdmbd	onhms-	 	Sgdrd	 hmbktcd	 sgd	

bdmsq`k	 `mc	 a`bj	 unvdkr	 sg`s	 `qd	 bnmrhcdqdc	 Z*a`bj\	 vghkd	 sgd	 eqnms	

unvdkr	`qd	Z,a`bj\-	
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Qntmc9	 Midæl	 rntmcr	 l`cd	 vhsg	 sgd	 khor	 qntmcdc	 `mc.nq	 oqnsqtcdc	 `qd	

Z*qntmc\	 vgdqd`r	 sgnrd	 oqnctbdc	 vhsg	 sgd	 khor	 hm	 `	 mdtsq`k	 nq	 roqd`c	

onrhshnm	`qd	Z,qntmc\-	

@SQ9	 Sghr	 ed`stqd	 g`r	 addm	 trdc	 sn	 cdrbqhad	 unvdkr	 sg`s	 `qd	 l`cd	 ax	

otrghmf	 enqv`qc	 sgd	 snmftd	 qnns+	 dwo`mchmf	 sgd	 qdrnm`shmf	 bg`ladq	 ne	

sgd	og`qxmw	`mc	onrrhakx	otrghmf	sgd	snmftd	ancx	tov`qc-	Rtbg	unvdkr	

`qd	r`hc	sn	ad	Z*@SQ\	vgdqd`r	sgd	nsgdqr	`qd	Z,@SQ\-	

	 Enq	lnqd	nm	ed`stqdr	rdd	Jdmrsnvhby	'0883(	`mc	Atqptdrs	'0887(-	
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1-4-2	 Bnmrnm`ms	Ed`stqd	L`sqhw	

	 rxkk	 bnmr	 `ms	 bnq	 m`r	 bnms	 rnm	 rsqh	 k`s	 bnmrsqh	 Cdk-qdk	 unhbd	

o	 ,	 *	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	

a	 ,	 *	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 *	

s	 ,	 *	 *	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	

c	 ,	 *	 *	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 *	

j	 ,	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	

f	 ,	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 *	

&	 ,	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 *	 ,	 ,	

jo	 ,	 *	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	

fa	 ,	 *	 *	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 ,	 *	

l	 ,	 *	 *	 ,	 *	 ,	 *	 ,	 ,	 ,	 ,	 *	

m	 ,	 *	 *	 *	 *	 ,	 *	 ,	 ,	 ,	 ,	 *	

�	 ,	 *	 ,	 *	 *	 ,	 *	 ,	 ,	 ,	 ,	 *	

œ	 ,	 *	 ,	 ,	 *	 ,	 *	 ,	 ,	 ,	 ,	 *	

M¶	 *	 ,	 ê	 ê	 *	 ,	 *	 ,	 ,	 ,	 ,	 *	

e	 ,	 *	 *	 ,	 ,	 *	 ,	 *	 ,	 ,	 ,	 ,	

u	 ,	 *	 *	 ,	 ,	 *	 ,	 *	 ,	 ,	 ,	 *	

r	 ,	 *	 *	 *	 ,	 *	 ,	 *	 ,	 ,	 ,	 ,	

�	 ,	 *	 ,	 *	 ,	 *	 ,	 *	 ,	 ,	 ,	 ,	

g	 ,	 *	 ,	 ,	 ,	 *	 ,	 *	 ,	 ,	 ,	 ,	
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sr	 ,	 *	 *	 *	 ,	 ,	 ,	 *	 ,	 ,	 *	 ,	

cy	 ,	 *	 *	 *	 ,	 ,	 ,	 *	 ,	 ,	 *	 *	

s�	 ,	 *	 ,	 *	 ,	 ,	 ,	 *	 ,	 ,	 *	 ,	

c�	 ,	 *	 ,	 *	 ,	 ,	 ,	 *	 ,	 ,	 *	 *	

k	 ,	 *	 *	 *	 ,	 ,	 *	 ,	 *	 ,	 ,	 *	

q	 ,	 	*	 *	 *	 ,	 ,	 *	 ,	 ,	 ,	 ,	 *	

v	 ,	 ,	 *	 ,	 ,	 *	 *	 ,	 ,	 ,	 ,	 *	

i	 ,	 ,	 ,	 *	 ,	 *	 *	 ,	 ,	 ,	 ,	 *	

S`akd	069	Bnmrnm`ms	Ed`stqd	L`sqhw	

1-4-3	 Unvdk	Ed`stqd	L`sqhw	

	 rxkk`ahb	 ghfg	 a`bj	 qntmc	 @SQ	

h	 *	 *	 ,	 ,	 *	

H	 *	 *	 ,	 ,	 ,	

d	 *	 ,	 ,	 ,	 *	

ø	 *	 ,	 ,	 ,	 ,	

fl	 *	 ,	 ,	 *	 ,	

`	 *	 ,	 *	 ,	 ,	

—	 *	 ,	 *	 *	 ,	

n	 *	 ,	 *	 *	 *	

T	 *	 *	 *	 *	 ,	

t	 *	 *	 *	 *	 *	
S`akd	079	Unvdk	Ed`stqd	L`sqhw	
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1-5				Ognmnknfhb`k	Oqnbdrrdr	

1-5-0	 Bnmrnm`msr	

Sgd	ognmnknfhb`k	oqnbdrrdr	 sg`s	Midæl	bnmrnm`ms	ognmdldr	tmcdqfn	

`qd	chrbtrrdc	hm	sghr	o`qs-	

	
1-5-0-0			M`r`k	@rrhlhk`shnm	

Hm	`m	`rrhlhk`shnm	oqnbdrr+	`	rntmc	hr	lnchehdc	hm	nqcdq	sn	l`jd	hs	

lnqd	rhlhk`q	sn	rnld	nsgdq	rntmc	hm	hsr	mdhfgantqgnnc	'J`s`la`	0878(-	

Sghr	 nesdm	 qdrtksr	 hm	 `	 rlnnsgdq+	 lnqd	 deenqskdrr+	 lnqd	 dbnmnlhb`k	

sq`mrhshnm	eqnl	nmd	rntmc	sn	`mnsgdq-	Nmd	sxod	ne	`rrhlhk`shnm	hr	sg`s	hm	

vghbg	`	bnmrnm`ms	s`jdr	to	sgd	ed`stqdr	ne	`mnsgdq	bnmrnm`ms-	Hs	hr	udqx	

bnllnm	 hm	 k`mft`fdr	 sn	 ehmc	 `	 m`r`k	 adhmf	 gnlnqf`mhb	 vhsg	 sgd	

enkknvhmf	bnmrnm`ms-	Sghr	hr	_nmd	ne	sgd	lnrs	bnllnm	oqnbdrrdr	entmc	hm	

sgd	 k`mft`fdr	 ne	 sgd	 vnqkc&	 'Atqptdrs	 08879	 3(-	 Sgd	 m`r`kr	 hm	 Midæl	

`rrhlhk`sd	sn	sgd	ok`bd	ne	`qshbtk`shnm	ne	sgd	bnmrnm`ms	sgdx	oqdbdcd-	Sgd	

m`r`k	hr	bknrd	dmntfg	sn	sgd	rsno	enq	`rrhlhk`shnm	sn	nbbtq-	Sghr	enkknvr	

sgd	knb`khsx	oqhmbhokd	'@qbg`mfdkh	`mc	Otkkdxak`mj	0883(	sg`s	cdodmcr	nm	

ansg	 `	 shdq,hmsdqm`k	 mnshnm	 ne	 _`ci`bdmbx&	 `mc	 `	 bqnrr,shdq	 mnshnm	 ne	

_oqdbdcdmbd&-	 Sgd	 dw`lokdr	 sg`s	 enkknv	 cdlnmrsq`sd	 gnv	 m`r`k	

`rrhlhk`shnm	nbbtqr-	
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37(	 l–oÚm	 	 	 _chrbhokd&	

	 l–o`æg`æ	 	 _o`qkntq&	

	 l–an»	 	 	 _`ql&	

	 l–aø»	 	 	 _gntrd&	

	 m∆rt∆&	 	 	 _dkdog`ms&	

	 m∆r`∆	 	 	 _gtmfdq&	

	 m∆cy`∆	 	 	 _hmsdrshmd&	

	 kd∆,m∆c`æl`»	 	 _sn�ronhk&	

	 œ∆jtæqtæ		 	 _atssnbj&	

	 œ∆j`∆m`∆		 	 _snvm&	

	 œ∆fÕ q	 	 	 _s`ann&	

	 œ∆jt∆k	 	 	 _enqbd&�

�
Sgdrd	 c`s`	 cdlnmrsq`sd	 sg`s	 sgd	 m`r`k	 s`jdr	 sgd	 ok`bd	 ne	

`qshbtk`shnm	 ne	 sgd	 bnmrnm`ms	 hs	 oqdbdcdr-	 Sgd	 enkknvhmf	 qtkd	 b`m	 ad	

enqltk`sdc	sn	b`ostqd	sghr	oqnbdrr-	

	
38(						O,qtkd	49	M`r`k	@rrhlhk`shnm		

	 	 	 	 ê`ms	

	 	 								êbnq	

																															n		

	

	 	 			M						B	
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Sgd	 enkknvhmf	 cdqhu`shnm	 hkktrsq`sdr	 sgd	 `ookhb`shnm	 ne	 m`r`k	

`rrhlhk`shnm-	

4/(	 	 	 	 l–o`æg`æ	 	l–aø»	 	 m∆r`∆	 	 œ∆jtæqtæ		

TQ.		M,o`g`	 M,aø	 	 M,r`	 	 M,jtqt	.	

�
M`r`k�@rrhlhk`shnm	 l,o`g`	 l,aø	 	 m,r`	 	 œ,jtqt	

�
Snmd�qtkdr� � � l–,o`æg`æ	 	l–,aø»		 m∆,r`∆	 	 œ∆,jtæqtæ	

	 	 	 OQ	Z		l–o`æg`æ			 l–aø»	 	 m∆r`∆	 	 œ∆jtæqtæ		\	

	 Sgdqd	hr	mn	`ssdlos	sn	`bbntms	enq	snmd	hm	sghr	rdbshnm-	Sghr	vhkk	ad	

cnmd	hm	sgd	rtardptdms	bg`osdqr	mns`akx	bg`osdq	3	`mc	4-	

	
1-5-0-1	 Cdunhbhmf	

Sgd	dmuhqnmldms	hm	vghbg	`	bnmrnm`ms	vhkk	nbbtq	nesdm	hmektdmbdr	

sgd	adg`uhntq	ne	sgd	fknsshr	ctqhmf	hsr	oqnctbshnm-	Sgd	`qshbtk`snqx	deenqs	

hr	 mns	 nmkx	 bnmchshnmdc	 ax	 sgd	 nqf`mr	 ne	 oqnctbshnm	 ats	 `krn	 ax	 sgd	

ognmdshb	 oqnctbs	 hsrdke-	 @m	 hmsdq`bshnm	 adsvddm	 unhbdc	 `mc	 unhbdkdrr	

bnmrnm`msr	hr	bnllnm	`bqnrr	k`mft`fdr	'be-	Jdmrsnvhby	`mc	Jhrrdadqsg	

08689	35(-	Hm	Midæl+	sgd	unhbdc	ahk`ah`k	`mc	`kudnk`q	rsnor	`ksdqm`sd	vhsg	

sgdhq	unhbdkdrr	bntmsdqo`qsr-	Bnmrhcdq	sgd	`ksdqm`shnmr	rgnvm	hm	sgd	c`s`	

hm	'40(-	
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40(	 Rhmftk`qr	 	 	 Oktq`kr	 	 	 Fknrr	

	 cÕ◊anæ	 	 		 	 ld∆m∆,sÕ◊anæ	 	 		 �_rsqd`l&	 	

	 c—∆&—∆	 	 	 	 ld∆m∆,s—∆&—∆�� � � _qnnl&	 	

	 at∆ln∆		 	 	 ld∆l–,ot∆ln∆	 	 	 �_eqths&	 	

	 aÚqÚ   	 ld∆l–,oÚqÚ �� � _b`o&	 	 	

	 aÚg—æ   	 ld∆l–,oÚg—æ�� � � _rd`s&		

	
Sgd	rhmftk`q	enqlr	ne	sgd	mntmr	nbbtq	vhsg	sgd	unhbdc	rsnor	vghkd	

sgd	 oktq`k	 enqlr	 nbbtq	 vhsg	 sgd	 unhbdkdrr	 rsnor-	 Sghr	 chrsqhatshnm	 hr+	

gnvdudq+	 sgd	 qdudqrd	 ne	 sgd	 vhcdroqd`c	oqnbdrr	 `eedbshmf	MB+	 vghbg	 hr	

onrs,m`r`k	unhbhmf+	rtll`qhrdc	hm	Gxl`m	'1//29	4/(-	Hm	nqcdq	sn	`bbntms	

enq	 sghr	`ksdqm`shnm	hs	b`m	ad	`rrtldc	sg`s	 sgd	unhbdkdrr	rsnor	bg`mfd	sn	

sgdhq	 unhbdc	 bntmsdqo`qsr	 vgdm	 sgdx	 nbbtq	 hm	 vnqc,hmhsh`k	 onrhshnm-	

Gnvdudq+	fhudm	sg`s	`	sxohb`k	dmuhqnmldms	enq	unhbhmf	sn	nbbtq	vntkc	ad	

adsvddm	svn	unvdkr+	sghr	bntmsdqhmsthshud	`ksdqm`shnm	b`m	ad	qdk`sdc	sn	`	

ghrsnqhb`k	 oqnbdrr	 hmunkuhmf	 mnv	 knrs	 unvdkr+	 vghbg	 b`trdc	 sgd	 bg`mfd	

`mc	 kdes	 sgd	 unhbdc	 rsnor	 `s	 vnqc,hmhsh`k	 onrhshnm-	 Rnld	 mdhfgantqhmf	

k`mft`fdr	 oqnuhcd	 duhcdmbd	 sg`s	 rddlr	 sn	 rtoonqs	 sghr	 bk`hl-	 Bnmrhcdq	

sgd	dw`lokdr	hm	sgd	enkknvhmf	s`akd-	
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L ∆̀j æ̀̀ 	 Lon∆lonæ	 AÕ jdækdæ	 Midæl	 Fknrr	

at∆l æ̀		

Õ ,at∆l æ̀	

	at»l	

Õ ,at»l	

at∆ln∆	

l–,ot∆ln∆	

at∆ln∆	

ld∆l–,ot∆ln∆	

_eqths&�

_eqthsr&�

st∆mÕ◊	

Õ ,st∆mÕ◊	

Õ ,st∆m	

aÕ ,st∆m	

c—æ&—æ	

l«∆,s—æ&—æ	

c—æ&—æ	

ld∆m∆,s—æ&—æ	

_qnnl&�

_qnnlr&�

S`akd	089	Unhbhmf	hm	rnld	Ynmd	@7/	K`mft`fdr	

	
Sghr	 s`akd	cdlnmrsq`sdr	sg`s	 hm	rnld	ne	 sgdrd	k`mft`fdr	sgd	rsnor	

nbbtq	 hm	 adsvddm	 unvdkr-	 Adhmf	 `	 sxohb`k	 dmuhqnmldms	 enq	 unhbhmf	 hs	

sgdqdenqd	nbbtqqdc	hm	Midæl+	`r	cdrbqhadc	`anud-	Sgd	unvdkr	vdqd	cdkdsdc	

k`sdq	hm	`	rdo`q`sd	oqnbdrr+	kd`uhmf	sgd	rsno	hm	hmhsh`k	onrhshnm-	

Sghr	 dwok`m`shnm	 hr	 oqnakdl`shb	 enq	 rnld	 qd`rnmr-	 Sgd	 ehqrs	

oqnakdl	hr	sg`s	ne	g`uhmf	sn	`bbntms	enq	`	rxmbgqnmhb	e`bs	trhmf	ghrsnqhb`k	

duhcdmbd-	 Sghr	 kd`cr	 nmd	 sn	 l`jd	 bk`hlr	 sg`s	 `qd	 mns	 `oo`qdms	 dmntfg-	

Enq	 dw`lokd+	 hm	 nqcdq	 sn	 g`ud	 sgd	 dmuhqnmldms	 enq	 unhbhmf	 sn	 nbbtq	 `	

unvdk	 g`r	 sn	 ad	 hmrdqsdc	 `mc	 `esdq	 unhbhmf	 g`r	 nbbtqqdc	 sgd	 unvdk	 hr	

cdkdsdc-	Sgd	rdbnmc	qd`rnm	hr	sg`s	ghrsnqhb`kkx	sgdrd	rsnor	vdqd	unhbdc	`r	

hm	 `	 vnqc	 khjd	 rsqd`l	 rgnvm	 hm	 Oqnsn,A`mst	 sn	 nbbtq	 vhsg	 Zc\+	 `mc	 `	

rxmbgqnmhb	dwok`m`shnm	rgntkc	sgdqdenqd	ad	`akd	sn	qdekdbs	sghr-			

@mnsgdq	`rrtloshnm	vntkc	sgdm	ad	sn	r`x	sg`s	sgd	unhbdc	rsnor	`qd	

cdunhbdc	 vgdm	 sgdx	 nbbtq	 `esdq	 sgd	 m`r`kr-	 Sghr	 bk`hl+	 vghbg	 hr	 mns	
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ognmdshb`kkx	ok`trhakd+		hr	d`rhkx	chrb`qcdc	ax	c`s`	sg`s	rgnv	sg`s	ansg	sgd	

unhbdc	`mc	unhbdkdrr	rsnor	b`m	nbbtq	`esdq	`	m`r`k-	Bnmrhcdq	sgd	enkknvhmf	

dw`lokdr-	

41(	 l–oÚm		 	 _chrbhokd&	

	 l–aø»	 	 	 _gntrd&�

	 m∆s`æl`∆		 	 _odoodq&	

	 kd∆,m∆c`æl`»	 	 _sn�ronhk&	

	 œ∆j`∆m`∆		 	 _snvm&	

	 œ∆fÕ q	 	 	 _s`ann&�
	
	 Rhmbd	ansg	ne	sgdl	nbbtq	`esdq	sgd	m`r`kr	hs	b`mmns	ad	sgd	b`rd	sg`s	

cdunhbhmf	s`jdr	ok`bd	vgdm	sgd	unhbdc	rsnor	`qd	oqdbdcdc	ax	`	m`r`k-		

@mnsgdq	 onrrhahkhsx	 rtffdrsdc	 ax	 Mfdrrhln	 Lts`j`	 'odqrnm`k	

bnlltmhb`shnm(	 hr	 sn	 bnmrhcdq	 sg`s	 ld∆M,	 hr	 `bbdmsdc-	 Hs	 rgntkc	 ad	

ldmshnmdc	 sg`s	`bbdms	 hr	`rrnbh`sdc	vhsg	ghfg	 snmd	`mc.nq	unhbdkdrrmdrr	

hm	k`mft`fdr	vhsg	`	qdrhct`k	`bbdmst`k	rxrsdl-	Rhmbd	ld∆M,	hr	`bbdmsdc+	hs	

sgdqdenqd	b`trdr	sgd	unhbdc	rsnor	sg`s	enkknv	hs	sn	adbnld	unhbdkdrr-	Sgd	

oqnakdl	vhsg	sghr	`ksdqm`shud	hr	sg`s	oqdehwdr	`qd	mns	trt`kkx	`bbdmsdc-	@r	

cdlnmrsq`sdc	 hm	 rdbshnm	 2-0-2+	 ld∆M,	 hr	 `	 bk`rr	 5	 oqdehw	 sg`s	 l`qjr	 sgd	

oktq`k	ne	bk`rr	8	mntmr	`mc	rn	khjd	nsgdq	mntm	oqdehwdr	hm	Midæl	hs	b`mmns	

ad	`bbdmsdc-		
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	 Sgd	 enqdfnhmf	chrbtrrhnm	 rtffdrsr	 sg`s	 sgd	 `ksdqm`shnmr	 b`mmns	 ad	

bkd`qkx	 dwok`hmdc	 `r	 dhsgdq	 unhbhmf	 nq	 cdunhbhmf-	 @	 lnqd	 ok`trhakd	

`ksdqm`shud	 vntkc	 ad	 sn	 sqd`s	 sgd	 vnqcr	 hmcdodmcdmskx	 ax	 rdsshmf	 to	

rdo`q`sd	tmcdqkxhmf	 enqlr	 enq	 sgdl-	Sgd	unhbdc	rsnor	vntkc	ad	onrhsdc	

tmcdqkxhmfkx	 enq	 sgd	 rhmftk`qr	 vghkd	 sgd	 unhbdkdrr	 rsnor	 `qd	 onrhsdc	 enq	

sgd	oktq`kr-	 	

Enq	 `m	tmcdqrs`mchmf	ne	gnv	 sghr	vnqjr+	 enkknv	 sgd	cdqhu`shnm	 hm	

'42(-	

	
42(	 	 cÕ◊anæ	 	 	ld∆m∆,sÕ◊anæ		 	 at∆ln∆		 ld∆l–,ot∆ln∆	

			 		TQ.	chan	 	 	ldM,shan	 	 atln		 ldM,otln.	

�
M`r`k�@rr-		 	^^	 	 	ldm,shan	 	 		^^	 	 ldl,otln	

�
Snmd�qtkdr���cÕ◊anæ	 	 	ld∆m∆,sÕ◊anæ		 	 at∆ln∆		 ld∆l–,ot∆ln∆	

				OQZcÕ◊anæ	 	 	ld∆m∆,sÕ◊anæ		 	 at∆ln∆		 ld∆l–,ot∆ln∆\	

	
1-5-0-2	 Hqqdftk`q	Oqdehwdr	

Hm	`	mtladq	ne	A`mst	k`mft`fdr	rnld	hqqdftk`q	oqdehwdr	nbbtq-	Hm	

Midæl	sgdx	nbbtq	hm	bk`rr	4-		Sghr	hr	rgnvm	hm	sgd	c`s`	sg`s	enkknv-	
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43(	 rhmftk`q	 	 Oktq`k		 	 Fknrr		

	 c�,i—»	 	 	 l,i—»	 �� � _m`ld&	 	

	 cy,—æq`∆	 	 l«∆,k—æq`∆�� � _ehqdvnnc&		 	

	 c�,Õ◊mn∆	 	 l,oÕ◊mn∆�� � _ehmfdq&	 	

�
Hs	rgntkc	ad	ldmshnmdc	sg`s	 sgdrd	hqqdftk`q	oqdehwdr	nbbtq	hm	lnrs	

ne	sgd	k`mft`fdr	hm	sgd	L`j``,Midl	fqnto+	`r	rgnvm	hm	sgd	s`akd	adknv-	

	
L ∆̀j æ̀̀ 	 AÕ jdækdæ	 Lon∆lonæ	 Midæl	 Fknrr	

cy,Õ◊m«∆	

l,Õ◊m«∆	

c,Õ◊mn∆	

l,Õ◊mn∆	

cÕ◊k	

Õ ,cÕ◊k	

c�,i—»	

l,i—»	

_m`ld&�

_m`ldr&�

msr ∆̀f ∆̀	

Õ 	,msr ∆̀f ∆̀	

kdæ	

aÕ ,kdæ	

cynæq æ̀	

Õ ,cynæq æ̀	

cy,—æq ∆̀	

l«∆,k—æq ∆̀	

_ehqdvnnc&�

_ehqdvnncr&�

�,Õ m«æ	

l,oÕ m«æ	

i,Õ m—æ	

	
l,oÕ m—æ	

c�tæ	

Õ ,c�tæ	

c�,Õ◊mn∆	

l,oÕ◊mn∆	

_ehmfdq&�

_ehmfdqr&�

S`akd	1/9	Hqqdftk`q	Oqdehwdr	hm	rnld	Ynmd	@7/	K`mft`fdr	

	
Sgdrd	 hqqdftk`q	 oqdehwdr	 b`m	 ad	 `bbntmsdc	 enq+	 hm	 Midæl+	 ax	 sgd	

hmcdodmcdmskx	 lnshu`sdc	 qtkd	 ne	 o`k`s`khy`shnm	 enqltk`sdc	 `anud-	 Sgd	

`ksdqm`shnmr	hm	sgd	qnnsr	b`m	ad	dwok`hmdc	ax	`rrtlhmf	sg`s	Zk\	`mc	Zo\	`qd	
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cdkdsdc	vgdm	sgd	mntmr	nbbtq	hm	sgd	rhmftk`q	enql+	`r	sgd	enkknvhmf	qtkdr	

rgnv9		

	

44(	 O,qtkd	59	k,cdkdshnm	

	 	 	 	 																	*`ms	 	
	 	 	 																										*bnq		 							 	
	 	 Z*k`s\  →	 Z÷\													*rsqh					^^	 	
	 	 	 	 															,cdk-	qdk-	
	 	 	 	 	 								*uc	
	 	 	 	 																
	 Sghr	 qtkd	 r`xr	 sg`s	 sgd	 k`sdq`k	 hr	 cdkdsdc	 vgdm	 hs	 nbbtqr	 `esdq	 sgd	

unhbdc	`kudnk`q	`eeqhb`sd-	

	
45(	 O,qtkd	69	o,cdkdshnm	

										*`ms		 	 			*bnq	
	 		,bnq					        						*rsqh				
	 		,bnms				→ Z	÷\	 		,cdk-	qdk-			^^	
	 		,rnm		 	 		*uc		
	 		,uc	
	 	

	 Sghr	 qtkd	 rs`sdr	 sg`s	 sgd	unhbdkdrr	ahk`ah`k	 rsno	 hr	cdkdsdc	vgdm	 hs	

nbbtqr	`esdq	sgd	unhbdc	`kudnk`q	`eeqhb`sd-	Sgd	c`s`	hm	'43(	b`m	sgdqdenqd	

ad	cdqhudc	`r	enkknvr-	
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57) 	 cy,—æq`∆	 l«∆,k—æq`∆�� c�,Õ◊mn∆	 l,oÕ◊mn∆�� 	 	

	 		TQ.		cy,k—q`		 l«,k—q`	 cy,oÕmn		 l,oÕmn�.	

�
k,cdkdshnm	 	cy,—q`	

�
o,cdkdshnm	 	 	 	 	 cy,Õmn	

�

o`k`s`khy`shnm	 	 	 	 c�,Õmn	

�

Snmd�qtkdr			cy,—æq`∆	 l«∆,k—æq`∆�� c�,Õ◊mn∆	 l,oÕ◊mn∆	

	 			OQZ		cy,—æq`∆	 l«∆,k—æq`∆�� c�,Õ◊mn∆	 l,oÕ◊mn∆\	

	
1-5-1	 Unvdkr	

Hm	sghr	o`qs+	sgd	ognmnknfhb`k	oqnbdrrdr	sg`s	unvdk	ognmdldr	tmcdqfn	

`qd	chrbtrrdc-	

	
1-5-1-0					Cdunb`khy`shnm	

Fdmdq`kkx+	 hm	 k`mft`fdr+	 hm	 `s	 kd`rs	 rnld	 dmuhqnmldmsr+	 sgd	

bnmrnm`msr	 `mc	 sgd	 unvdkr	 hmsdq`bs-	 Hm	 bdqs`hm	 b`rdr+	 sgd	 unvdkr	 `qd	

hmektdmbdc	ax	 sgd	bnmrnm`msr-	 Hm	rnld	nsgdqr+	unvdkr	b`m	 hmektdmbd	 sgd	

adg`uhntq	ne	nsgdq	unvdkr-	Vgdm	unvdkr	bg`mfd	sn	fkhcdr+	sgdx	`qd	r`hc	

sn	 g`ud	 cdunb`khydc-	 Sghr	 hr	 `	 bnllnm	 ogdmnldmnm	 hm	 B`ldqnnmh`m	

A`mst	k`mft`fdr	'be-	Mfv`	0885+	@jtlat	0888+	Jdmlnfmd	1///+	dsb-(-	
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Sgd	ghfg	unvdkr	ne	`	rdptdmbd	ne	svn	unvdkr	'trt`kkx	U0	hm	Midæl(	nesdm	

cdunb`khyd-	Sgd	a`bj	'*qntmc(	unvdkr	trt`kkx	 k`ah`khyd	vghkd	 sgd	eqnms	

',a`bj(	unvdkr	o`k`s`khyd-	Hs	rddlr	sg`s	cdunb`khy`shnm	nbbtqr	hm	nqcdq	sn	

l`hms`hm	 sgd	 b`mnmhb`k	 BU	 rsqtbstqd	 ne	 sghr	 k`mft`fd	 sg`s	 `kknvr	

B'F(U'B(	mns	B'U(U'B(-	Bnmrhcdq	sgd	enkknvhmf	c`s`-	

	
47`(	 jv—∆m	 					 	 _rjhm&�� 		

	 jvtæm						 	 _s`hk&� � 		

	 lv`»m						 	 _bghkc&� � 		

	 l–ovd»						 	 _cnf&	

a(	 liøæm							 	 _lnqmhmf&	

	 ad∆,aiøæg			 	 _`kk&	

	 oin»	 					 	 _rgdc�'m(&	

	 kd∆,aid∆m			 	 _sn�qdetrd&�

	
Sgd	e`bs	sg`s	rnld	unvdkr	nbbtq	vhsg	bnmsntq	snmdr	vgdqd`r	nsgdqr	

nbbtq	vhsg	 kdudk	 snmdr	l`jdr	 hs	onrrhakd	 sn	 hmsdqoqds	 sgd	fkhcdr	`r	adhmf	

cdqhudc	eqnl	unvdkr-	Rhmbd	 sgd	bnmsntq	 snmdr	nbbtq	nmkx	hm	 sgd	uhbhmhsx	

ne	unvdkr	oqdbdcdc	ax	sgd	fkhcdr+	hs	hr	knfhb`k	sn	bnmrhcdq	sgdrd	fkhcdr	`r	

tmcdqkxhmf	unvdkr	vgnrd	snmdr	cnbj	nm	unvdkr	`esdq	cdunb`khy`shnm-	Sghr	

b`m	ad	rddm	hm	sgd	enkknvhmf	c`s`-	
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48`(	 jv—∆m	 				.jt∆—∆m.	 	 _rjhm&�� 		

	 jvtæm					.jtætæm.	 	 _s`hk&� � 		

	 lv`»m					.ltæ̀ ∆m.		 	 _bghkc&� � 		

	 l–ovd»					.l–otæd∆.	 	 _cnf&�

	

a(	 liøæm						.lÕ◊øæm.	 	 _lnqmhmf&	

	 ad∆,aiøæg		.ad∆,aÕ◊øær.	 	 _`kk&	

	 oin»	 				.oÕ◊n∆.	 	 _rgdc�'m(&	

	 kd∆,aid∆m		.kd∆,aÕ d∆m.	 	 _sn�qdetrd&	

	
Sgd	enkknvhmf	qtkd	cdrbqhadr	sgd	oqnbdrr	ne	cdunb`khy`shnm9	

	
5/(	 O,qtkd	79	Cdunb`khy`shnm	'onrskdwhb`k(	

	*rxkk		 	 	 			*rxkk	
		 	,bnmr							→					Z,rxkk\				^^				,bnmr		

	*ghfg	

	
Sghr	qtkd	r`xr	sg`s	ghfg	unvdkr	`qd	cdunb`khydc	vgdmdudq	sgdx	`qd	

hlldch`sdkx	 enkknvdc	 ax	 nsgdq	 unvdkr+	 `r	 rgnvm	 hm	 sgd	 enkknvhmf	

cdqhu`shnm-	
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50(	 	 	 jv—∆m			 lv`»m		 liøæm			 oin»	

	 	 			TQ.	jt—m		 lt`m		 lhøm	 	 ohn	.	

�
Cdunb`khy`shnm������jv—m										lv`m										liøm	 	 oin		
	 	
 
Tone rules          jv—∆m										lv`»m		 liøæm			 oin»	 	

	
	 	 			OQ	Z	jv—∆m	 lv`»m		 liøæm			 oin»\	

	

1-5-1-1				Unvdk	Dkhrhnm	

Unvdk	 dkhrhnm	 nq	 cdkdshnm	 ne	 `	 unvdk	 nbbtqr	 vgdm	 `	 vnqc	 sg`s	

adfhmr	vhsg	`	unvdk	hr	`ccdc	`esdq	`mnsgdq	vnqc	sg`s	dmcr	vhsg	`	unvdk-	

Sghr	 nesdm	 bqd`sdr	 `	 rdptdmbd	 ne	 svn	 unvdkr	 vghbg	 hr	 mns	 odqlhrrhakd	

`bqnrr	`	vnqc	antmc`qx-	 Hs	g`r	addm	entmc	 sg`s	vgdm	 svn	unvdkr	bnld	

snfdsgdq	 hm	 gh`str	 hm	 Midæl+	 sgdx	 oqnctbd	 rtbg	 `	 rdptdmbd-	 Hm	 nqcdq	 sn	

`unhc	hs+	nmd	ne	sgd	unvdkr	hr	cdkdsdc-	Bnmrhcdq	sgd	c`s`	sg`s	enkknv-	

	
51(	 md∆				jtæl`æ				 	.md∆	"	Õ ,jtæl`æ.	 	 	_vhsg�vd`ksg&		
 vhsg	vd`ksg	

	 lÕ ,rÕ◊lr`æ			 	 	.lÕ 	"	Õ ,rÕ◊lr`æ.	 	 _sgntfgsr&	 	
	 b3,sgntfgs	

md∆	jtæqf`æ			 	 	.md∆	"	Õ ,jtæqf`æ.	 	 _vhsg�hkk,ktbj&	 	
	 vhsg	hkk,ktbj	
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	 Hm	 sgdrd	 c`s`	 sgd	 oqdehw	 unvdk	 Zh\	 ne	 bk`rr	 00	 hr	 cdkdsdc-	 Hs	 hr	

bnmrhcdqdc	sg`s	sghr	g`oodmr	adb`trd	hs	nbbtqr	`esdq	`mnsgdq	unvdk-	Sghr	

ld`mr	 sg`s	 adb`trd	 `	 rdptdmbd	 ne	 svn	 unvdkr	 `bqnrr	 vnqcr	 hr	 mns	

odqlhrrhakd	 sgd	 rdbnmc	 ne	 sgdrd	 unvdkr	 hr	 cdkdsdc-	 Sgd	 enkknvhmf	

ognmnknfhb`k	qtkd	b`m	ad	enqltk`sdc	sn	b`ostqd	sghr	cdkdshnm	oqnbdrr-	

	
52(	 O,qtkd	89	Unvdk	Dkhrhnm	'onrskdwhb`k(	

	*rxkk						→	 Z÷\	 	*rxkk							 	
		,bnmr	 	 		,bnmr	

	

Sghr	qtkd	r`xr	sg`s	`	unvdk	hr	cdkdsdc	vgdm	hs	nbbtqr	`esdq	`mnsgdq	

unvdk	hm	sgd	uhbhmhsx	ne	`	vnqc	antmc`qx-	Sgd	vnqc	antmc`qx	hr	bqtbh`k	

hm	 sghr	 qtkd	 adb`trd	 hm	 sghr	 dmuhqnmldms+	 hs	 hr	 sgd	 rdbnmc	 unvdk	 sg`s	 hr	

cdkdsdc	`r	noonrdc	 sn	 sgd	ehqrs	 hm	 sgd	uhbhmhsx	ne	`	lnqogdld	antmc`qx-	

Bnmrhcdq	 sgd	 enkknvhmf	 rds	 ne	 c`s`	 sg`s	 hkktrsq`sdr	 unvdk	 dkhrhnm	 hm	 sgd	

bnmsdws	ne	`	lnqogdld	antmc`qx-	

	
53(	 �`¿			aÕŸ				r`»9			 	.�ø∆*`æ*aÕŸ	"r`æ9	∆.	 	 _'r(gd�rd`qbgdc&	
	 2r-O1	ORS	rd`qbg-EK	

f`¿				a`∆					c�id»a	 .fÙ*`æ*a`∆	"c�Õ◊da	∆.	 _xnt�chc�mns�b`kk&	
1r-O1	MDF	b`kk-EK	 	

�d∆							a`∆&kn∆		 .�ø∆*d∆	"a`∆&kn∆		∆.	 	 _kds�ghl�cntakd&	
2r-GNQ	cntakd-EK	
	

	 	

"^	
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Unvdk	cdkdshnm	`krn	nbbtqr	hm	sgdrd	c`s`-	Vnqsg	mnshbhmf	sgntfg	hr	

sgd	 e`bs	 sg`s	 hm	 sgdrd	 c`s`+	 hs	 hr	 U0	 sg`s	 hr	 cdkdsdc	 q`sgdq	 sg`m	 U1+	 `r	

cdlnmrsq`sdc	 `anud-	 @	 rhlhk`q	 oqnbdrr	 nbbtqr	 hm	 mdhfgantqhmf	 L`j``	

vgdm	 sgd	 rtaidbs	 l`qjdq	 hr	 enkknvdc	 ax	 `	 unvdk,hmhsh`k	 sdmrd	 l`qjdq	

'Gd`sg	 1//29	 226(-	 Hs	 hr	 oqna`akx	 sgd	 b`rd	 sg`s	 hm	 sgdrd	 ognmnknfhb`k	

vnqcr	sgd	oqnmntmr	`qd	bkhshbr-	Rhlhk`qkx	`	rdptdmbd	ne	svn	unvdkr	hr	mns	

`bbdosdc	 `bqnrr	 `	 lnqogdld	 antmc`qx	 hm	 Midæl-	 Sn	 `bbntms	 enq	 sghr	

cdkdshnm	sgdqdenqd	hs	g`r	addm	`rrtldc	sg`s	`bqnrr	lnqogdld	antmc`qhdr+	

hs	 hr	 U0	 sg`s	 hr	 cdkdsdc	 `r	 noonrdc	 sn	 sgd	 cdkdshnm	 ne	 U1	 `bqnrr	 vnqc	

antmc`qhdr-	Sgd	qtkd	sg`s	enkknvr	hkktrsq`sdr	gnv	sghr	oqnbdrr	vnqjr-	

	
54(	 O,qtkd	0/9	Unvdk	Dkhrhnm	1	'kdwhb`k(	

		*rxkk				→	 Z÷\				*		*rxkk	 	
		,bnmr	 	 				,bnmr	

	
@bbnqchmf	 sn	 sghr	 qtkd+	 hm	 `	 rdptdmbd	 ne	 svn	 unvdkr	 `bqnrr	

lnqogdld	 antmc`qx	 sgd	 ehqrs	 hr	 cdkdsdc-	 Sgd	 enkknvhmf	 cdqhu`shnm	

hkktrsq`sdr	gnv	sgdrd	qtkdr	vnqj-		

	
55(	 	 	 lÕ ,rÕ◊lr`æ			 	 F`¿				a`∆					c�id»a	

	 	 TQ.	lÕ	"	Õ,rÕlr`	 	 gU	*`*a`	"c�Õda	.	

�

Unvdk�Dkhrhnm�1� � ����																f	*	`	*a`	"	c�hda	
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�
�
Unvdk�Dkhrhnm� lÕ	"	rÕlr`	 	
	
�

Cdunb`khy`shnm�������������������� � f`*a`	"c�ida	
	
	
Snmd�qtkdr�	 	 lÕ ,rÕ◊lr`æ			 	 F`¿				a`∆					c�id»a			
�

	 	 OQZ		lÕ ,rÕ◊lr`æ			 	 F`¿				a`∆					c�id»a		\	

	
	
1-5-1-2				Unvdk	Ed`stqd	Roqd`c	

@r	hr	 sgd	b`rd	 hm	rnld	k`mft`fdr+	`	unvdk	l`x	roqd`c	hm	`	fhudm	

dmuhqnmldms	 sn	 bnmudx	 `	 bdqs`hm	 ld`mhmf-	 Hm	 Midæl+	 sgd	 qnns	 unvdk	

roqd`cr	 nmsn	 `	 ed`stqdkdrr	 unvdk	 hm	 `s	 kd`rs	 svn	 bnmsdwsr-	 Roqd`chmf	

nbbtqr	he	sgd	ed`stqdkdrr	unvdk	hr	sgd	enbtr	l`qjdq	nq	he	hs	hr	`	l`qjdq	ne	

sgd	hlodq`shud	'enq	`	etkkdq	chrbtrrhnm	ne	sgd	ognmnknfx	ne	sgd	hlodq`shud+	

rdd	rdbshnm	4-3(-	Sgd	enkknvhmf	c`s`	cdlnmrsq`sd	unvdk	roqd`c	hm	sgd	svn	

bnmsdwsr-	

	
56`(	 rvn»&			næ	 	 _khy`qc&	
	 khy`qc	ENB	
	
	 l–ovd»			dæ	 	 _cnf&	
	 cnf						ENB	
	
	 ot∆l`∆			`æ	 	 _fds�to&	
	 fds	to	ENB	
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	 sfl“&fl“	 	 	 _ohbj�'HLO(&	

	 oøæ&øæ	 	 	 _udqhex�'HLO(&	

a(	 ad∆,sÕ◊q							Õ◊	 	 _`mhl`k&	
b1,`mhl`k	ENB	
	
œ∆∆jt∆k			Õ◊	 	 _enqbd&	
enqbd		ENB	
	
m∆rÙl		Õ◊	 	 _gtms&	
gtms			ENB	
	

	 s�Õ &Õ◊				 	 _khud�'HLO(&	

Sgd	c`s`	hm	'`(	b`m	ad	`bbntmsdc	enq	hm	`m	tmbnlokhb`sdc	l`mmdq-	

Sgd	 qnns	 unvdk	 roqd`cr	 hsr	 ed`stqdr	 nmsn	 sgd	 U,rkns	 sg`s	 enkknvr	 hs	 `r	

rgnvm	hm	'57(-	

	
57(	 O,qtkd	009	Unvdk	Ed`stqd	Roqd`c	

	 	 U	 U\	

	
	 								ZE\	

	
@bbnqchmf	 sn	 sghr	 qtkd+	 `	 unvdk	 roqd`cr	 hsr	 ed`stqdr	 nmsn	 sgd	

ed`stqdkdrr	unvdk	sg`s	nbbtqr	vnqc,ehm`kkx-	

	 Sgd	 c`s`	 hm	 'a(	 mddc	 etqsgdq	 dwok`m`shnm-	 Vgdqd`r	 d`bg	 mnm,ghfg	

unvdk	hm	'`(	roqd`cr+	roqd`chmf	eqnl	sgd	ghfg	unvdkr	hm	'a(	bnmrhrsdmskx	

xhdkcr	 sgd	 eqnms,ghfg	 unvdk	 Zh\-	 Nmd	 bntkc	 ad	 sdlosdc	 sn	 sghmj	 sg`s	 sgd	
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enbtr	l`qjdq	nq	sgd	l`qjdq	ne	sgd	hlodq`shud	hr	tmcdqkxhmfkx	.h.	`mc	sg`s	

hs	 rtqe`bdr	 `r	 Zh\	 `esdq	 ghfg	 unvdkr	 ats	 `rrhlhk`sdr	 sn	 sgd	 ognmdshb	

pt`khshdr	ne	d`bg	mnm,ghfg	unvdk	vgdm	hs	nbbtqr	`esdq	sgdl-	Gnvdudq+	hs	

hr	rsq`hfgsenqv`qc	sn	`rrtld	sg`s	sgd	tmcdqkxhmf	unvdk	ne	sgdrd	l`qjdqr	

hr	`	ed`stqdkdrr	unvdk	`mc	sg`s	 hs	cdqhudr	hsr	ed`stqdr	sgqntfg	roqd`chmf-	

Vgdm	 roqd`chmf	 nqhfhm`sdr	 eqnl	 `	 ghfg	 unvdk+	 hs	 hr	 enkknvdc	 ax	 sgd	

`rrhfmldms	ne	`mnsgdq	'cde`tks(	ed`stqd	Z,a`bj\+	`r	rs`sdc	hm	sgd	enkknvhmf	

qtkd-	

58(	 O,qtkd	019	Z,a`bj\	@rrhfmldms	

	 	 U\	

	
	 						Z*gh\		Z,aj\	

	
Sghr	qtkd	`rrhfmr	sgd	ed`stqd	Z,aj\	sn	`	vnqc,ehm`k	Z*gh\	unvdk-	

Hm	 `cchshnm	 sn	 sgd	 oqduhntrkx	 onrstk`sdc	 qtkdr	 ne	 rnmnqhy`shnm+	

fknss`khy`shnm+	 o`k`s`khy`shnm+	 m`r`k	 `rrhlhk`shnm+	 `mc	 cdunb`khr`shnm+	

unvdk	ed`stqd	roqd`c+	`mc	Z,a`bj\	`rrhfmldms	b`m	ad	trdc	sn	`bbntms	enq	

sgdrd	c`s`-	Bnmrhcdq	sgd	enkknvhmf	cdqhu`shnm9	
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6/(	 	 							ad∆,sÕ◊qÕ◊	 	 s�Õ &Õ◊				 fv`∆&`æ		 oøæ&øæ    œ∆∆jt∆kÕ◊ 

  TQ/ ad,sÕc*	U	 srÕj*U	 ft`j*U				oøj*U		Mjtk*U.	

�
M`r`k�@rr-	 	 ^^^	 	 		^^^				 		^^^	 											^^^	 			œjtk*U	

�
Rnmnqhy`shnm							ad,shq*U� � � � � � �����^^^�

�

O`k`s`khy`shnm� ^^^� � �s�Õj*U� �^^^� � ^^^� �����^^^�

�

Fknss`khy`shnm� ^^^� � 	s�Õ&*U	 ft`&*U	 oø&*U				^^^	

�
Cdunb`khr`shnm� ^^^^� � ��^^^� � fv`j*U� �^^^� �����^^^�
�
� ��

U�E�Roqd`c� �� ad,shq*h� �s�h&*h				 fv`&*`	 oø&*ø			œjtk*h	
`mc�Z,aj\�@rrhfm-�

Snmd�qtkdr		 	 ad∆,sÕ◊qÕ◊											s�Õ &Õ◊			 fv`∆&`æ		 oøæ&øæ								œ∆∆jt∆kÕ◊�

	 	 		OQ	Zad∆,sÕ◊qÕ◊											s�Õ &Õ◊			 fv`∆&`æ		 oøæ&øæ								œ∆∆jt∆kÕ◊	\	

	
1-6	 Bnmbktrhnm	

Sghr	 bg`osdq	 g`r	 enbtrdc	 nm	 sgd	 ognmdshb	 bg`q`bsdqhy`shnm	 `mc	

ognmnknfhb`k	 qdoqdrdms`shnm	 ne	 Midæl	 rntmcr-	 @esdq	 oqdrdmshmf	 sgd	

bnmsq`rshud	ognmdldr+	sgd	ed`stqdr	trdc	hm	sghr	vnqj	snfdsgdq	vhsg	sgdhq	

cdehmhmf	 ed`stqd	 l`sqhbdr	 g`ud	 addm	 oqnuhcdc-	 Sgd	 bg`osdq	 dmcr	 to	
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chrbtrrhmf	 sgd	ognmnknfhb`k	oqnbdrrdr	 sg`s	 sgd	ognmdldr	tmcdqfn-	Vhsg	

sgd	`qq`x	ne	qtkdr	trdc	sn	`bbntms	enq	sgd	`ksdqm`shnmr+	sgd	ptdrshnm	ne	qtkd	

nqcdqhmf	 m`stq`kkx	 `qhrdr-	 Gnvdudq+	 duhcdmbd	 eqnl	 sgd	 ognmnknfhb`k	

oqnbdrrdr	 oqdrdmsdc	 `anud	 rgnv	 sg`s	 Rnmnqhy`shnm+	 O`k`s`khy`shnm+	

Udk`qhy`shnm+	 Fknss`khy`shnm+	 M`r`k	 `rrhlhk`shnm+� `mc	 Unvdk	 Ed`stqd	

roqd`c	 sg`s	 `ookx	 `s	 sgd	 qnns	 `mc.nq	 rsdl	 `qd	 Kdudk	 0	 qtkdr	 rhmbd	 sgdx	

`ookx	oqhnq	sn	sgd	`eehw`shnm	ne	kdudk	svn	enql`shudr-	Unvdk	dkhrhnm	1+	k,

cdkdshnm+	 `mc	 o,cdkdshnm	 vghbg	 qdpthqd	 hmenql`shnm	 eqnl	 oqdehw`shnm	 enq	

sgdhq	`ookhb`shnm+	`qd	Kdudk	1	qtkdr	rhmbd	sgd	oqdrsdl	l`sdqh`k	hr	`ccdc	`s	

kdudk	svn-		Ehm`kkx	Unvdk	dkhrhnm	`mc	Cdunb`khy`shnm	`qd	bnmrhcdqdc	sn	ad	

onrskdwhb`k	nq	ogq`r`k	 qtkdr	adb`trd	 sgdx	`ookx	`bqnrr	vnqc	antmc`qhdr-	

Sghr	nqcdqhmf	b`m	ad	adssdq	tmcdqrsnnc	ax	sq`bhmf	sgd	cdudknoldms	ne	Zmd∆	

jtæl`æ\+	enq	dw`lokd+	sgqntfg	sgd	o`sgr	hmchb`sdc	ax	sgd	`qqnvr	hm	'60(-	Hs	

hr	 bnlonrdc	 ne	 sgd	 qnns	 Zjtæl`æ\+	 vghbg	 o`rrdr	 sgqntfg	 sgd	 kdwhb`k	

ognmnknfhb`k	qtkdr	ne	Kdudk	0-	Sgd	nmkx	qdkdu`ms	qtkd	sg`s	`ookhdr	sn	khmj	

sgd	snmdr	sn	sgd	snmd,ad`qhmf	tmhsr	hr	sgd	T@B-	Sgdm	sgd	bk`rr	oqdehw	ZÕ ,\	

hr	`eehwdc	sn	xhdkc	ZÕ ,jtæl`æ\-	Sghr	enql	hr	rtalhssdc	sn	Kdudk	1	vgdqd	sgd	

T@B	`knmd	`ookhdr-	Ehm`kkx+		Zmd∆\	hr	`ccdc	sn	enql	Zmd∆	Õ ,jtæl`æ\+	vghbg	hr	

sgdm	rtalhssdc	sn	sgd	onrskdwhb`k	bnlonmdms	vgdqd	Unvdk	dkhrhnm	`ookhdr	

sn	bqd`sd	sgd	rtqe`bd	enql	Zmd∆	jtæl`æ\-	
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60(	 	 	 	 	 	 					Tmcdqhudc	kdwhb`k	hsdl	
	 	 	 	 	 	 	
	 	 	 	 	 	
	 	 	 Lnqognknfx			 	 				Ognmnknfx		 	 	
	 	 	 	 	
	 	 	 	 	
	 	 	 Lnqognknfx		 	 				Ognmnknfx	 	
	 	 	 	 	 	 	
	 	 	 	 	
	 	 	 			Rxms`w	 	 	 				Onrskdwhb`k	 	
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														 	 	 				�
 

	

	

 
 
 
 
 
 
 
 

	

BG@OSDQ	2	

 
 
 

LNQOGN,RXMS@W	
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2-/	 Hmsqnctbshnm	

Sghr	 bg`osdq	 oqnuhcdr	 `m	nudquhdv	ne	 sgd	lnqognknfx	`mc	rxms`w	

ne	 Midæl-	 Sgd	 lnqognknfhb`k	 oqnodqshdr	 ne	 sgd	 mntmr	 `mc	 udqar	 `qd	

oqdrdmsdc	gdqd-	Sgd	a`rhb	bnmrshstdms	nqcdq	hr	`krn	rgnvm-	Midæl	chrok`xr	

lnrs	 ne	 sgd	 lnqogn,rxms`bshb	 oqnodqshdr	 sg`s	 cdehmd	 `	 sxohb`k	 A`mst	

k`mft`fd-	Hs	g`r	`	mntm	bk`rr	rxrsdl	`r	vdkk	`r	bnmbnqc	lnqogdldr+	`mc	

`	qhbg	udqa`k	lnqognknfx	sg`s	bnlahmdr	rdudq`k	udqa	lnc`khshdr-	

	
2-0	 Mntm	Lnqognknfx	

Mntmr	 `qd	 oqnsnsxohb`kkx	 vnqcr	 sg`s	 dmbncd	 bnmbqdsd+	 shld,rs`akd	

dmshshdr	'Anxc	08869	51(-	Sgdx	l`x	ad	l`qjdc	enq	oktq`khsx+	`mc	b`m	s`jd	

onrrdrrhnm	l`qjhmfr+	cdlnmrsq`shudr	`mc	u`qhntr	lnchehdqr-	

	
2-0-0			Lnqognknfhb`k	Rsqtbstqd	ne	Mntmr	

@bbnqchmf	sn	Jhrrdadqsg	`mc	Nccdm	'1//29	5/(	ÈMnlhm`kr	hm	A`mst	

g`ud	sgd	rsqtbstqd	'oqd,oqdehw*(	bk`rr,oqdehw*rsdl-Í	

@	 sxohb`k	 Midæl	 mntm	 bnmrhrsr	 ne	 `	 oqdehw	 enkknvdc	 ax	 `	 rsdl-	

Gnvdudq+	`	bdqs`hm	mtladq	ne	mntmr+	drodbh`kkx	 hm	entq	ne	 sgd	sdm	mntm	

bk`rrdr+	nbbtq	vhsg	`	ydqn	oqdehw-	 	 Hm	bk`rr	nmd+	rnld	mntmr	nbbtq	vhsg	

oqdehwdr	vghkd	nsgdqr	cn	mns-	

Sgd	 mnlhm`k	 rsqtbstqd	 `rrtldc	 hm	 sghr	 vnqj	 b`m	 ad	 oqdrdmsdc+	
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enkknvhmf	Jdmlnfmd	'1///9	22(+	`r	adknv-	

61(	 	 	 ME	

	 					

					M-BK-	 	 		RSDL	

	 	

	 'Mntm	Bk`rr	Oqdehw(		Qnns	

	
Sghr	 rsqtbstqd	 hmchb`sdr	 sg`s	 `	 Midæl	 mnlhm`k	 enql	 bnmrhrsr	 ne	 `m	

nakhf`snqx	qnns	sg`s	hr	oqdbdcdc	ax	`m	nudqs	oqdehw	nq	ax	`	ydqn	oqdehw-				

Sgd	mntm	bk`rr	oqdehw	l`x	ad	dhsgdq	`	unvdk	nq	`	bnmrnm`ms,unvdk	

rdptdmbd-	Hs	bntkc	`krn	ad	`	rhmfkd	bnmrnm`ms-	Sgd	mntm	qnnsr	`qd	dhsgdq	

lnmnrxkk`ahb	 nq	 chrxkk`ahb-	 Sgd	 enkknvhmf	 dw`lokdr	 hkktrsq`sd	 sgd	

lnqognknfhb`k	rsqtbstqd	ne	sgd	Midæl	mntm-	

	
62(		 	oqdehw,rsdl							 											 oqdehw,rsdl	
	
												l,t∆qtæl	 _l`m&																				a,t∆qtæl	 	 _ldm&	
	 		BK0,l`m	 	 	 									BK1,l`m	

 

	 		÷,mt∆l	 _lntsg&	 									lÕ ,mt∆l 	 _lntsgr&	
	 		BK2,lntsg	 	 									BK3,lntsg	
	
	
				 		kd∆,an∆	 _enns&		 									ld∆,an∆		 	 _edds&	
	 		BK4,enns	 	 	 									BK5,enns	
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		c,Ù	 	 _mnrd&	 	 l,Ù	 	 	 _mnrdr&	
	 		BK4,mnrd	 	 	 	 BK5,mnrd	
		
	
	 		÷,s�Í l		 _bqx&	 	 									aÕ ,s�Í l				 	 _bqhdr&	
	 		BK6,bqx	 	 	 									BK7,bqx	

 

Hm	 sgdrd	 enqlr+	 Zl,\+	 Za,\+	 ZlÕ ,\+	 Zkd∆,\+	 Zld∆,\+	 ZaÕ ,\+	 Zc,\+	`mc	Zl,\	

`qd	 `kk	 mnlhm`k	 oqdehwdr	 fqntodc	 hmsn	 rhmftk`q	 `mc	 oktq`k	 bk`rrdr-	 D`bg	

oqdehw	 adknmfr	 sn	 `	 rodbhehb	 bk`rr	 cdodmchmf	 nm	 hsr	 rg`od	 `mc	 sgd	

chrshmbshnm	hm	mtladq	hs	fhudr	sn	sgd	mntm	sn	vghbg	hs	adknmfr-	Sgtr	Zl,\	

ne	 	 Zl,t∆qtæl\	 _l`m&	 hr	 rhmftk`q	 bk`rr	 nmd	 'BK0(	vgdqd`r	 Zl,\	 ne	 Zl,Ù\	

_mnrdr&	 hr	 oktq`k	 bk`rr	 rhw	 'BK5(-	 Ansg	 rhmftk`q	 `mc	 oktq`k	 mnlhm`k	

l`qjdqr	`qd	entmc	hm	s`akd	11	'o`fd	82(-	

	
2-0-1	 Lnqognknfhb`k	Rsqtbstqd	ne	Cdqhudc	Mntmr	

Sgd	cdqhudc	mntmr	`qd	b`kkdc	cdqhudc	adb`trd	 sgdx	trt`kkx	cdqhud	

eqnl	 udqar	 nq	 nsgdq	 mntmr-	 Sgd	 o`ssdqm	 ne	 oqnctbshuhsx	 hm	 Midæl	

cdudqa`shudr	 hr	 eqnl	udqa`k	 sn	mnlhm`k-	Sghr	 o`ssdqm	 hr	 hm	 khmd	vhsg	 sgd	

bk`hl	sg`s	ÈHm	Oqnsn,A`mst+	oqnctbshuhsx	ltrs	g`ud	addm	eqnl	mnlhm`k	sn	

udqa`k+	`ksgntfg	hm	sgd	oqdrdms	c`x	k`mft`fdr+	sgd	chqdbshnm	`ood`qr	sn	ad	

sgd	qdudqrdÍ	'Lddtrrdm	08569	80(-	
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Sgd	cdqhudc	mntmr	hm	Midæl	g`ud	sgd	enkknvhmf	rsqtbstqd-	

63(	 	 	 	 								C-M-	

	 	 	 								

						'oew(					qnns					'rew(	

	
Sghr	 rsqtbstqd	 rtffdrsr	 sg`s	 sgdqd	 hr	 `m	 nakhf`snqx	 qnns	 sg`s	 s`jdr	

dhsgdq	`	oqdehw	nq	`	rteehw-	Sgd	oqdehw	hr	`kv`xr	`	m`r`k	`mc	sgd	rteehw	sgd	

k`sdq`k-	Sgdrd	`eehwdr	nbbtq	hm	ltst`kkx	dwbktrhud	dmuhqnmldmsr	rtbg	sg`s	

nmkx	 nmd	 ne	 sgd	 svn	 nbbtqr	 hm	 `	 fhudm	 bnmsdws-	 .,k.	 nbbtqr	 vhsg	

lnmnrxkk`ahb	 nodm	 qnnsr	 vgdqd`r	 .M¶,.	 nbbtqr	 dkrdvgdqd+	 `r	 sgdrd	

dw`lokdr	hmchb`sd-	

	
64`(	 Udqa	Qnns	 	 	 	 Cdqhudc	Mntm	
	
	 ,ct∆kt∆	 	 _rlnjd&� � m∆,ct∆kt∆ _rlnjdq&	
	 	
	 ,anæl`æ	 _rdkk&� � � l–,anæl ∆̀	 _rdkkdq&	
	
	 ,f—ælknæ	 _rvddo&� � œ∆,f—ælkn∆	 _rvddodq&	
	
	 ,jn∆&	 	 _v`mcdq&� � œ∆,jn∆&	 	 _v`mcdqdq&	
	
	
a(	 s�øæ,	 	 _khd&� � � s�øæ,k	 	 _kh`q&	
	
	 ,røæ	 	 _vnqj&� � røæ,k	 	 _vnqjdq&	
�
	 ,kdæ	 	 _ok`x&�� � kdæ,k	 	 _ok`xdq&	
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Sgd	 dw`lokdr	 hm	 '`(	 rgnv	 sg`s	 sgd	 cdqhudc	 mntm	 hr	 l`qjdc	 ax	 `	

m`r`k-	Sgdx	`krn	rgnv	sg`s	sghr	m`r`k	hr	gnlnqf`mhb	`mc	rxkk`ahb-	Hm	'a(+	

hmrsd`c	 ne	 sgd	 gnlnqf`mhb	 m`r`k	 nbbtqqhmf+	 hs	 hr	 sgd	 k`sdq`k	 Z,k\	 sg`s	 hr	

rteehwdc	 sn	 sgd	 udqa	 rsdl	 sn	 enql	 sgd	 cdqhudc	 mntm-	 Sghr	 k`sdq`k	 rteehw	

nbbtqr	 nmkx	 vgdm	 sgd	 qnns	 hr	 `m	 nodm	 lnmnrxkk`akd-	 Sgd	 nqhfhm	 ne	 Z,k\	

l`x	 ad	 sq`bdc	 sn	 sgd	 udqa`k	 dwsdmrhnmr-	 Hs	 hr	 rhlhk`q	 sn	 sgd	 b`tr`shud	

dwsdmrhnm	sg`s	g`r	sgd	ld`mhmf	ne	_sn	b`trd	rnldancx	sn	cn	rnldsghmf&	

nq	 _sn	 b`trd	 rnldsghmf	 sn	 adbnld	 cheedqdms&-	 Sgdrd	 cdqhudc	 mntmr	 b`m	

sgdqdenqd	ad	r`hc	sn	g`ud	`m	hlokhb`shnm	hm	sgdhq	ld`mhmf	sg`s	sgdqd	hr	`	

otqonrd	sg`s	lnshu`sdr	sgd	`bshnm-	

	
2-0-2	 Mntm	Bk`rr	Rxrsdl	

Rdudq`k	vnqjr	nm	A`mst	k`mft`fdr+	rtbg	`r	Akddj	'0751(+	Ldhmgne	

'0821(+	 Lddtrrdm	 '0856(+	 Onknldæ	 '0856(+	 Ftsgqhd	 '0856(+	 rgnv	 sg`s	

mntmr	`qd	bnmudmhdmskx	fqntodc	hmsn	bk`rrdr-	Bdqs`hm	bk`rrdr	ne	mntmr	`qd	

hmsqhmrhb`kkx	 rhmftk`q	 'enq	 dw`lokd	 0+	 2+	 4+	 6+	 8+	 dsb(	 vghkd	 nsgdqr	 `qd	

oktq`k	'1+	3+	5+	7+	dsb+(-	Gnvdudq+	rnld	bk`rrdr	bnms`hm	ansg	rhmftk`q	`mc	

oktq`k	 mntmr-	 Sgd	 a`rhb	 mntm	 bk`rr	 oqdehwdr	 ne	Oqnsn,A`mst+	 fqntodc	 hm	

fdmcdqr	 h-d-	`bbnqchmf	 sn	 sgd	rhmftk`q.oktq`k	o`hqhmf	ax	Ldhmgne	 '0821(+	

Ftsgqhd	 '0856(+	 Onknldæ	 '0856(+	 s`jdm	 eqnl	 Jdmlnfmd	 '1///9	 24(+	 `qd	

oqdrdmsdc	hm	sgd	s`akd	adknv-		
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Rdl`mshb	chrsqhatshnm	 	 	 									 	 																											Ftsgqhd					Onknldæ											Ldhmgne		

	
,	@tsnmnlntr	hmchuhct`khrdc	adhmfr+	gtl`m	mntmr		 	 	 						lt,.¬`,					ld,.a`,										lt,.u,`,										'0.1(	

,	Mnm,`tsnmnlntr	hmchuhct`khrdc	adhmfr:	`mhlhrshb		

		bnmbdosr+	o`qsr	ne	sgd	ancx+	ok`msr:	m`stq`k	ogdmnldm`	 	 						lt,.lh,				lt,.ld,										lt,.lh,										'2.3(	

,	Nmd	ne	sgd	o`hqr	ne	naidbsr	sg`s	bnld	hm	o`hqr		 			 	 							ch,											cd,																		kh,																		'4(	

,	L`rr	mntmr	hmchb`shmf	`	mnm,hsdlhr`akd	vgnkd:	ok-	bk4-				 	 							l`,									l`,																	l`,																	'5(	

,	Hm`mhl`sd	naidbsr	 	 	 	 	 		 	 																	jh,.ah,						jd,.ad,												jh,.ah,													'6.7(	

,	Naidbsr	nq	adhmfr	cdehmdc	ax	sgdhq	lnrs	bg`q`bsdqhrshb	ed`stqdr			 							�,												md,.ch,.+	md,					mh,.kh,+	mh,							'8.0/(	

,	Hmchuhct`khrdc	naidbsr	mtladqhmf	lnqd	sg`m	svn	 		 																	ct,											cn,																		kt,																	'00(	

,	Chlhmtshudr	 	 	 	 	 	 	 																	j`,												j`,																	st,																	'01(	

,	Chlhmtshudr	 	 	 	 	 	 	 	 							st,	 				sn,	 	 						st,	 							'02(	

,	@arsq`bsr						 	 	 	 	 	 			 																	at,												an,																	ut,																'03(	

,	Hmehmhshudr	 	 	 	 	 	 		 	 																	jt,												jn,																	jt,																'04(	

,	Cdehmhsd	knb`shnm	 	 	 	 	 	 	 																	o`,												o`,																	o`,																	'05(	

,	Hmcdehmhsd	knb`shnm		 	 	 	 	 	 																	jt,												jt,																	jt,																'06(	

,	Knb`shnm	hmrhcd	`	ok`bd	 	 	 	 	 												 							lt,											lt,																lt,															'07(	

	 	 	 	 	 	 	 		 	 																	oh,	 																										oh,																	'08(	

t,	 														'1/(	

h,	 													'10(	
S`akd	109	Oqnsn,A`mst	Mntm	Bk`rr	Oqdehwdr	
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@m	 hkktrsq`shnm	 ne	 sgd	 mntm	 bk`rr	 oqdehwdr	 ne	Midæl	 hr	 oqnuhcdc	 hm	

sgd	s`akd	sg`s	enkknvr-	

	
Bk`rr	 Mntm	 Oqdehw	 Rsdl	 Fknrr	

0	 lt∆l`æ	

o`æq`∆	

l,	

÷,	

,t∆l`æ	

,o`æq`∆	

_vnl`m&�

_oqhdrs&	

1	 at∆l`æ	

ad∆o`æq`∆	

a,	

ad∆,	

,t∆l`æ	

,o`æq`∆	

_vnldm&�

_oqhdrsr&	

2	 m∆cy`∆	 ÷,	 ,m∆cy`∆	 _hmsdrshmd&�

3	 lÕ m∆cy`∆	

lÕ jtæl`æ	

lÕ ,	

lÕ ,	

,m∆cy`∆	

,jtæl`æ	

_hmsdrshmdr&�

_vd`ksg&	

	

4	

kd∆ot∆kt∆	

cÕÃg	

cy—æq`∆	

c�Õ◊mn∆	

kd∆,	

c,	

cy,	

c�,	

,ot∆kt∆	

,ÕÃg	

,—æq`∆	

,Õ◊mn∆	

_r`tbd&�

_dxd&�

_ehqdvnnc&�

_ehmfdq&�

	

5	

	

ld∆ot∆kt∆	

lÕÃg	

ld∆loÕÃq	

ld∆,	

l,	

ld∆l,	

,ot∆kt∆	

,ÕÃg	

,oÕÃq	

_r`tbd&�

_dxdr&�

_bgdrsr&�

6	 mÕ mn∆	 ÷,	 ,mÕ mn∆	 _kntrd&�

7	 aÕ mÕ mn∆	 aÕ ,	 ,mÕ mn∆	 _khbd&�

8	 aÕÃq	 ÷,	 ,aÕÃq	 _bgdrs&�
00	 Õ jtæl`æ	 Õ ,	 ,jtæl`æ	 _vd`ksg&�

S`akd	119	Midæl	Mntm	Bk`rr	Oqdehwdr	
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Rnld	 Oqnsn,A`mst	 rhmfkd	 bk`rrdr	 g`ud	 addm	 chuhcdc	 hmsn	 svn	 nq	

sgqdd	 rtabk`rrdr	 `r	 `	 qdrtks	 ne	 sgd	 ogdmnldmnm	 ne	 bk`rr	 ldqfdq-	 Sgd	

cdsdqlhm`shnm	 ne	 bk`rr	ldladqrgho	cndr	mns	 rnkdkx	cdodmc	nm	 sgd	 mntm	

bk`rr	oqdehwdr	adb`trd	rdudq`k	bk`rrdr	bntkc	g`ud	`	rhlhk`q	oqdehw-	 	Sgd	

o`ssdqm	ne	`fqddldms	hmctbdc	ax	sgd	mntm	nm	sgd	onrrdrrhudr+	`cidbshudr+	

qdk`shudr+	 dsb+	 hr	 udqx	 trdetk	 hm	 cdsdqlhmhmf	 gnv	 mntmr	 `qd	 chrsqhatsdc	

hmsn	bk`rrdr-	

Sgd	 s`akd	 sg`s	 enkknvr	 oqnuhcdr	 bkd`q	 duhcdmbd	 trdc	 sn	 cdsdqlhmd	

sgd	adknmfhmf	ne	mntmr	sn	`	o`qshbtk`q	bk`rr-	@r	r`hc	`anud+	hm	lnrs	A`mst	

@	 k`mft`fdr	 rtbg	 `r	 Midæl+	 mntm	 bk`rrdr	 b`mmns	 ad	 hcdmshehdc	 eqnl	

oqdehwdr	 `knmd-	 Jdmlnfmd	 '1///9	 28(	 hmchb`sdr	 sg`s	 Ènsgdq	 oqnodqshdr	

hmbktcd	 sgd	 rhmftk`q.oktq`k	 o`hqhmf	 'd-f-	 0,1+	 2,3+	 dsb(-	 O`ssdqmr	 ne	

`fqddldms	 hmctbdc	 ax	 sgd	 mntmr	 `qd	 sgd	 lnrs	 hlonqs`ms	 bqhsdqh`	 sg`s	

rgntkc	 fnudqm	 sgd	 mntm	 bk`rr	 chrsqhatshnm-Í	 Hm	 sgd	 s`akd+	 sgdqdenqd+	

bnmbnqc	 l`qjdqr	 ne	 sgd	 mntmr	 `qd	 hmbktcdc	 vhsg	 u`qhntr	 rodbhehdqr	 `mc	

bnlokdldmsr	vgdm	ots	snfdsgdq-	Mnsd	`krn	sg`s	sgd	unvdkr	ne	sgd	u`qhntr	

nudqs	bk`rr,l`qjdq	oqdehwdr	`kk	ad`q	`	knv	snmd	tmcdqkxhmfkx-
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Bk`rr	 Mntm	

Oqdehw	
Onrrd,
rrhud	
'lx(	

Onrrd,
rrhud	
'ghr(	

Onrrd,
rrhud	
'xntq(	

@m`ogn,
qhb	

`cidbshud	

Hmsdqqnf`,
shud	

'vghbg(	

Cdlnmrsq`,
shud	'sghr(	

Qdk`shud	
oqnmntm	

@rrnbh`,
shud	

l`qjdqr	

Rtaidbs	
l`qjdqr	

			0	 l,	
÷,	

v`∆l	 vdæ	 vÕ◊m	 mi—∆	 v`æ9	 mh 	 v`∆9	 	÷	 miøæ	

			1	 ad∆,	 a`»l	 adæ	 aÕ◊m	 a`»	 a`æ9	 aÕ◊mh 	 a`æ9	 adæ	 adæ	

			2	 ÷,	 v`»l	 vdæ	 vÕ◊m	 vÕÃ	 v`æ9	 mh 	 v`æ9	 	æ	 vdæ	

			3	 lÕ ,	 li`»l	 lidæ	 lÕ◊m	 lÕÃ	 li`æ9	 lh◊mh 	 li`æ9	 lÕ◊	 lidæ	

				
			4	
	

kd∆,	
c,	
cy,	
c�,	

	
k`»l	

	
kdæ	

	
kÕ◊m	

	
kÕÃ	

	
k`æ9	

	
kh◊mh 	

	
k`æ9	

	
kdæ	

	
kdæ	

				
			5	

ld∆,	
l,	

ld∆M,	

	
l`»l	

	
ldæ	

	
lÕ◊m	

	
l`»	

	
l`æ9	

	
lh◊mh 	

	
l`æ9	

	
ldæ	

	
ldæ	

			6	 ÷,	 i`»l	 idæ	 iÕ◊m	 iÕÃ	 i`æ9	 mh 	 i`æ9	 	æ	 idæ	

			7	 aÕ ,	 ai`»l	 aidæ	 aiÕ◊m	 aÕÃ	 ai`æ9	 aÕ◊mh 	 ai`æ9	 aÕ◊	 aidæ	

			8	 ÷,	 v`∆l	 midæ	
	

miÕ◊m	 mi—∆	 mi`æ9	 mh 	 mi`∆9	 ÷	 miøæ	

		00	 h ,	 v`»l	 vdæ	 vÕ◊m	 vÕÃ	 v`æ9	 vh◊mh 	 v`æ9	
	

lÕ◊	 vdæ	

S`akd	129	Bnmbnqc	Lnqogdldr	
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Sgd	mntm	bk`rrdr	qdoqdrdmsdc	hm	s`akd	11	b`m	ad	fqntodc	ax	o`hqr	sn	

bnmrshstsd	sgd	fdmcdqr	hm	'65(-	

65(	

0	 1	

2	 	 	 3	

4	 5	

6	 																									7	

8	

00	 	 	

	

2-0-2-0				Fdmcdq	0	.	1	

Lnrs	 ne	 sgd	 mntmr	 hm	 sghr	 fdmcdq	 qdedq	 sn	 gtl`mr-	 Hm	 bk`rr	 nmd	

vghbg	 hr	 sgd	rhmftk`q	bk`rr+	 sgd	mntmr	`qd	oqdehwdc	ax	sgd	ahk`ah`k	m`r`k	

vgdm	sgd	qnns	adfhmr	vhsg	`	unvdk	`mc	`	ydqn	lnqogdld	vgdm	sgd	qnns	

adfhmr	vhsg	`	bnmrnm`ms-	Hm	sgd	oktq`k	bk`rr	'BK1(+	sgd	unvdk	ne	sgd	bk`rr	

l`qjdq	hr	cdkdsdc	vgdm	sgd	qnns	adfhmr	vhsg	`	unvdk	`mc	hsr	snmd	ldqfdr	

vhsg	 sgd	 enkknvhmf	 knv	 snmd	ne	 sgd	unvdk	 sg`s	 b`trdr	 sghr	cdkdshnm-	Rdd	

sgd	enkknvhmf	dw`lokdr9	
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66(	 Bk`rr	0	 	 									Bk`rr	1	 	

l,t∆q	 	 _odqrnm&	 a,t∆q	 	 _odnokd&	

l,t∆qtæl	 _l`m&		 a,t∆qtæl	 _ldm&�

l,t∆l`æ	 _vnl`m&	 a,t∆a`æ		 _vnldm&	

÷,jøæk	 	 _fhqk&	 	 ad∆,jøæk		 _fhqkr&�

÷,r—æœ	 	 _e`sgdq&	 ad∆,r—æœ	 _e`sgdqr&	

÷,jÚ&Ú	 _tmbkd&	 ad∆,jÚ&Ú	 _tmbkdr&�

�
Sgd	enqlr	enq	_fhqkr&	`mc	_e`sgdqr&+	enq	dw`lokd+	rgnv	sg`s	sgd	BK1	

l`qjdq	hr	Zad∆,\-	Sgnrd	enq	_odnokd&	`mc	_ldm&	rgnv	sg`s	sgd	unvdk	ne	sghr	

l`qjdq	 e`hkr	 sn	 rtqe`bd-	 Sgd	 cdkdshnm	 ne	 sghr	 unvdk	 hr	 dwok`hmdc	 ax	 sgd	

hmcdodmcdmskx	lnshu`sdc	qtkd	ne	Unvdk	dkhrhnm	1-�

 @	etqsgdq	nardqu`shnm	 sn	ad	l`cd	 eqnl	 sgdrd	c`s`	 hr	 sg`s	 sgd	 qnns	

bnmrnm`ms	enq	sgd	enql	enq	_vnldm&	`rrhlhk`sdr	sgd	ok`bd	ed`stqdr	ne	sgd	

oqdehw	 bnmrnm`ms-	 Sghr	 gnvdudq	 g`oodmr	 nmkx	 adb`trd	 ansg	 oqdehw	 `mc	

qnns	 bnmrnm`msr	 `qd	 ahk`ah`k-	 Sghr	 `rrhlhk`shnm	 b`m	 ad	 bnmrhcdqdc	 sn	 ad	

ognmdshb`kkx	 lnshu`sdc	 fhudm	 sg`s	 hs	 hr	 d`rhdq	 sn	 qdod`s	 sgd	 r`ld	

`qshbtk`snqx	fdrstqd	enq	sgd	svn	bnmrnm`msr-		
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2-0-2-1				Fdmcdq	2	.	3	

Sgd	mntmr	 hm	 sghr	 fdmcdq	 `qd	lnrskx	 hm`mhl`sd	 sghmfr+	 `r	vdkk	 `r	

sgd	m`ldr	ne	 sqddr	`mc	nsgdq	ok`msr-	Sgdqd	 hr	mdhsgdq	`	 rdfldms`k	mnq	`	

snm`k	lnqogdld	 hm	bk`rr	 sgqdd	 sn	l`qj	 sgd	 rhmftk`q	vgdqd`r	bk`rr	 entq+	

vghbg	hr	l`qjdc	ax	ZlÕ ,\+	bkd`qkx	bnqqdronmcr	sn	sgd	OA	Zlh,\-	Dw`lokdr	

hmbktcd	sgd	enkknvhmf9	

	
67(	 Bk`rr	2	 	 	 Bk`rr	3	

	 ÷,j`∆kn∆ _qnns&		 lÕ ,j`∆kn∆	 _qnnsr&	

	 ÷,ln∆	 	 _rsnl`bg&	 lÕ ,ln∆ _rsnl`bgr&	

	 ÷,j`æm		 _bknsg&	 lÕ ,j`æm	 _bknsgdr&	

	 ÷,l–ad»	 _gntrd&	 lÕ ,l–ad»	 _gntrdr&	

	 ÷,sÚgÚ	 _cheehbtksx&	 lÕ ,sÚgÚ	 _cheehbtkshdr&�

	 ÷,kÛ		 	 _gd`c&	 lÕ ,kÛ 	 _gd`cr&	

�
2-0-2-2				Fdmcdq	4	.	5	

Sghr	fdmcdq+	khjd	hm	lnrs	A`mst	k`mft`fdr+	bnms`hmr	lhrbdkk`mdntr	

naidbsr	 'Lts`j`	 `mc	S`l`mih	1///9	 040(-	Sgd	 rhmftk`q	 bk`rr	 'BK4(	g`r	

svn	qdftk`q	l`qjdqr-	Vgdm	sgd	qnns	adfhmr	vhsg	`	bnmrnm`ms+	 sgd	oqdehw	

nbbtqr	 `r	 	 Zkd∆,\-	 Gnvdudq+	 vgdm	 sgd	 qnns	 adfhmr	 vhsg	 `	 unvdk+	 hs	 hr	

l`qjdc	 ax	 Zc,\-	 Svn	 hqqdftk`q	 oqdehwdr+	 Zcy,\	 `mc	 Zc�,\+	 nbbtq	 hm	 sghr	
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bk`rr	 `r	 rgnvm	 hm	 rdbshnm	 1-5-0-2+	 o`fd	 60-	 Hm	 sgd	 oktq`k	 bk`rr+	 sgqdd	

rdo`q`sd	 enqlr	 nbbtq+	 m`ldkx+	 Zld∆,\	 `mc	 Zl,\	 sg`s	 l`qj	 sgd	 oktq`k	 ne	

bk`rr	 ehud	 mntmr	 `mc	 Zld∆M,\	 sg`s	l`qjr	 sgd	 oktq`k	 ne	 bk`rr	 mhmd	mntmr-	

Rdd	rdbshnm	2-0-2-4	enq	sgd	bk`rr	mhmd	mntmr-	Dw`lokdr	`qd	fhudm	hm	'68(-�

	
68(	 Bk`rr	4	 	 	 bk`rr	5	

	 kd∆,aÍ k		 _aqd`rs&	 ld∆,aÍ k	 _aqd`rsr&	

kd∆,jÕ◊	 	 _dff&	 	 ld∆,jÕ◊		 _dffr&	

	 kd∆,s`∆œkn∆	 _rsnqx&	 ld∆,s`∆œkn∆	 _rsnqhdr&	

	 c,Ù	 	 _mnrd&	 l,Ù		 	 _mnrdr&�

	 c,—∆l	 	 _v`q&		 l,—∆l		 _v`qr&	

	 c,Úæ&Úæ	 	 _m`udk&	 l,Ú&Úæ		 _m`udkr&	 	

	
	 Sgdrd	c`s`	rgnv	sg`s	vgdm	sgd	qnns	adfhmr	vhsg	`	unvdk	sgd	oqdehw	

unvdk	 hr	 cdkdsdc+	 hm	 bnmenqlhsx	 vhsg	 Unvdk	 dkhrhnm	 1-	 Rdbnmckx+	 hm	 sgd	

rhmftk`q	 enqlr	 .k.	 rtqe`bdr	 `r	 Zc\-	 @	 ok`trhakd	 rxmbgqnmhb	 dwok`m`shnm	

vntkc	ad	sn	`rrtld	sg`s	sghr	g`oodmr	adb`trd	sgd	k`sdq`k	hr	enkknvdc	ax	

svn	unvdkr+	`r	sgd	enkknvhmf	qtkd	rgnvr-	
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2/(	 O,qtkd	029	Cdk`sdq`khy`shnm	

	 	 	 	 		 	
	 	 	 										,rnm									 	
	 	 	 	 	,k`s	 							 	
	 	 Z*k`s\	 →	 	,bnm	 						^^ZU*U\	
	 	 	 	 	,rsqh	
	 	 	 	 	*uc	
	 	 	 	 	
	 	 	 	 	

	 Sghr	qtkd	rodbhehdr	sg`s	sgd	k`sdq`k	bg`mfdr	sn	sgd	unhbdc	cdms`k	rsno	

vgdm	hs	hr	enkknvdc	ax	svn	unvdkr-	Sgd	mntmr	hm	bk`rr	ehud	`mc	rhw	b`m	ad	

cdqhudc	`r	enkknvr-	

	
70(	 	 	 kd∆,jÕ◊	 	 c,—∆l	 	 ld∆,jÕ◊		 l,—∆l	

	 	 TQ	.		kd,jÕ	 	 kd,—l		 ld,jÕ		 ld,—l	.	

�
Cdk`sdq`khy`shnm� � � cd,—l�� � � �

�
Unvdk�dkhrhnm�1� � � c,—l� � � � 		l,—l	

		
Snmd�qtkdr		 	 kd∆,jÕ◊	 	 c,—∆l	 	 	ld∆,jÕ◊	 		l,—∆l	

	 	 OQZ		kd∆,jÕ◊	 	 c,—∆l	 	 	ld∆,jÕ◊	 		l,—∆l\	

	
	 Sghr	 cdqhu`shnm	 `krn	 rgnvr	 sg`s	 cdk`sdq`khy`shnm	 nbbtqr	 adenqd	

unvdk	dkhrhnm-	
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2-0-2-3				Fdmcdq	6	.	7	

@tfldms`shudr+	 chlhmtshudr	 `mc	 nsgdq	 lhrbdkk`mdntr	 hsdlr	 `qd	

hmbktcdc	hm	sghr	fdmcdq-	Itrs	khjd	fdmcdq	2.3+	sgdqd	hr	mdhsgdq	`	rdfldms`k	

mnq	 `	 snm`k	 lnqogdld	 l`qjhmf	 sgd	 rhmftk`q	 bk`rr	 'BK6(+	 vgdqd`r	 sgd	

oktq`k	bk`rr	'BK7(	hr	l`qjdc	ax	ZaÕ ,\-	Sghr	dpt`kkx	bnqqdronmcr	sn	sgd	OA	

Zah,\-	Bnmrhcdq	sgd	enkknvhmf	dw`lokdr9	

	
71(	 Bk`rr	6	 	 	 Bk`rr	7	

	 ÷,c�tækt∆	 _rlnjd&	 aÕ ,c�tækt∆	 _rlnjd&	

	 ÷,c�Í gÍ 		 _anmd&	 aÕ ,c�Í gÍ  _anmdr&	

÷,a`∆m		 _dohb&		 aÕ ,a`∆m _dohbr&	

	 ÷,�`»	 	 _bk`v&	 aÕ ,�`»	 	 _bk`vr&	

	 ÷,c`∆k`∆ 	 _ons&	 	 aÕ ,c`∆k`∆	 _onsr&	

	 ÷,œ∆jtæqtæ	 _atssnbj&	 aÕ ,œ∆jtæqtæ	 _atssnbjr&�

	
2-0-2-4				Fdmcdq	8	.	5	

Bk`rr	mhmd	'BK8(	bnms`hmr	`	edv	odqrnm`k	mntmr+	`mhl`k	m`ldr	`r	

vdkk	`r	rnld	hm`mhl`sd	mntmr-	@r	rs`sdc	`anud	BK8+	vghbg	hr	l`qjdc	ax	

`	ydqn	lnqogdld+	enqlr	hsr	oktq`k	hm	bk`rr	rhw-	Hs	rgntkc	ad	mnsdc	sg`s	sgd	
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oktq`k	 l`qjdq+	 .ld∆M,.+	 s`jdr	 `	 rxkk`akd,ehm`k	 m`r`k+	 `mc	 sg`s	 sgd	 qnns,

hmhsh`k	bnmrnm`ms	hr	unhbdkdrr-	Rdd	sgd	enkknvhmf	dw`lokdr9	

	
72(	 Bk`rr	8	 	 	 	 Bk`rr	5	

	 ÷,aut∆&	 _lnqs`q&	 	 ld∆l–,out∆&	 _lnqs`qr&	

÷,cÕ◊anæ	 _rsqd`l&	 	 ld∆m∆,sÕ◊anæ	 _rsqd`lr&	

	 ÷,c—∆&—∆ _qnnl&	 	 ld∆m∆,s—∆&—∆	 _qnnlr&	

	 ÷,aÕÃq	 	 _bgdrs&	 	 ld∆l–,oÕÃq	 _bgdrsr&	

	 ÷,at∆ln∆	 _eqths&		 	 ld∆l–,ot∆ln∆	 _eqths&�

	
Hs	b`m	ad	nardqudc	sg`s	sgd	OA	fdmcdq	8.0/	g`r	bnkk`ordc	hmsn	8.5	hm	

Midæl-	Sghr	fdmcdq	`krn	nbbtqr	hm	mdhfgantqhmf	L`j``	'Gd`sg	1//29	227(	

`mc	 adg`udr	 hm	 `	 rhlhk`q	 l`mmdq-	 Enq	 `m	 `bbntms	 ne	 sgd	 enqlr	 hm	 sghr	

fdmcdq+	rdd	rdbshnm	1-5-0-1+	o`fd	56-		

	
2-0-2-5				Fdmcdq	00	.	3	

Sghr	 fdmcdq	 bnms`hmr	 lnrskx	 `arsq`bs	 mntmr-	 Sgd	 rhmftk`q	 bk`rr	

'BK00(	 hr	l`qjdc	ax	 ZÕ ,\-	 Hs	 s`jdr	 hsr	oktq`k	 hm	 bk`rr	 entq	 sg`s	g`r	addm	

rgnvm	 `anud	 sn	 ad	 l`qjdc	 ax	 ZlÕ ,\-	 Sgd	 enkknvhmf	 dw`lokdr	 `qd	

hkktrsq`shud9	
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73(	 Bk`rr	00	 	 	 Bk`rr	3	

	 Õ ,rÕ◊lr`æ	 _sgntfgs&	 lÕ ,rÕ◊lr`æ	 _sgntfgsr&	

	 Õ ,jtæqf`æ	 _hkk,ktbj&	 lÕ ,jtæqf`æ	 _hkk,ktbj&	

	 Õ ,jtæl`æ	 _vd`ksg&	 lÕ ,jtæl`æ	 _vd`ksg&�

�
	 L`mx	ne	 sgd	bnmbnqch`k	l`qjdqr	 enq	BK2	`mc	BK00	`qd	 sgd	r`ld-	

Nmd	bntkc	 sghmj	sg`s	sgd	svn	`qd	`	rhmfkd	bk`rr+	drodbh`kkx	`r	ansg	enql	

sgdhq	 oktq`k	 hm	 BK3-	 Gnvdudq+	 sgd	 cdlnmrsq`shud	 oqnmntm	 'sghr(	 hr	

cheedqdms	hm	sgd	svn+	rtffdrshmf	sg`s	sgdx	`qd	rdo`q`sd	bk`rrdr-	Sghr	b`m	ad	

rddm	hm	s`akd	12	'o`fd	84(-�

�
2-0-3	 @fqddldms	O`ssdqmr	

@r	 ldmshnmdc	 `anud+	 d`bg	 mntm	 bnmchshnmr	 sgd	 enql	 ne	 sgd	

`fqddldms	`eehwdr	sg`s	nbbtq	vhsg	hs	 hm	`m	tssdq`mbd-	Sgd	enkknvhmf	c`s`	

hkktrsq`sd	rtbg	`m	`fqddldms	nardqudc	adsvddm	mntmr	`mc	sgdhq	bnmbnqch`k	

lnqogdldr	hm	Midæl-	

	
74(	 ÷,jøæk											v`∆l						miøæ						v`æ	 	 _Lx�rhrsdq�hr�gdqd&	
	 BK0,rhrsdq				lx							BNM			gdqd	

	 Ad∆,jøæk									a`»l							adæ						v`æ		 	 _Lx�rhrsdqr�`qd�gdqd&	
	 BK1,rhrsdq				lx							BNM			gdqd	

	 ÷,j`æm		 v`»l						vdæ						v`æ		 	 _Lx�bknsg�hr�gdqd&	
	 BK2,bknsg					lx							BNM			gdqd	
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	 LÕ ,j`æm								li`»l				lidæ				v`æ		 _Lx�bknsgdr�`qd�gdqd&	
	 BK3,bknsg				lx							BNM		gdqd	

	 Kd∆,an∆										k`»l								kdæ										v`æ	 	 _Lx�enns�hr�gdqd&	
	 BK4,enns						lx							BNM						gdqd	

	 Ld∆,an∆										l`»l						ldæ				v`æ		 	 _Lx�edds�`qd�gdqd&	
	 BK5,enns							lx							BNM		gdqd	

	 ÷,œ∆∆jtæqtæ									i`»l					idæ							v`æ		 	 _Lx�atssnbj�hr�gdqd&	
	 BK6,atssnbj			lx					BNM			gdqd	

Ah∆,œ∆∆jtæqtæ							ai`»l				aidæ				v`æ	 	 	 _Lx�atssnbjr�`qd�gdqd&	
	 BK7,atssnbj		lx						BNM		gdqd	

	 ÷,s�vÕ◊srøæm							v`∆l						miøæ					v`æ	 	 _Lx�rs`q�hr�gdqd&	
	 BK8,rs`q										lx							BNM			gdqd	

	 H ,jtæqf`æ										v`»l							vdæ				v`æ	 	 _Lx�hkk,ktbj�hr�gdqd&	
	 BK00,hkk,ktbj		lx								BNM		gdqd	

	
	 Sgdrd	 c`s`	 cdlnmrsq`sd	 sg`s	 ansg	 sgd	 onrrdrrhud	 l`qjdq	 `mc	 sgd	

bnmbnqc	 lnqogdld	 bg`mfd+	 cdodmchmf	 nm	 sgd	 bk`rr	 hm	 vghbg	 sgd	 mntm	

sgdx	nbbtq	 vhsg	 adknmfr-	Enq	 sgd	 qdrs	 ne	 sgd	 bnmbnqch`k	lnqogdldr	 rdd	

s`akd	12	`anud	'o`fd	84(-	

	
2-1	 Udqa	Lnqognknfx	

Udqar	 `qd	 oqnsnsxohb`kkx	 vnqcr	 sg`s	 bncd	 `bshnm+	 oqnbdrr	 nq	 rs`sd	

'Anxc	 08869	 60(-	 Hm	 lnrs	 A`mst	 k`mft`fdr+	 sgdqd	 `qd	 `	 rdqhdr	 ne	

hmekdbshnmr	 sg`s	`qd	`ccdc	 sn	 sgd	udqa	qnns	 sn	fdmdq`sd	`	udqa`k	enql-	Hm	

rnld	A`mst	@	 k`mft`fdr	 khjd	Midæl	 sgdx	`qd	rdo`q`sd	 kdwhb`k	 hsdlr	 sg`s	
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`qd	bnlahmdc	vhsg	 sgd	udqa	 qnns-	Sgd	u`qhntr	`rodbsr	ne	 sgd	Midæl	udqa	

lnqognknfx	`qd	oqdrdmsdc	gdqd-	

	
2-1-0	 Lnqognknfhb`k	Rsqtbstqd	ne	Udqar	

Hm	 A`mst	 k`mft`fdr+	 sgd	 udqa	 g`r	 `	 bnlokdw	 lnqognknfx-	 Lxdqr	

'0887(+	 enkknvhmf	 Lddtrrdm	 '0856(+	 rgnvr	 sg`s	 sgd	 udqa	 hm	 ehud	 A`mst	

k`mft`fdr	g`r	svn	l`hm	bnmrshstdmsr-	Sgd	Udqa	Rsdl	bnmrhrsr	ne	sgd	qnns+	

hsr	 rteehwdr	 'dwsdmrhnmr(	 l`qjhmf	 sghmfr	 khjd	 b`tr`shnm+	 o`rrhud+	

qdbhoqnb`k	 `mc	 rn	 nm+	 `mc	 `	 sdqlhm`k	 unvdk-	 @m	 naidbs	 l`qjdq	

hlldch`sdkx	 oqdbdcdr	 hs+	 `mc	 sgdrd	 inhm	 snfdsgdq	 hm	 sgd	 Udqa`k	

L`bqnrsdl-	 Sgd	 Hmekdbshnm`k	 Rsdl+	 vghbg	 oqdbdcdr	 sgd	 L`bqnrsdl+	

bnmrhrsr	 ne	 sgd	 lnqogdldr	 l`qjhmf	 rtaidbs+	 sdmrd+	 `rodbs+	 `mc.nq	

lnc`khsx-	

Jdmlnfmd	 '1///9	 4/(	 oqdrdmsr	 `	 sqdd	 ch`fq`l	 hmchb`shmf	 sgd	

nudq`kk	ghdq`qbghb`k	rsqtbstqd	ne	sgd	udqa	`r	enkknvr9	

	
75(	 	 	 	 UE	

	 	 ORL	 	 	 								Rsdl	

	 	 MB	 	 	 Qnns	 								DWS	
														RL,MDF,SL																													EU	
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Sghr	ch`fq`l	hr	hmsdqoqdsdc	`r9	`	Udqa`k	Enql	'UE(	hr	l`cd	to	ne	`	

Oqd,Rsdl	L`sdqh`k	 'ORL(	oktr	 `	Rsdl-	Sgd	ORL	 hr	 dhsgdq	 `	mntm	bk`rr	

oqdehw	vgdm	sgd	udqa	hr	hm	sgd	hmehmhshud	enql	nq	`	rdptdmbd	ne	RL	,	MDF	

,	 SL-	 Sgd	 Rsdl	 bnloqhrdr	 `	 Qnns	 'QS(	 oktr	 `m	 Dwsdmrhnm	 'DWS(	 nq	 `	

ehm`k	unvdk	'EU(-	

Sgd	 Midæl	 udqa+	 `r	 qdvqhssdm	 adknv+	 lhqqnqr	 sgd	 rsqtbstqd	 ne	 `	

A`mst	udqa-	

	
76(	 RL	,	SL	Ê	'MDF(	,	QS	Ê	'DWS(		

Mnsd	sg`s	sgd	mdf`shnm	`mc	dwsdmrhnm	l`qjdqr	`qd	noshnm`k	hm	Midæl-	

Sghr	rsqtbstqd	b`m	ad	hkktrsq`sdc	vhsg	sgd	enkknvhmf	dw`lokdr-	

	
77(	 �øæ	aÕŸ					stæmn»	 	 	
	 2r				ORS	`mmntmbd	

_Xnt�`mmntmbdc&�
	
	
FÙ				a`»													khÃ								

	 1r				ORS-MDF			khadq`sd	
_Xnt�chc�mns�khadq`sd&�

	
	
�ø∆	anæ				a`∆				cyd∆	 							
2r			ETS	MDF	fhud	
_Gd�vhkk�mns�fhud&�

	
AÕ◊m				a`»													c�id»a,k`æ				

	 2O					ORS-MDF		b`kk,DWS	
_Sgdx�chc�mns�b`kk�sn�d`bg�nsgdq&�
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�
Sgdrd	c`s`	rgnv	sgd	rsqtbstqd	ne	sgd	udqa	hm	Midæl-	Sgd	udqa	adfhmr	

ax	 sgd	 rtaidbs	 l`qjdq+	 enkknvdc	 ax	 sgd	 sdmrd	 l`qjdq	 `mc	 sgdm	 sgd	

mdf`shnm	l`qjdq-	Sgd	udqa	qnns	b`m	ad	enkknvdc	ax	nmd	dwsdmrhnm-		

	
2-1-1				Rsdl	Lnqognknfx	

Hm	 lnrs	 A`mst	 k`mft`fdr	 sgd	 rsdl	 bnmrhrsr	 ne	 sgd	 udqa	 qnns	 'QS(	

enkknvdc	ax	nmd	nq	lnqd	dwsdmrhnmr	'DWS(	`mc.nq	sgd	ehm`k	unvdk	'EU(-	Hs	

b`m	ad	qdvqhssdm	`r	enkknvr9	

	
78(	 Rsdl	<	QS	*	'DWS'R((	*	EU		

	
	 Vghkd	 rnld	 k`mft`fdr	l`x	bnlahmd	`kk	 ne	 sgd	`anud	 sn	 enql	 sgd	

rsdl+	 nsgdqr+	 drodbh`kkx	 sgnrd	 sg`s	 `qd	 kdrr	 bnmb`sdm`shud+	 b`m	 dhsgdq	

bgnnrd	adsvddm	nmd	nq	lnqd	dwsdmrhnmr	nq	sgd	ehm`k	unvdk-	Hm	Midæl+	nmkx	

`m	 dwsdmrhnm	 b`m	 nbbtq-	 Hsr	 nbbtqqdmbd	 hr	 noshnm`k	 adb`trd	 rnld	 udqar	

l`x	nbbtq	vhsgnts	hs-	Sgd	Midæl	rsdl	hr	sgdqdenqd	qdvqhssdm	`r	enkknvr9	

	
8/(	 Rsdl	<	QS	*	'DWS(		

	
2-1-1-0				Dwsdmrhnmr	

K`mft`fdr	ne	sgd	A`mst	fqnto	g`ud	`	mtladq	ne	udqa`k	dwsdmrhnmr-	

Sgdrd	`qd	rteehwdr	sg`s	`qd	`ccdc	sn	sgd	qnns	sn	qdrtks	hm	`	mdv	udqa	rsdl-	
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Udqa`k	 dwsdmrhnmr	 b`m	 dhsgdq	 ad	 oqnctbshud	 nq	 mnm,oqnctbshud-	 Sgd	

oqnctbshud	 dwsdmrhnmr	 trt`kkx	 `eedbs	 udqa	 u`kdmbx	 vgdqd`r	 sgd	 mnm,

oqnctbshud	 nmdr	 l`x	 enql`kkx	 ad	 hrnk`sdc	 `r	 rteehwdr	 ats	 b`mmns	 ad	

`ssqhatsdc	`mx	fdmdq`k	ld`mhmf	mnq	g`ud	`mx	rxms`bshb	bnmrdptdmbdr-	Sgd	

dwsdmrhnmr	 hm	 Midæl	 `qd	 noshnm`k+	 hm	 sgd	 rdmrd	 sg`s	 rnld	 udqar	 nbbtq	

vhsgnts	sgdl-	Mnsdr	nm	sgd	u`qhntr	dwsdmrhnmr	enkknv-	

	
2-1-1-0-0		Sgd	Qdbhoqnb`k	

Sghr	hr	nmd	ne	sgd	lnrs	oqnctbshud	dwsdmrhnmr	hm	Midæl-	Hs	hmchb`sdr	

sg`s	 sgd	 `bshnm	 hmgdqdms	 hm	 sgd	 udqa	 hr	 qdk`sdc	 sn	 nmd	 dkdldms	 hm	 svn	

cheedqdms	v`xr:	sghr	dkdldms	adhmf	`s	sgd	r`ld	shld	sgd	`fdms	`r	vdkk	`r	

sgd	 fn`k	 ne	 sgd	 `bshnm-	 Hs	 hr	 l`qjdc	 ax	 `	 knv	 snmd	 dwsdmrhnm	 Z,k`∆\-	 Sgd	

dw`lokdr	sg`s	enkknv	`qd	hkktrsq`shud-	

	
80(	 kd∆,aid∆m,k`∆	 		 _sn�qdetrd�d`bg�nsgdq&	
	 HME,qdetrd,QDB	
	
	
	 kd∆,st∆ln∆,k`∆	 	 _sn�khfgs�enq�d`bg�nsgdq&	
	 HME,khfgs,QDB	
	
	
	 kd∆,�Õ l,k`∆	 	 _sn�qtm�sn�d`bg�nsgdq&	
	 HME,qtm,QDB	
	
	
	 kd∆,c�id»a,k`∆	 		 _sn�b`kk�sn�d`bg�nsgdq&	
	 HME,b`kk,QDB	
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	 kd∆,fÕÃl,k`∆	 		 _sn�rnkhbhs�d`bg�nsgdq&	
	 HME,rnkhbhs,QDB	
	
	
	 kd∆,�tæfn»,k`∆	 	 	_sn�rtoonqs�d`bg�nsgdq&	
	 HME,rtoonqs,QDB	

	
	Sghr	 rteehw	 cndr	 mns	 b`trd	 mnq	 tmcdqfn	 `mx	 snm`k	 bg`mfdr	 vgdm	

`ss`bgdc	sn	sgd	udqa-	

	
2-1-1-0-1				Sgd	Hmrsqtldms`k	

Sgd	hmrsqtldms`k	rteehw	fdmdq`kkx	lnchehdr	sgd	ld`mhmf	ne	sgd	udqa	

ax	rodbhexhmf	sg`s	sgd	`bshnm	hr	cnmd	vhsg	`m	hmrsqtldms	ne	rnld	jhmc-	Hm	

lnrs	 hmrs`mbdr	 sgd	 hmrsqtldms	 hr	 `m	 hm`mhl`sd	 naidbs	 'Lts`j`	 `mc	

S`l`mih	1///9	067(-	Hm	Midæl+	sgd	hmrsqtldms`k	rteehw	Z,md∆\	dwoqdrrdr	sgd	

ld`mhmf	 ne	 _vhsg&-	 Sgd	 dw`lokdr	 oqdrdmsdc	 hm	 '81(	 hkktrsq`sd	 sghr	

dwsdmrhnm-	

	
81(	 kd∆,ad∆,md∆		 	 _ok`ms�vhsg&	
	 HME,ok`ms,HMR	
	
	
	 kd∆,�Õ l,md∆		 	 _qtm�vhsg&�

	 HME,qtm,HMR	
	
	
	 kd∆,sÕ kn∆,md∆		 	 _vqhsd�vhsg&�
	 HME,vqhsd,HMR	
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	 kd∆,j`æ&,md∆	 	 _shd�vhsg&	
	 HME,shd,HMR	
	

	
kd∆,cy`»l,md∆	 	 _oqdo`qd�vhsg&	
HME,oqdo`qd,HMR	
	
	
kd∆,stæmn»,md∆	 	 _`mmntmbd�vhsg&		
HME,`mmntmbd,HMR	

	
Sghr	 rteehw	 cndr	 mns	 b`trd	 mnq	 tmcdqfn	 `mx	 snm`k	 bg`mfdr	 vgdm	

`ss`bgdc	sn	sgd	udqa-	

	
2-1-1-0-2	 Sgd	@ookhb`shud	

Fdmdq`kkx+	sghr	dwsdmrhnm	hmchb`sdr	sg`s	sgd	rs`sd	nq	`bshnm	cdrbqhadc	

hr	enq	sgd	admdehs	ne	rnldancx	dkrd-	Sghr	dwsdmrhnm+	l`qjdc	ax	Z,Õ◊\	vghbg	

hr	ghfg,snmdc	hr	rgnvm	hm	sgd	c`s`	sg`s	enkknv-		

	
82(	 kd∆,cyø∆9,Õ◊	 	 _rhmf�enq&	

HME,rhmf,@OO	
	
	
kd∆,sÕ kn∆,Õ◊	 	 �_vqhsd�enq&	
HME,vqhsd,@OO	
	
	
kd∆,�t∆ln∆,Õ◊	 	 _bnmrsqtbs�enq&	
HME,bnmrsqtbs,@OO	
	
	
kd∆,cyn»,Õ◊	 	 _jhkk�enq&	
HME,jhkk,@OO	
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kd∆,cy`»l,Õ◊	 	 	_oqdo`qd�enq&	
HME,oqdo`qd,@OO	

	
kd∆,rÕÃk,Õ◊	 	 	_ehmhrg�enq&	
HME,ehmhrg,@OO	

	
Khjd	sgd	dwsdmrhnmr	`anud	sghr	nmd	cndr	mns	b`trd	mnq	tmcdqfn	`mx	

bg`mfdr	 vgdm	 `ccdc	 sn	 sgd	 udqa-	 Btqhntrkx+	 dudm	 sgntfg	 sgd	 rsqtbstq`k	

cdrbqhoshnm	 enq	 unvdk	 dkhrhnm	 chrbtrrdc	 `anud	 hr	 lds+	 hs	 e`hkr	 sn	 `ookx	

gdqd-	Hs	hr	rhlokx	bnmrhcdqdc	sg`s	sghr	oqnbdrr	cndr	mns	`ookx	adsvddm	sgd	

udqa	qnns	`mc	hsr	dwsdmrhnmr	adb`trd	sgdrd	`qd	rsqnmfkx	antmc-	

	
2-1-1-0-3	 			Sgd	O`rrhud	

Sghr	dwsdmrhnm	hmchb`sdr	sg`s	sgd	`bshnm	hmgdqdms	hm	sgd	udqa	hr	cnmd	

sn	 sgd	 rtaidbs-	 Hs	 nbbtqr	u`qh`akx	 hm	Midæl	`r	 dhsgdq	 Z,—∆9\	 nq	 Z,œ—∆9\-	Ansg	

ad`q	knv	snmdr-	Z,—∆9\	nbbtqr	`esdq	qnnsr	sg`s	dmc	hm	bnmrnm`msr	vghkd	Z,œ—∆9\	

nbbtqr	 `esdq	 qnnsr	 sg`s	 dmc	 hm	 unvdkr-	 Dw`lokdr	 sg`s	 hkktrsq`sd	 sgd	

nbbtqqdmbd	ne	sghr	rteehw	`qd	oqdrdmsdc	hm	'83(-	

	
83(	 cyd∆,œ—∆9	 	 _fhudm&	
	 fhud,O@RR	
	
	 st∆fn∆,œ—∆9	 	 _lhwdc&	
	 lhw,O@RR	

	 aid∆m,—∆			 	 _qdetrdc&	
	 qdetrd,O@RR	
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	 idæ&kn»,œ—∆9	 	 _s`tfgs&	
	 sd`bg,O@RR	

c�id»a,—∆9	 	 _b`kkdc&	
	 b`kk,O@RR	
	

av—»l,—∆9	 	 _antfgs&	
	 atx,O@RR	
	
	

Sgdrd	c`s`	rgnv	sg`s	sgd	o`rrhud	rteehw	`ksdqm`sdr	adsvddm	Zœ—∆\	`mc	

Z—∆\-	Hs	bntkc	ad	bk`hldc	sg`s	sgd	udk`q	m`r`k	hr	hmrdqsdc	ats	rtbg	`	bk`hl	hr	

d`rhkx	chrb`qcdc	adb`trd	sgd	dmuhqnmldms	hm	vghbg	hmrdqshnm	nbbtqr	hr	mns	

duhcdms	 hm	 sgdrd	c`s`-	Gnvdudq+	 hs	 b`m	ad	`qftdc	 sg`s	 sgd	udk`q	m`r`k	 hr	

cdkdsdc	vgdm	hs	nbbtqr	`esdq	`mnsgdq	bnmrnm`ms-	Sghr	b`m	ad	b`ostqdc	ax	

sgd	enkknvhmf	qtkd9	

	
84(	 O,qtkd	039	Udk`q	M`r`k	Cdkdshnm	

	 							*m`r	 	 	 	*bnmr	
	 								,bnq	 			→	 	Z÷\						,rxkk				*	
	 								,`ms	 	

	
	 @bbnqchmf	 sn	 sghr	 qtkd+	 sgd	 udk`q	 m`r`k	 hr	 cdkdsdc	 vgdm	 hs	 nbbtqr	

`esdq	`mnsgdq	bnmrnm`ms+	`r	rgnvm	hm	sgd	enkknvhmf	cdqhu`shnm9	
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85(	 	 	 cyd∆,œ—∆9	 	 av—»l,—∆9	

	 	 TQ.		cyd∆,�—∆9	 	 atæ—∆l,�—∆9	.	

Udk`qhy`shnm		 cyd,œ—9	 	 at—l,œ—9�

�
Bnmrnm`ms�cdkdshnm� � � at—l,—9	

�
Cdunb`khr`shnm	 	 	 	 av—l,—9	
�

Snmd�qtkdr		 								cyd∆,œ—∆9	 	 av—»l,—∆9	

	 	 OQ		Z	cyd∆,œ—∆9	 	 av—»l,—∆9	\	

	
2-1-1-0-4	 Sgd	Qdekdwhud	

Sgd	qdekdwhud	rteehw	dwoqdrrdr	sgd	hcd`	sg`s	sgd	`bshnm	cdrbqhadc	ax	

sgd	udqa	hr	enq	 sgd	admdehs	ne	 sgd	`fdms-	 Hs	 hr	l`qjdc	hm	Midæl	ax	`	 knv,	

snmdc	lnqogdld	Z,v`∆\+	`r	rgnvm	hm	sgd	c`s`	sg`s	enkknv-	

	
86(	 sÕ kn∆,v`∆	 	 _vqhsd�enq�nmdrdke&	
	 vqhsd,QDE	
	
	 	

k—∆l`∆,v`∆	 	 _qta�nmdrdke&	
	 qta,QDE	

	
ct∆an∆∆,v`∆	 	 _rn`j�nmdrdke&	

	 rn`j,QDE	
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kÛ	,v`∆	 	 _ahsd�nmdrdke&	
	 ahsd,QDE	
	
	
	 l`æ&,v`∆	 	 _f`sgdq�enq�nmdrdke&	
	 f`sgdq,QDE	
	
	
	 �Õ◊gn»,v`∆	 	 _fqhmc�nmdrdke&	
	 fqhmc,QDE	

Sghr	rteehw	cndr	mns	b`trd	mnq	tmcdqfn	`mx	snm`k	bg`mfdr-	

	
2-1-1-0-5					Sgd	B`tr`shud	

Sgd	b`tr`shud	hm	`	k`qfd	l`inqhsx	ne	k`mft`fdr	g`r	sgd	ld`mhmf	ne	

_sn	b`trd	nq	sn	l`jd	rnldancx	cn	rnldsghmf&	nq	_sn	b`trd	rnldsghmf	sn	

adbnld	 cheedqdms&-	 Hs	 hr	 l`qjdc	 hm	 Midæl	 ax	 `	 k`sdq`k	 rteehw	 Z,k\-	 Sgd	

enkknvhmf	c`s`	rgnv	sgd	nbbtqqdmbd	ne	sgd	b`tr`shud	rteehw	hm	Midæl9	

	
87(	 cd∆,k	 	 	 _b`trd�sn�d`s&	

d`s,B@TR	
	
	
rn∆,k	 	 	 _b`trd�sn�gtms&	
gtms,B@TR	

	
c�t∆,k		 	 _b`trd�sn�bkhla&	
bkhla,B@TR	
	
	
kÛ,k	 	 	 _b`trd�sn�ahsd&	
ahsd,B@TR	
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r`»,k	 	 	 _b`trd�sn�cn&		
cn,B@TR	
	
	
idæ&kn»,k		 	 _b`trd�sn�sd`bg&	
sd`bg,B@TR	

	
Rhlhk`qkx+	 sghr	dwsdmrhnm	cndr	mns	b`trd	mnq	tmcdqfn	`mx	 snm`k	nq	

ognmnknfhb`k	bg`mfdr	vgdm	rteehwdc	sn	sgd	udqa	qnns-	

	
2-1-1-1			Sgd	Qnns		

Sgd	udqa	l`x	dhsgdq	g`ud	`	ghfg	snmd	nq	`	knv	snmd	qnns-	D`bg	g`r	

`	ehm`k	knv	snmd	sg`s	cnbjr	nmsn	sgd	qnns-	Dw`lokdr	hmbktcd	sgd	enkknvhmf9	

	
88`(	 ,�`∆				 	 _sd`q&�

,r`∆l			 _ronhk&�

,k—∆l`∆				 _qta&�

	
a(	 ,rt»				 	 _aqtrg&�

,lø»q		 	 _`qqdrs&�

,atæfn»			 _lhrr&�

�
Vghkd	sgd	c`s`	hm	'`(	rgnv	sg`s	sgd	ehm`k	knv	snmd	ldqfdr	vhsg	sgd	

knv	 snmd	 ne	 sgd	 udqa+	 sgnrd	 hm	 'a(	 rgnv	 sg`s	 hs	 bqd`sdr	 `	 ghfg,e`kkhmf	
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bnmsntq	vgdm	hs	lddsr	`	ghfg	snmd	nm	sgd	udqa-	Sgd	enkknvhmf	qtkdr	rgnv	

gnv	sgd	udqa	qnns	hr	cdqhudc-	

	
0//(	 Snmnknfhb`k	Qtkd	'S,qtkd(	09	Snmd	Roqd`c		

	 	 U	 U	

	

	 	 S	 S	 Bnmchshnm9	Hs	`ookhdr	nmkx	nm	udqa	qnnsr-	
	
	
	 @bbnqchmf	sn	sghr	qtkd	`	snmd	roqd`cr	sn	sgd	enkknvhmf	SAT	hm	udqa	

qnnsr-	

	
0/0(	 S,qtkd	19	Ehm`k	Knv	Cnbjhmf	

	 	 	 		k	

	 							 				K	

	 																	n\\							n	

	 	 			

µ        Bnmchshnm9	Hs	`ookhdr	nmkx	nm	udqa	qnnsr-		

	
Sghr	qtkd	`kknvr	`	ekn`shmf	knv	snmd	sn	`rrnbh`sd	`s	sgd	dmc	ne	udqa	

qnnsr-	Sgd	enkknvhmf	cdqhu`shnm	rgnvr	gnv	udqa	qnnsr	`qd	enqldc9	

0/1(	 	 	 ,r`∆l			 ,k—∆l`∆				 ,rt»			 	,atæfn»			 �

	 				 				TQ.	r`l															k—l`		 	rt	 		atfn						.	

	 	 		 			K				K												K				K	 		G		K				G					K			
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Kdudk	0										 		r`l															k—l`	 		rt	 			atfn			
T@B	 	 	
																						 			K				K												K			K	 			G	K						G	K			
	
�
Snmd�roqd`c����	 		r`l															k—l`	 		rt	 			atfn			
	 	 	
																						 			K				K												K			K	 			G	K						G	K			
	
	
Ehm`k�K�cnbjhmf								r`l															k—l`		 		rt	 			atfn			
	 	 	
																						 			K		K														K							 			G	K						G	K			
	 							 	 				
	
	 	 					OQZ	,r`∆l		 	,k—∆l`∆				 ,rt»			 		,atæfn»		\	 	 				
	 												 	 				

�

2-1-2	 Oqd,Rsdl	Lnqognknfx	

@r	 r`hc	 `anud+	 sgd	 oqd,rsdl	 l`sdqh`k	 b`m	 hmbktcd	 `	 rdptdmbd	 ne	

rtaidbs	l`qjdqr+	sdmrd	l`qjdqr	`mc	mdf`shnm-	D`bg	ne	sgdrd	hr	oqdrdmsdc	

hm	stqm-	

	
2-1-2-0			Mdf`shnm	

Sgd	mdf`shnm	l`qjdq	nbbtqr	`esdq	sgd	sdmrd	l`qjdq	itrs	adenqd	sgd	

udqa	qnns-	Hs	hr	l`qjdc	ax	`m	nudqs	lnqogdld+	Za`∆\+	vghbg	bg`mfdr	sn	Z`∆\	

vgdm	 entmc	 `esdq	 `	 bnmrnm`ms-	 Hs	 g`r	 `	 knv	 snmd	 tmcdqkxhmfkx-	 Ad`unm	

'08809	75(	 rgnvr	 sg`s	 hm	mdhfgantqhmf	J——myhld	Ènmd	bnllnm	l`qjdq	

ne	mdf`shnm	hr	`-Í	Tmkhjd	sgd	rhst`shnm	hm	Midæl+	gd	r`xr	sg`s	sgd	mdf`shnm	

l`qjdq	 hm	 J——myhld	 g`r	 rdudq`k	 u`qh`msr	 cdodmchmf	 nm	 sgd	 sdmrd	 `mc	
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`rodbs	ne	sgd	bnmrsqtbshnm-	Sgd	enkknvhmf	c`s`	hkktrsq`sd	sgd	nbbtqqdmbd	ne	

sgd	mdf`shnm	l`qjdq	hm	Midæl9	

	
0/2`(	lÌ    anæ				a`∆						cd∆		 	 	
	 0r							ETS	MDF		d`s-EK	
	 _H�vhkk�mns�d`s&	
	
	
	 �ø∆						anæ					a`∆							sÕ kn∆	 	
	 2r						ETS		MDF			vqhsd-EK	
	 _Gd�vhkk�mns�vqhsd&�
	
	
	 aÍ gÍ    anæ					a`∆						stæmn»	 		
	 0o	 				ETS		MDF		`mmntmbd-EK	
	 _Vd�vhkk�mns�`mmntmbd&	
	
	
a(	 j`∆a,`∆									mh m			lÍ 	
	 rg`qd,MDF	jddo	0r	
� _H�g`ud�mn�rg`qd&�

	
	 cydæœ,`∆							lÍ  
	 fhud,MDF	0r	
� _Cnm&s�fhud�ld&�
	
	
b(	 �`¿								a`∆					c�id∆a	 	 .	�ø		`æ			a`∆			c�Õ da	∆.	
	 2r-O1			MDF	rg`qodm-EK	
	 _Gd�chc�mns�rg`qodm&�
	
	
	 f`¿							a`∆					c�id»a		 .	fU			`æ			a`∆			c�Õ◊da	∆.	
	 1r-O1			MDF	b`kk-EK	
	 _Xnt�chc�mns�b`kk&�
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Sgd	mdf`shnm	l`qjdq	 rtqe`bdr	 hm	 '`(	 `r	 Za`∆\-	Sgd	dw`lokdr	 hm	 'a(	

rgnv	sg`s	Za\	hr	cdkdsdc	adb`trd	hs	nbbtqr	`esdq	`mnsgdq	bnmrnm`ms-	Hm	'b(	

sgd	 unvdk	 ne	 sgd	 sdmrd	 l`qjdq	 b`trdr	 sgd	 cdkdshnm	 ne	 sgd	 unvdk	 ne	 sgd	

rtaidbs	l`qjdq+	 enkknvhmf	Unvdk	Dkhrhnm	1-	Sgd	enkknvhmf	qtkd	b`ostqdr	

sgd	cdkdshnm	ne	sgd	unhbdc	ahk`ah`k	rsno-	

	
0/3(	 O,qtkd	049	a,cdkdshnm	

	 	,rnm	
	 	,bnms		 											
	 	,bnq	 		→	 Z	÷\	 		*bnmr	^^	
	 *`ms	 	 	 			,rxkk		
				 *uc	

	 @bbnqchmf	 sn	 sghr	 qtkd	 sgd	 unhbdc	 ahk`ah`k	 rsno	 hr	 cdkdsdc	vgdm	 hs	

nbbtqr	`esdq	`mnsgdq	bnmrnm`ms-	

Sgd	`rrtloshnmr	ne	sgd	sgdnqx	ne	Kdwhb`k	Ognmnknfx	`qd	qdkdu`ms	hm	

`bbntmshmf	 enq	 sgdrd	 c`s`-	 Hs	 hr	 `rrtldc	 sg`s	 sgdqd	 hr	 `m	 hmsdq`bshnm	

adsvddm	 vnqc	 enql`shnm	 `mc	 qtkd	 `ookhb`shnm-	 Sgd	 rsdl	 hr	 cdqhudc	 hm	

Kdudk	 0	 vgdqd`r	 sgd	 oqdrsdl	 l`sdqh`k	 hr	 cdqhudc	 hm	 Kdudk	 1-	 Sgd	

cdqhu`shnm	 sg`s	 enkknvr	 hkktrsq`sdr	gnv	 sghr	vnqjr-	Qdb`kk	 sg`s	 sgd	Miél	

udqa	hr	rsqtbstqdc	`r	enkknvr9	RL,SL,MDF,QS,DWS-	

0/4(	 	 f`¿		a`∆		c�id»a	 	 cydæœ	`∆	lÍ  
	
	 			TQ.		fU- `	,	a`	,	c�hda	 	 cydœ,a`		,		lI 			.	

	 	 							G				K						G			K		 			G				K								
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Kdudk	0	 	 						c�hda	 	 	cydœ	
T@B� � � � �

G	K	 	 				G	
	
Snmd�Roqd`c			 						c�hda	
	 	 	 	 	

G	K	 	 				�
	

	
cdunb`khr`shnm	 							c�ida	
	 	 	 	 	

	G		K	
	

Ehm`k�K�cnbjhmf													c�ida	 	 				
	
	 	 					 											G	K	 	 				
�
Kdudk	1	
T@B					 			fU	`		a`			c�ida	 	 cydœ	a`				lI 				
	 		

							K	G		K								G	K		 			G				K						G	

�
a,cdkdshnm									 	 										cydœ			`				lI 				
� ��

														 	 	 			G					K					G	

Unvdk�dkhrhnm�1���f		`			a`		c�ida	
%�Qd`rrnbh`shnm�

							KG				K							G	K		

�

	 	 OQ	Zf`¿		a`∆			c�id»a					 	cydæœ	`∆					lÍ \	
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2-2-2-1	 		Sdmrd	L`qjdqr	

Midæl	 g`r	 `	 entq,v`x	 sdlonq`k	 chrshmbshnm	 vhsg	 svn	 o`rs	 sdmrdr	

'qdlnsd	`mc	fdmdq`k(+	`	oqdrdms	sdmrd	`mc	`	etstqd	sdmrd-	Sgdrd	sdmrdr	`qd	

rtll`qhydc	hm	sgd	s`akd	adknv-	

Sdmrd	 L`qjdq	

Oqdrdms	Sdmrd	 kd∆,	

Etstqd	Sdmrd	 anæ	

Fdmdq`k	O`rs	 aÕŸ	

Qdlnsd	O`rs	 a`æ	

S`akd	139	Sdmrd	L`qjdqr	

	
2-1-2-1-0	 Sgd	Oqdrdms	Sdmrd		

Sgd	oqdrdms	sdmrd	hr	trdc	hm	bnmudqr`shnm	sn	cdrbqhad	rhst`shnmr	sg`s	

`qd	 oqdrdmskx	 s`jhmf	 ok`bd	 nq	 vghbg	 vhkk	 ad	 s`jhmf	 ok`bd	 hm	 sgd	 md`qdrs	

etstqd-	 Sgd	 hmehmhshud	 enql	 ne	 sgd	 udqa	 hr	 trdc	 hm	 sghr	 sdmrd	 hm	 Midæl-	

Dw`lokdr	hmbktcd	sgd	enkknvhmf9	

	
0/5(	 lÍ   kd∆,c�Õ l	 	 	 	
	 0r						OQDR,cqd`l-EK	
	 _H�cqd`l&	
	
	 	

lÍ   kd∆,s`»	 	 	 	
	 0r						OQDR,hmgdqhs-EK	
	 _H�hmgdqhs&�
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	 �øæ			kd∆,st∆fn∆	 	 	 	
	 2r				OQDR,lhw-EK	
	 _'R(gd�lhwdr&	
	
	
	 �øæ				kd∆,stæmn»		 	 �

	 2r					OQDR,`mmntmbd-EK	
	 _'R(gd�`mmntmbdr&�
�
	

Sgdrd	c`s`	rgnv	sg`s	 sgd	oqdrdms	 sdmrd	hr	l`qjdc	ax	sgd	oqdrdmbd	

ne	sgd	hmehmhshud	oqdehw-	Hs	cndr	mns	tmcdqfn	mnq	b`trd	`mx	snm`k	bg`mfdr-	

	
2-1-2-1-1	 Sgd	Etstqd	Sdmrd	

Sgd	 etstqd	 sdmrd	 'ETS(	 cdrbqhadr	 rhst`shnmr	 sg`s	 vhkk	 s`jd	 ok`bd	

k`sdq	 sg`m	 sgd	lnldms	ne	 roddbg-	Sghr	 sdmrd	 hr	l`qjdc	ax	`	ghfg,snmdc	

lnqogdld	 Zanæ\	 `mc	 cndr	 mns	 b`trd	 mnq	 tmcdqfn	 `mx	 snm`k	 bg`mfdr	 `r	

rgnvm	adknv-		

	
0/6(	 lÌ 		anæ					av—∆k	 	 	 	
	 0r			ETS		c`mbd-EK	
	 _H�vhkk�c`mbd&�
�

	
�ø∆				anæ				sÕ kn∆	 	 	 	

	 2r					ETS	vqhsd-EK	
	 _'R(gd�vhkk�vqhsd&	
	
	
	 aÍ gÍ  	anæ				idæ&kn»	 	 	
	 0o							ETS	sd`bg-EK	
	 _Vd�vhkk�sd`bg&	
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aÍ m				anæ				cd∆	 	 	 	
	 1o						ETS	d`s-EK	
	 _Xnt�vhkk�d`s&	
	
	 	

aÕ◊			anæ					khÃ	 	 	 	
	 2o			ETS		`cuhrd-EK	
	 _Sgdx�vhkk�`cuhrd&�
�

2-1-2-1-2				Sgd	Fdmdq`k	O`rs	Sdmrd	

Sgd	fdmdq`k	o`rs	'ORS(	hr	trdc	sn	qdedq	sn	rhst`shnmr	sg`s	dwhrsdc	nq	

snnj	 ok`bd	 adenqd	 sgd	 lnldms	 ne	 roddbg	 vgdsgdq	 d`qkhdq	 nm	 sgd	 c`x	 ne	

roddbg	nq	sgd	oqduhntr	c`x-	Hs	hr	l`qjdc	ax	`	qhrhmf,snmdc	lnqogdld	ZaÕŸ\-	

Bnmrhcdq	 sgd	 enkknvhmf	dw`lokdr	 'sgd	`qqnv	↓ qdoqdrdmsr	cnvmrsdo	ne	`	

ghfg	snmd(9	

0/7(	 lÍ   aÕŸ				cd∆	 	 	 	
	 0r					ORS	d`s-EK	
	 _H�`sd&�
� � 	
	
	 �øæ			aÕŸ				ad∆9		 	
	 2r				ORS	rdd-EK	
	 _'R(gd�r`v&	
	
	
	 aÍ gÍ  ↓aÕ◊  cyt∆	 			 	
	 0o						ORS			bkhla-EK	
	 _Vd�bkhladc&	
	
	
	 aÍ m			↓aÕ◊ r`»		 	 	
	 1o					ORS	rd`qbg-EK	
	 _Xnt�rd`qbgdc&�
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	 aÕ◊m					↓aÕ◊ cy`»l	 	 	 	
	 1o					ORS	oqdo`qd-EK	
	 _Xnt�oqdo`qdc&�

	
Hm	 sgd	 k`rs	 sgqdd	 dw`lokdr+	 sgd	 ORS	 l`qjdq	 hr	 qd`khydc	 `r	 Z↓aÕ◊\	

q`sgdq	 sg`m	 ZaÕŸ\-	 Svn	 `rrtloshnmr	 `qd	 mdbdrr`qx	 sn	 `bbntms	 enq	 sghr	

nbbtqqdmbd-	Ehqrs+	sgd	knv	o`qs	ne	sgd	bnmsntq	snmd	b`trdr	cnvmrsdo	ne	sgd	

ghfg	 snmd	 ax	 roqd`chmf	 hsr	 knv	 qdfhrsdq	 ed`stqd	 sn	 `mc	 cdkhmjhmf	 sg`s	

snmd&r	 qdfhrsdq	 ed`stqd-	 Sghr	 enkknvr	 sgd	 qtkd	 ne	 k,roqd`c	 `mc	 g,cdkhmj	

enqltk`sdc	 hm	 '0/8(-	 Rdbnmckx+	 sgd	 ghfg	 snmd	 ne	 sgd	 rtaidbs	 l`qjdq	

roqd`cr	 nmsn	 ZaÕŸ\	 `mc	 cdkhmjr	 sgd	 knv	 o`qs	 ne	 sgd	 qhrhmf	 bnmsntq	 snmd+	

enkknvhmf	 G,roqd`c	 `mc	 K,cdkhmj	 enqltk`sdc	 hm	 '00/(-	 Sghr	 roqd`chmf	

cndr	mns	nbbtq	vhsg	sgd	ehqrs	svn	dw`lokdr	adb`trd	sgd	rtaidbs	l`qjdqr	hm	

sgdl	 ad`q	 onk`q	 snmdr+	 vghbg	 `qd	 `rrhfmdc	 k`sdq	 hm	 sgd	 cdqhu`shnm+	 `r	

rgnvm	 hm	 rdbshnm	 2-1-2-2-	 Sgd	 `rrtloshnmr	 ne	 Qdfhrsdq	 Shdq	 Sgdnqx	 `qd	

qdkdu`ms	hm	`bbntmshmf	enq	sgd	snm`k	bg`mfdr	hm	Midæl-	Sgd	ed`stqdr	g	`mc	

k� sg`s	 nbbtox	 sgd	 Qdfhrsdq	 shdq	 rodbhex	 sgd	 qdfhrsdq	 ne	 sgd	 oqdrdms	 snmd	

qdk`shud	 sn	 sg`s	ne	 sgd	oqduhntr	nmd-	Sgd	Snm`k	ed`stqdr	G	`mc	K+	vghbg	

nbbtox	sgd	Snm`k	shdq+	hmchb`sd	sgd	ohsbg	ne	sgd	snmd,ad`qhmf	tmhs	qdk`shud	

sn	 sgd	btqqdms	 qdfhrsdq-	Sgd	 svn	 rdsr	ne	 ed`stqdr	`qd	 khmjdc	 sn	 rsqtbstq`k	

mncdr	nm	sgd	Snm`k	qnns	mncd	shdq-	Sgd	mncdr	`qd+	hm	stqm+	khmjdc	sn	lnq`r	
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nm	 sgd	Snmd,ad`qhmf	tmhs	 shdq-	Sghr	QSS	eq`ldvnqj	vhkk	ad	trdc	 hm	 sgd	

qdrs	ne	sghr	vnqj	sn	`bbntms	enq	snmd-	

	
0/8(	 S,qtkd	29	k,roqd`c	`mc	g,cdkhmj	

	 	 k	 g	
								<	

				G		

	 													 								n	

	
@bbnqchmf	 sn	 sghr	 qtkd+	 `	 knv	 qdfhrsdq	 ed`stqd	 roqd`cr	 nmsn	 sgd	

enkknvhmf	 SQM+	 `mc+	 hm	 `	 rtardptdms	 oqnbdrr+	 cdkhmjr	 sgd	 ghfg	 qdfhrsdq	

ed`stqd	eqnl	sg`s	mncd-	

	
00/(	 S,Qtkd	39	G,roqd`c	`mc	K,cdkhmj	

	
	 								G						K									
	 															
	 	 						<		 	
	

                     o                  o								

	 								

								î					î	

Sghr	qtkd	r`xr	sg`s	`	ghfg	snmd	roqd`cr	sn	sgd	enkknvhmf	knv	SQM+	

`mc+	hm	`	rtardptdms	oqnbdrr+	cdkhmjr	sg`s	knv	snmd-	Sgd	c`s`	hm	'0/7(	b`m	

sgdqdenqd	ad	cdqhudc	`r	enkknvr-	

	



   125 

000(	 	 				Hmots	 	 	 	 								k,roqd`c	`mc	g,cdkhmj	

													 		g							k		g	 k	 	 	 										g					k				g			k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 									<	
	 						G						K		G		K	 	 	 						 					G					K	G			K	 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n					n						n									n											 	 	 											n								n					n					n								n					

	 	 														 	 	 																					 	 	 			
		 	 	 	 	 	 	 									

	

				aI 	gI 			ah		cyt														→																			aI 	gI 		ah	cyt	 	

	 	
G,roqd`c	`mc	K,cdkhmj+	rsq`x	dq`rtqd	 Ognmdshb	Qdoqdrdms`shnm	

													 		g							k					 	k	 	 	 											
	 	 	 											 	 	 	 	 			
	 	 														 	 	 									G↑	
	 						G						K				G	K	 	 	 						 			k�							
	 	 				<	 		 					 	 	 								G↑	
	 							n								n					n									n								n											 	 	 											k�															
	 	 														 	 	 																									K↓				

		 	 	 	 	 	 	 													

	
				aI 	gI 			ah			cyt																															aI gI 		ah		cyt	

	
									Sghr	cdqhu`shnm	`krn	rgnvr	sg`s	hm	QSS+	`	bnlonrhsd	bnmsntq	snmd	'sg`s	

vghbg	etmbshnmr	oqhl`qhkx	`r	`	ognmnknfhb`k	rdptdmbd	ne	svn	nq	lnqd	kdudk	

snmdr(	 hr	 qdoqdrdmsdc	 `r	 enkknvr9	 sgd	 ed`stqdr	 `qd	 cnlhm`sdc	 ax	 svn	 snm`k	

qnns	 mncdr	 `rrnbh`sdc	 sn	 `	 rhmfkd	 lnq`	 nm	 sgd	 SAT	 shdq-	 Enq	 sgd	 tmhs`qx	

bnmsntq	 snmd	 'sg`s	 vghbg	 etmbshnmr	 oqhl`qhkx	 `r	 `	 ognmnknfhb`k	 tmhs(+	 sgd	
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ed`stqdr	 `qd	 cnlhm`sdc	 ax	 `	 rhmfkd	 snm`k	 qnns	 mncd	 `rrnbh`sdc	 sn	 `	 rhmfkd	

SAT-	

	
2-1-2-1-3	 Sgd	Qdlnsd	O`rs	Sdmrd	

Sgd	 qdlnsd	 o`rs	 'O1(	 sg`s	 cdrbqhadr	 rhst`shnmr	 vghbg	 dwhrsdc	 nq	

snnj	 ok`bd	 d`qkhdq	 sg`m	 xdrsdqc`x	 lnqmhmf	 hr	 l`qjdc	 ax	 Za`æ\	 vghbg	

b`qqhdr	`	ghfg	snmd-	Hm	O1	bnmrsqtbshnmr	ansg	sgd	qdlnsd	`mc	fdmdq`k	o`rs	

l`qjdqr	 nbbtq-	 Sgd	 ORS	 l`qjdq	 hmchb`sdr	 sg`s	 sgd	 `bshnm+	 vghbg	 hr	

cdrbqhadc	ax	sgd	udqa+	snnj	ok`bd	adenqd	sgd	lnldms	ne	roddbg	`mc	sgd	O1	

l`qjdq	 rodbhehdr	 sg`s	 hs	 g`oodmdc	 `	 knmf	 shld	adenqd	 sg`s	lnldms-	Sgd	

enkknvhmf	dw`lokdr	`qd	hkktrsq`shud9	

001(	 lÌ 		a`æ				↓aÕ◊				cd∆	 	 	 .lI 	a`æ	aÕŸ	cd∆		∆.	 	 	
	 0r				O1				ORS	d`s-EK	
	 _H�`sd&	
	
	
	 fÙ		a`æ		↓aÕ◊			sÕ kn∆	 	 	 .fU	a`æ	aÕŸ	sÕ kn∆		∆.	 	
	 1r			O1		ORS	vqhsd-EK	
	 _Xnt�vqnsd&	
	
	
	 �ø∆		a`æ			↓aÕ◊				r`»9	 	 	 .�ø	a`æ	aÕŸ	r`æ9	∆.	 	
	 2r			O1	ORS	rd`qbg-EK	
	 _'R(gd�rd`qbgdc&�
	
	
	 aÍ gÍ  a`æ		↓aÕ◊				kfl»9	 	 	.aÍ gÍ a`æ		aÕŸ		kfl“9	∆/ 	 	 	
	 0o						O1		ORS	hmrtks-EK	
	 _Vd�hmrtksdc&	 	
	



   127 

	
	 aÍ m			`æ		↓aÕ◊			sÕ m	 			 	 .aÍ m		a`æ		aÕŸ		sÕ m		∆.	
	 1o					O1	ORS	vhod-EK	
	 _Xnt�vhodc&�

	
	 aÕ◊					a`æ		↓aÕ◊				a`∆œ`∆		 	 	.aÕ◊		a`æ		aÕŸ	a`∆œ`∆		∆.	 	 	
	 2o					O1	ORS	hlhs`sd-EK	
	 _Sgdx�hlhs`sdc&�

�
Sgd	nardqu`shnmr	sn	ad	l`cd	eqnl	sgdrd	c`s`	`qd	sg`s	sgd	qtkdr	ne	k,

roqd`c	`mc	g,cdkhmj+	`mc	G,roqd`c	`mc	K,cdkhmj	nbbtq+	`kknvhmf	sgd	KG	

snmd	 ne	 sgd	 fdmdq`k	 o`rs	 l`qjdq	 sn	 ad	 qd`khydc	 `r	 `	 cnvmrsdoodc	 ghfg-	

Etqsgdqlnqd+	sgd	bnmrnm`ms	ne	sgd	qdlnsd	o`rs	l`qjdq	hr	cdkdsdc	vgdm	hs	

nbbtqr	 `esdq	 `mnsgdq	 bnmrnm`ms	 enkknvhmf	 sgd	 hmcdodmcdmskx	 lnshu`sdc	

qtkd	 ne	 a,cdkdshnm-	 Bnmrhcdq	 sgd	 enkknvhmf	 cdqhu`shnm	 sg`s	 rgnvr	 gnv	

sgdrd	enqlr	`qd	cdqhudc-	

	
002(	 	 				Hmots	 	 	 	 								k,roqd`c	`mc	g,cdkhmj	

													 		g							k		g				k	 	 	 										g					k			g			k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 									<	
	 						G						K		G		K	 	 	 						 					G					K	G			K	 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n					n						n									n											 	 	 											n								n					n						n							n					

	 	 														 	 	 																					 	 	 			
		 	 	 	 	 	 	 									

	
					 				aI m	a`		ah					shm										 	→																		aI m	a`	ah				shm										→	
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G,roqd`c	`mc	k,cdkhmj+	Bnmr-	Cdk-+	rsq`x	dq`rtqd	 Ognmdshb	Qdoqdrdms`shnm	

													 			g						k					 	k	 	 	 											
	 	 	 											 	 	 	 	 			
	 	 														 	 	 											 	 				G↑	
	 						G						K				G	K	 	 	 						 																													k�							
	 	 				<	 		 					 	 	 																																	G↑	
	 	 	 	 	 	 	 																																			k�															
	 															n								n					n								n								n											 	 	 																

	 	 														 	 	 																																																	K↓

	 			
		 	 	 	 	 	 	 													

					 					aI m		`	ah							shm																															 	 			aI m	`			ah			shm							

2-1-2-2				Rtaidbs	L`qjdqr	

Sgd	 rtaidbs	 l`qjdqr	 nbbtq	 adenqd	 sgd	 sdmrd	 l`qjdqr-	 Sgd	 ehqrs+	

rdbnmc+	`mc	sghqc	odqrnm	rhmftk`q	l`qjdqr	adg`ud	hm	`m	hcdmshb`k	l`mmdq	

snm`kkx	vgdqd`r	sgd	oktq`k	l`qjdqr	adg`ud	cheedqdmskx-	Sgdrd	l`qjdqr	`qd	

oqdrdmsdc	hm	sgd	s`akd	adknv-	

Rtaidbs	 L`qjdq	

Ehqrs	Odqrnm	Rhmftk`q	 lI 	

Rdbnmc	Odqrnm	Rhmftk`q	 fU	

Sghqc	Odqrnm	Rhmftk`q	 �ø	

Ehqrs	Odqrnm	Oktq`k	 aÍ gÍ 	

Rdbnmc	Odqrnm	Oktq`k	 aÍ m	

Sghqc	Odqrnm	oktq`k	 aÕ◊	

S`akd	149	Rtaidbs	L`qjdqr	
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Sgd	 ehqrs	 odqrnm	 rhmftk`q	 hr	 l`qjdc	 ax	 ZlI \+	 sgd	 rdbnmc	 odqrnm	

rhmftk`q	 ax	 ZfU\	 `mc	 sgd	 sghqc	 odqrnm	 rhmftk`q	 ax	 Z�ø\-	 Hs	 rgntkc	 ad	

ldmshnmdc	sg`s	`kk	ne	sgdrd	l`qjdqr	`qd	hmgdqdmskx	snmdkdrr	`mc	nbbtq	nm	

sgd	 rtqe`bd	 vhsg	 onk`q	 snmdr	 'sgdx	 ad`q	 sgd	 noonrhsd	 ne	 sgd	 snmd	 sg`s	

enkknvr(-	 Sgd	 mnshnm	 ne	 snm`k� onk`qhsx	 qdedqr	 sn	 `	 trt`k	 lnqogdlhb	

rdfldms	 vgnrd	 snmd	 hr	 hmu`qh`akx	 noonrhsd	 sg`s	 ne	 `	 oqdbdchmf	 nq	

enkknvhmf	 snmd-	 Dw`lokdr	 ne	 rtqe`bd	 onk`qhsx	 kdmc	 sgdlrdkudr	 sn	 svn	

cheedqdms	 `m`kxrdr9	 chrrhlhk`shnm	 `mc	 Èsqtd	 onk`qhsxÍ	 'Mdvl`m	 08849	

660(-	 Hm	 chrrhlhk`shnm+	 `	 o`qshbtk`q	 rodbhehdc	 snmd	 hr	 bg`mfdc	 he	 bdqs`hm	

bnmchshnmr	`qd	lds-	Hm	Èsqtd	onk`qhsxÍ	sgd	snmd	ne	rnld	dkdldms	hr	`kv`xr	

`rrhfmdc	 `r	 noonrhsd	 sn	 sg`s	 ne	 `	 mdhfgantqhmf	 snmd+	 ats	 sgdqd	 hr	 mn	

bnlodkkhmf	 rxmbgqnmhb	 qd`rnm	 sn	 oqdrtld	 sg`s	 sgd	 snmd	 rs`qsdc	

tmcdqkxhmfkx	`r	rnld	rodbhehdc	snmd	nq	nsgdq-	Onk`qhsx	g`r	addm	qdonqsdc	

hm	 nsgdq	 @eqhb`m	 k`mft`fdr-	 Sgdrd	 hmbktcd	 L`qfh	 'Otkkdxak`mj	 0875(+	

J—mmh	'B`ghkk	0888(+	Xnqta`	'@jhmk`ah	`mc	Khadql`m	1///(-	Xho	'1//19	

048(	 r`xr	 Èonk`qhsx	 hr	 `	 lnqognognmnknfhb`k	 deedbs-	 Hm	 rnld	 k`mft`fdr	

bdqs`hm	`eehwdr	g`ud	snmdr	sg`s	`qd	etkkx	oqdchbs`akd	eqnl	sgd	snmd	ne	sgd	

qnns	sn	vghbg	sgdx	`ss`bgÍ-	Hmrsd`c	ne	qdbdhuhmf	sgdhq	snmd	ax	roqd`chmf	hm	

sgd	trt`k	v`x+	sgdx	rgnv	`	snmd	sg`s	hr	sgd	noonrhsd	ne	sgd	mdhfgantqhmf	

snmd-	 Mdvl`m	 '0884(	 needqr	 `	 bkd`qkx	 bnmuhmbhmf	 dwok`m`shnm	 vghbg	
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rgnvr	 sg`s	 onk`qhsx	 hr	 `	 mnql`k	 snmd	 oqnbdrr	 vghbg	 hr	 m`stq`k	 `mc	 hsr	

nbbtqqdmbd	 hr	 dwodbsdc	 adb`trd	 snmd	 etmbshnmr	 oqnrnchb`kkx	 `mc	 vnqjr	

m`stq`kkx	 vhsg	 ldknchb	 o`ssdqmr-	 Hm	 ghr	 uhdv+	 Èvgdqd`r� bnmsdms� vnqcr�

'drodbh`kkx�mntmr�`mc�udqar(�g`ud�sgd�ancx�sn�b`qqx�chrshmbshud�snmd+�vhsg�

rgnqs+�tmrsqdrrdc�fq`ll`shb`k�lnqogdldr+�`�rodbhehb�snmd+�vgdsgdq�hs�ad�

ghfg�nq� knv+�g`r� udqx� khsskd� r`khdmbx-�Vg`s�vnqjr�vdkk� enq� rgnqs�vnqcr+�

bkhshbr+� `mc� `eehwdr+� hr� enq� sgd� lnqogdld� sn� inhm� to� vhsg� `� rtars`mshud�

vnqc�sn�adbnld�o`qs�ne�`�snm`k�ldkncx�vgnrd�oqdedqqdc�stmd�vhkk�hm�l`mx�

b`rdr� ad� G,K� nq� K,GÍ-	 Hm	 rnld	 hmrs`mbdr+	 sgdrd	 snmdkdrr	 fq`ll`shb`k	

lnqogdldr	 vhkk	 `bpthqd	 rtqe`bd	 snmdr	 ax	 snmd	 roqd`chmf	 nq	 ax	 sgd	

`rrhfmldms	 ne	 `	 cde`tks	 snmd+	 ats	 hm	nsgdqr	 sgd	oqhmbhokd	tmcdqkxhmf	 sgd	

snm`k	`rrhfmldms	vhkk	ad	sn	oqnctbd	`	snm`k	noonrhshnm+	vghbg	rtqdkx	ltrs	

g`ud	 m`stq`k	 `cu`ms`fdr	 hm	 sdqlr	 ne	 oqnctbshnm+	 odqbdoshnm+	 ldlnqx+	

`mc.nq	nsgdq	orxbgnknfhb`k	e`bsnqr-	Midæl	onk`qhsx	hr	sqtd�onk`qhsx�vhsg	`	

lnqognognmnknfhb`k�deedbs-	Bnmrhcdq	sgd	c`s`	hm	'003(9	

	
003(	 lÍ 	kd∆,cd∆	 		 	 	
	 0r			OQDR,d`s-EK	
� _H�d`s&�
	
	
	 lÌ 	anæ				cyt∆		 	 	
	 0r		ETS	bkhla-EK	
� _H�vhkk�bkhla&�
�
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fÚ	kd∆,st∆fn∆	 	 	 	

	 1r		OQDR,lhw-EK	
� _Xnt�lhw&�
	
	
	 fÙ	anæ				fÕÃl		 	 	
	 1r		ETS	rnkhbhs-EK	 	
� _Xnt�vhkk�rnkhbhs&�
	
	
	 �øæ				kd∆,ad∆9	 	 	 	
	 2r				OQDR,rdd-EK	
� _'R(Gd�rddr&��
	
	
	 �ø∆			anæ				stæmn»	 	 	 	
	 2r			ETS	`mmntmbd-EK	
� _'R(Gd�vhkk�`mmntmbd&�

�
Sgdrd	 c`s`	 cdlnmrsq`sd	 sg`s	 sgd	 snmd	 ne	 sgd	 rhmftk`q	 oqnmntmr	 hm	

sgdrd	 bnmrsqtbshnmr	 hr	 onk`q-	 Hs	 hr	 `rrtldc	 sg`s	 `s	 Kdudk	 1	 ne	 sgd	

cdqhu`shnm+	 sgd	 rhmftk`q	 oqnmntm	 hr	 `ccdc	 sn	 sgd	 udqa	 `mc	 fhudm	 sgd	

noonrhsd	ne	sgd	snmd	sg`s	enkknvr	hs-		

Ax	`rrtlhmf	onk`qhsx+	sgdqdenqd+	sgdrd	enqlr	`qd	`bbntmsdc	enq	hm	`	

rsq`hfgsenqv`qc	l`mmdq	`r	rgnvm	hm	sgd	enkknvhmf	cdqhu`shnm-	

004(	 	 lÍ 	kd∆,cd∆	 	 fÙ	anæ	fÕÃl	

						 			TQ.	lI 	kd,cd	 									fU	an		fhl						.	
	
	
	 	 							K		K		K																			G			G		K	
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Kdudk	0	 	 cd	 	 					fhl	
T@B�
�
	 	 	 		K			 	 						G		
	
�
Ehm`k�K�cnbjhmf						cd	 															fhl	
�
	 	 			

												K	K																			G		K	
	
	

Kdudk	1							lI 	kd,cd	 									fU	an		fhl	
T@B�
	
	 	 					K		K																								G			G		K	

�
onk`q�snmd				lI 	kd,cd	 									fU	an		fhl	
ok`bdldms�
	 	 			

		G						K																		K			G		G			K	
	

	 								OQ	Z	lÍ 	kd∆,cd∆		 			fÙ	anæ	fÕÃl		\	

	
Nm	sgd	nsgdq	g`mc+	sgd	oktq`k	l`qjdqr	`kk	ad`q	ghfg	snmdr-	Sgd	ehqrs	

odqrnm	oktq`k	hr	l`qjdc	ax	ZaÍ gÍ \	vghkd	sgd	rdbnmc	hr	l`qjdc	ax	ZaÍ m\-	

Sgdrd	 svn	 oktq`k	 oqnmntmr	 vhkk	 ad	 rgnvm	 snfdsgdq	 'dwbktchmf	 sgd	 sghqc	

odqrnm	oktq`k(	adb`trd	ansg	b`trd	ghfg	 snmd	roqd`chmf	`r	rgnvm	adknv-	

Sgd	enkknvhmf	c`s`	rgnv	sgd	nbbtqqdmbd	ne	sgdrd	l`qjdqr-	

	
005(	 aÍ gÍ  ↓aÕ◊  cyd∆9	 	 	
	 0o						ORS		rhmf-EK	
	 _Vd�r`mf&  
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aÍ gÍ  ↓aÕ◊ idæ&kn»	 	 	
0o						ORS	sd`bg-EK	
_Vd�s`tfgs&	
	
	
aÍ gÍ 	↓aÕ◊					r`»9	 	 	 	
0o					ORS			rd`qbg-EK	
_Vd�rd`qbgdc&	
	
	
aÍ m	↓aÕ◊  kfl»9	 	 	 	
1o			ORS			hmrtks-EK	
_Xnt�hmrtksdc&	
	
	
aÍ m	↓aÕ◊  st∆fn∆	 	 	 	
1o			ORS			lhw-EK	
_Xnt�lhwdc&	
	

	
	 aÍ m	↓aÕ◊				khÃ		 	 	
	 1o			ORS			`cuhrd-EK	
	 _Xnt�`cuhrdc&�

�
Vghkd	 sgdrd	 c`s`	 cdlnmrsq`sd	 sgd	 nbbtqqdmbd	 ne	 sgd	 ehqrs	 `mc	

rdbnmc	odqrnm	oktq`kr+	sgdx	`krn	rgnv	sg`s	sgd	KG	ne	sgd	sdmrd	l`qjdq	hr	

qd`khydc	 `r	 `	 cnvmrsdoodc	G-	Sghr	 enkknvr	 sgd	 qtkdr	 ne	 k,roqd`c	 `mc	g,

cdkhmj+	 `mc	 G,roqd`c	 `mc	 K,cdkhmj	 chrbtrrdc	 hm	 rdbshnm	 2-1-2-1-2-	 Sgd	

enkknvhmf	QSS	cdqhu`shnm	rgnvr	gnv	cnvmrsdo	qdrtksr9	
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006(	 	 				Hmots	 	 	 	 								k,roqd`c	`mc	g,cdkhmj	

													 		g							k		g				k	 	 	 										g					k				g			k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 									<	
	 						G						K		G		K	 	 	 						 					G					K	G			K	 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n					n						n									n											 	 	 											n								n					n					n								n					

	 	 														 	 	 																					 	 	 			
		 	 	 	 	 	 	 									

	
				aI gI 		ah		cyd9														→																		aI gI 		ah	cyd9	 	

	
G,roqd`c	`mc	k,cdkhmj+	rsq`x	dq`rtqd	 Ognmdshb	Qdoqdrdms`shnm	

													 			g						k					 	k	 	 	 											
	 	 	 											 	 	 	 	 			
	 	 														 	 	 									G↑	
	 						G						K				G	K	 	 	 						 			k�							
	 	 				<	 		 					 	 	 								G↑	

								n								n						n							n									n											 	 	 	 	k�															
	 	 														 	 	 																									K↓				

		 	 	 	 	 	 	 													

		
					aI gI 		ah			cyd9																													aI gI 		ah		cyd9	

Sgd	sghqc	odqrnm	oktq`k	hr	l`qjdc	ax	ZaÕ◊\-	Hs	hr	`kv`xr	qd`khydc	nm	`	

ghfg	snmd+	`r	sgd	dw`lokdr	sg`s	enkknv	rgnv-	

	
007(	 AÕ◊ cd∆		 	 	 	
	 2o		d`s-EK	
	 _Sgdx�d`s&	
	
	 AÕ◊ st∆fn∆	 	 	 	
	 2o			lhw-EK	
	 _Sgdx�lhw&	
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 AÕ◊ anæ				cd∆	 	 	 	
	 2o		ETS	d`s-EK	
	 _Sgdx�vhkk�d`s&	
	
 AÕ◊	anæ					khÃ	 	 	 	
	 2o	ETS		`cuhrd-EK	

_Sgdx�vhkk�`cuhrd&		 	

	
Sgdrd	c`s`	rgnv	sg`s	sghr	l`qjdq	cndr	mns	b`trd	mnq	tmcdqfn	`mx	

snm`k	bg`mfdr-	

	
2-2	 Rxms`bshb	Rsqtbstqd	

Sgd	a`rhb	vnqc	nqcdq	`mc	sgd	ogq`rd	hmsdqm`k	rsqtbstqd	ne	Midæl	`qd	

oqdrdmsdc	gdqd	aqhdekx	hm	nqcdq	sn	hmsqnctbd	sgd	rxms`bshb	rsqtbstqd	ne	sgd	

k`mft`fd-	

	
2-2-0	 A`rhb	Vnqc	Nqcdq	

A`jdq	 '0878(	rdsr	`	o`q`ldsdq	ne	vnqc	nqcdq	 enq	m`stq`k	 k`mft`fdr+	

rs`shmf	sg`s	k`mft`fdr	adknmf	hm	nmd	ne	sgqdd	fqntor+	m`ldkx+	RUN+	RNU	

`mc	 URN-	 	 Sgd	 a`rhb	 vnqc	 nqcdq	 enq	 Midæl	 hr	 RUN-	 Bnmrhcdq	 sgd	

enkknvhmf	c`s`-	

			ZR	 							U															N		\	
008(	 BÍ hÍ 		anæ				sÕ kn∆			f`∆		œ∆j`æq`∆	 	 _Vd�vhkk�vqhsd�sgd�annj&		

0o						ETS	vqhsd	sgd	annj	
	 	
	 ZR	 		U															N	\	

LÍ 		kd∆,cd∆									ld∆,cd∆	 	 	 _H�d`s�ennc&	 	
0r			OQDR,d`s		B5,ennc	
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Z		R	 													U											N										\	
Lt∆qtæl		a`æ			fvÕ gn∆	kd∆,jnæ&næ				mi—æ	 _Sgd�l`m�sgqdv�sgd�rsnmd&�
l`m							O1			sgqnv	B4,rsnmd		BNM	

	
	
	 Z		R	 											U												N									\	

Lv—»m			a`æ				kfl»9					lt∆qtæl	mi—æ		 _Sgd�bghkc�hmrtksdc�sgd�l`m&	
	 bghkc					O1		hmrtks						l`m		BNM	

	
											

2-2-1	 Ogq`rd,Hmsdqm`k	Rsqtbstqd	

Gd`cr	 `qd	 hmhsh`k	 vhsghm	 ogq`rdr-	 Vhsghm	 sgd	 mntm	 ogq`rd+	 enq	

dw`lokd+	 sgd	mntm	nbbtqr	hm	sgd	hmhsh`k	onrhshnm-	Sghr	hr	hm	khmd	vhsg	sgd	

hcd`	 sg`s	 `	 gd`c,hmhsh`k	 k`mft`fd	 vhkk	 g`ud	 oqdonrhshnmr	 hmrsd`c	 ne	

onrsonrhshnmr+	sgd	fdmhshud	nq	sgd	`cidbshud	vntkc	enkknv	sgd	mntm	`mc	`	

qdk`shud	bk`trd	vntkc	enkknv	sgd	mntm	hs	lnchehdr	'Anxc	08869	7/(-	Dudm	

sgntfg	Midæl	`fqddr	vhsg	sghr	oqdchbshnm+	bdqs`hm	hmrs`mbdr	rddl	sn	e`krhex	

hs-	Hs	g`r	addm	mnshbdc+	enq	dw`lokd+	sg`s	sgd	hmsdqqnf`shud	oqnmntm	`kv`xr	

oqdbdcdr+	 q`sgdq	 sg`m	 enkknvr	 sgd	mntm-	Sgd	 dw`lokdr	 sg`s	 enkknv	rgnv	

sgd	 onrhshnm	 ne	 sgd	 mntm	 `mc	 `krn	 cdlnmrsq`sd	 sg`s	 sgd	 lnchehdqr	 `fqdd	

vhsg	sgd	gd`c-	

	
01/`(	Ad∆,jøæk						a`»l								adæ	 	 _Sgdrd�lx�rhrsdqr&	
	 BK1,rhrsdq	lx								sgdrd					

	 	
LÕ ,j`æm					li`»l					vdæ	 	 _Sgdrd�lx�bknsgdr&�

	 BK3,bknsg	lx							sgdrd	
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	 Kd∆,jt∆v`∆				k`»l							kdæ	 	 _Sghr�lx�rod`q&�
	 BK4,rod`q		lx						sghr	

	
	 AÕ ,cy`∆œ`∆				ai`»							aidæ	 	 _Sgdrd�lx�eh`mbdær&	
	 BK7,eh`mbdæ	lx						sgdrd	

	
	 ÷,aut∆&								v`∆l					midæ	 	 _Sghr�lx�lnqs`q&	
	 BK8,lnqs`q	lx						sghr	

a(		 v`æ9					j`æm	 	 	 	 _vghbg�bknsg>&	
	 vghbg	bknsg	
	
	
	 li`æ9			lÕ◊,	lÚgÚ	 	 	 _vghbg�c`xr>&	
	 vghbg	BK3,c`x	
	
	
	 k`æ9						kdæ,aÍ k		 	 	 _vghbg�aqd`rs>&	
	 vghbg	BK4,aqd`rs	 	
	 ai`æ9				aÕ◊,a`æm	 	 	 _vghbg�rtqdshdr>&�
	 vghbg	BK7,rtqdsx	
	
	
	 i`æ9					mt∆m	 	 	 	 _vghbg�ahqc>&	
	 vghbg	ahqc	

	
Sgd	 c`s`	 hm	 '`(	 rgnv	 sg`s	 sgd	 mntm	 oqdbdcdr	 hsr	 lnchehdqr	 hm	 `	

ogq`rd	 `mc	 sg`s	 sgd	 lnchehdqr	 `kv`xr	 `fqdd	 vhsg	 sgd	 mntm	 sgdx	 enkknv-	

Sgnrd	hm	'a(	rgnv	sg`s	tmkhjd	sgd	qdrs	ne	sgd	lnchehdqr+	sgd	hmsdqqnf`shud	

oqnmntm	`kv`xr	oqdbdcdr	sgd	mntm	hm	`	mntm	ogq`rd-	
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2-3	 Bnmbktrhnm	

	 Hm	sghr	bg`osdq+	 sgd	mnlhm`k	`mc	udqa`k	lnqognknfx	ne	Midæl	g`ud	

addm	 oqdrdmsdc-	 Sgd	 mntm	 bk`rr	 rxrsdl	 g`r	 addm	 dk`anq`sdkx	 chrbtrrdc	

snfdsgdq	 vhsg	 sgd	 `fqddldms	 o`ssdqmr	 entmc	 hm	 mnlhm`k	 enqlr-		

Etqsgdqlnqd+	 sgd	 dkdldmsr	 sg`s	 l`jd	 to	 sgd	 rsdl	 `mc	 sgd	 oqd,rsdl	

l`sdqh`k	 rtbg	 `r	 sgd	 dwsdmrhnmr+	 sgd	 sdmrd	 l`qjdqr	 `mc	 sgd	 rtaidbs	

l`qjdqr	 g`ud	 addm	 chrbtrrdc	 hm	 cds`hk-	 Sgqdd	 mdv	 ognmnknfhb`k	 qtkdr9	

Cdk`sdq`khy`shnm+	Udk`q	M`r`k	cdkdshnm	`mc	a,cdkdshnm	sg`s	`ookx	hm	Kdudk	

1	g`ud	addm	chrbtrrdc-	Ehud	 snmnknfhb`k	 qtkdr9	Ehm`k	 knv	cnbjhmf+	Snmd	

roqd`c+	 k,roqd`c	 `mc	 g,cdkhmj+	 G,roqd`c	 `mc	 K,cdkhmj+	 `mc	 Onk`q	 snmd	

ok`bdldms	 g`ud	 `krn	 addm	 chrbtrrdc-	 Hm	 nqcdq	 sn	 rgnv	 sgd	 rxms`bshb	

rsqtbstqd	ne	Midæl+	sgd	a`rhb	vnqc	nqcdq	`mc	sgd	ogq`rd,hmsdqm`k	rsqtbstqd	

g`ud	addm	oqdrdmsdc	snv`qcr	sgd	dmc	ne	sghr	bg`osdq-	
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BG@OSDQ	3	

 
 
 

SNMD	HM	MNTMR	
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3-/	 Hmsqnctbshnm		

Sghr	bg`osdq	chrbtrrdr	sgd	snmnknfx	ne	sgd	Midæl	mntm-	Hs	adfhmr	ax	

`	oqdrdms`shnm	ne	sgd	lnqogdld	rsqtbstqd	ne	mntm	qnnsr-	Bnmrhcdqhmf	sg`s	

sgd	 rtqe`bd	 snmd	 hr	 mns	 `kv`xr	 hcdmshb`k	 sn	 sgd	 tmcdqkxhmf	 snmd	 hm	

k`mft`fdr+	 hs	 fndr	`gd`c	 sn	oqdrdms	 sgd	 rtqe`bd	 qd`khy`shnmr	ne	 sgd	mntm	

qnnsr	 `mc	 sn	 `qftd	 enq	 sgd	 tmcdqkxhmf	 snm`k	 ldknchdr	 ne	 d`bg-	 Sgd	

`rrnbh`shud	bnmrsqtbshnmr	`qd	`krn	hmbktcdc	hm	sghr	bg`osdq-	

	
3-0	 Lnqogdld	Rsqtbstqd	ne	Mntm	Qnnsr	

Sgd	lnrs	bnllnm	lnqogdld	rsqtbstqdr	sg`s	nbbtq	nm	Midæl	mntm	

qnnsr	 `qd	 BU	 `mc	 BUB-	 Sgd	 kdrr	 bnllnm	 BUU	 lnqogdld	 sxod	 `krn	

nbbtqr-		Sghr	lnqogdld	rsqtbstqd	hr	rgnvm	hm	sgd	c`s`	hm	s`akd	15-	

	
BU	 BUB	 BUU	

kd∆,cyd∆				_snnsg&		 mt∆m 									_ahqc&	 aÕ◊9			_pt`qsdq&	

aÕÃ						_qdrhcdmbd&	 kd∆,aÍ k						_aqd`rs&	 cynæ9	_adc&	

kd∆,an∆					_enns&	 r—æœ										_e`sgdq&	 ctæ9		_mnhrd&	

rnæ									_eqhdmc&	 ct∆q										_qnad&	 cÚ9_dwsq`�o`qs&	

kh◊										_sqdd&	 k`»l									_sq`o&	

S`akd	159	Lnqogdld	Rsqtbstqd	ne	Mntm	Qnnsr	
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3-1			Bnmsq`rshud	Tmcdqkxhmf	Snm`k	Ldknchdr	enq	Mntm	Qnnsr	
	

@r	 ldmshnmdc	 `anud+	 Midæl	 mntmr	 g`ud	 lnrskx	 lnmnrxkk`ahb	 `mc	

chrxkk`ahb	 qnnsr-	 Hs	 g`r	 `krn	 addm	 r`hc	 sg`s	 sgd	 k`mft`fd	 hr	 `	 svn,snmd	

k`mft`fd	 Ê	 Ghfg	 `mc	 Knv	 '@jtlat	 1///9	 0(-	 Sgd	 mntm	 qnnsr	 g`ud	 `	

entq,v`x	bnmsq`rshud	tmcdqkxhmf	snm`k	ldkncx+	m`ldkx+	G+	K+	GK+	`mc	KG	

`r	rgnvm	hm	sgd	enkknvhmf	dw`lokdr-	Sgd	rhmftk`q	mntmr	oqdrdmsdc	hm	sgd	

enkknvhmf	s`akd	`qd	s`jdm	eqnl	B6+	vghbg	s`jdr	mdhsgdq	`	rdfldms`k	mntm	

bk`rr	oqdehw	mnq	`	ekn`shmf	snmd	bk`rr	oqdehw-	

	
Tmcdqkxhmf	Enql	 BUBU	 BUB	 BU	

G	 s�Õ◊gnæ					_hrk`mc&	

r`æl`æ				_fqnto&	

aÕ◊l				_pt`mshsx&	

a`æm				_okdcfd&	

kh◊						_sqdd&	

k`æ					_fk`rr&	

K	 rø∆gø∆					_s`kd&	

cy`∆œ`∆			_eh`mbd&	

mt∆m			_ahqc&	

sn∆l			_ehfgs&	

cyn∆			_k`tfg&	

ln∆			_rsnl`bg&	

GK	 kÕ◊l`∆					_cqd`l&	

jtæq`∆					_aknv&		

k`»l			_sq`o&	

mn»q				_u`fhm`&	

�`»			_m`hk&	

aÕÃ					_qdrhcdmbd&	

KG	 s�Õ k`∆						_s`ann&	

�`∆œ`∆		_dkdf`mbd&	

j—∆a				_e`tks&	

a`∆l			_l`sdqh`k&	

fÙ					_l`cl`m&	

m∆st∆				_pt`qqdk&	

S`akd	169	Bnmsq`rshud	Tmcdqkxhmf	Snm`k	Ldknchdr	enq	Mntm	Qnnsr	
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S`akd	16	rgnvr	 sg`s	 rnld	ne	 sgd	rtqe`bd	 snmdr	`qd	cheedqdms	 eqnl	

sgd	tmcdqkxhmf	ldknchdr-	@m	dw`lokd	 hr	 sgd	tmcdqkxhmf	KG	ldkncx	 sg`s	

rtqe`bdr	`r	K-	Duhcdmbd	enq	`rrtlhmf	sgdrd	tmcdqkxhmf	ldknchdr	vhkk	ad	

chrbtrrdc	k`sdq-	Hm	rdbshnm	3-1-0+	hs	vhkk	ad	rgnvm	sg`s	sgd	NBO	`mc	Rsq`x	

Dq`rtqd	bnmrohqd	sn	itrshex	sgd	tmcdqkxhmf	G	ldkncx-	Sgdrd	oqhmbhokdr+	`r	

vdkk	`r	k,roqd`c	`mc	g,cdkhmj+�`mc	GK	Rhlokhehb`shnm�`qd�trdc	hm	rdbshnm	

3-1-2	sn	 itrshex	sgd	tmcdqkxhmf	GK	ldkncx-	Rhlhk`qkx+	 sgd	NBO+	k,roqd`c	

`mc	 g,cdkhmj+	 `mc	 Knv	 Snmd	 Roqd`c	 `qd	 dwoknhsdc	 hm	 rdbshnm	 3-1-3	 sn	

itrshex	sgd	tmcdqkxhmf	KG	ldkncx-	Mnsdr	nm	d`bg	ldkncx	enkknv-		

3-1-0	 		G	Ldkncx	

@r	 hmchb`sdc	 hm	 sgd	 s`akd+	 sgd	tmcdqkxhmf	ghfg	ldkncx	rtqe`bdr	`r	

Ghfg	nm	`kk	rxkk`akdr	hm	vnqcr	hm	hrnk`shnm-	Hm	lnrs	nsgdq	dmuhqnmldmsr	`r	

vdkk+	sghr	ldkncx	rshkk	rtqe`bdr	`r	Ghfg+	roqd`c	nudq	sgd	dmshqd	cnl`hm	ne	

sgd	ldkncx	'sghr	hlokhdr	sg`s	sgd	ognmdld	ne	snmd	hr	sgd	bnlokdsd	ldkncx	

`rrnbh`sdc	 vhsg	 `	 o`qshbtk`q	 lnqogdld-	 Hm	 nsgdq	 vnqcr+	 Èsnmd	 hr	 sgd	

oqnodqsx	ne	sgd	lnqogdld+	`mc	mns	ne	`mx	o`qshbtk`q	rdfldms	nq	rxkk`akd	

hm	 sg`s	lnqogdldÍ	'Xho	1//19	61(-	Gnvdudq+	 hm	dwbk`l`snqx	tssdq`mbdr	

sgd	Ghfg	adg`udr	cheedqdmskx-	Bnmrhcdq	ehqrs	sgd	enkknvhmf	dw`lokdr9	

		G	G						G			 	 		G	G				G	
 0‡ 0‡   0‡    0‡ 0‡  0‡ 

010`(		r`l`					id	 	 → Zr`l`		id\		 	 _ghr�fqnto&	
	 	fqnto			ghr	
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				G	G				G			 	 				G	G			G	
  0‡ 0‡  0‡     0‡ 0‡  0‡ 

a(	 	s�Õgn					id	 	 →	 Zs�hgn				id\			 _ghr�hrk`mc&	
	 	hrk`mc			ghr	

	
		K	G		G						K			 	 		K	G		G				K	
		02 0‡ 0‡   02   02 0‡ 0‡  02 

b(	 		lo`k`						i`9	 →	 	Zlo`k`				i`9\	 _sg`s�b`lo&	
	 		b`lo			sg`s	

	
				G			G			 	 													G					G	
  0‡  0‡     0‡   0‡ 

c(	 			id				k`	 	 →	 		Zid				k`\	 	 _ghr�fk`rr&	
	 		ghr		fk`rr	

	
Hm	sgdrd	cdbk`q`shud	ogq`rdr+	sgd	ghfg	ldkncx	hr	entmc	adenqd	ansg	

ghfg	 snmd	 `mc	 knv	 snmd	 lnqogdldr	 `r	 vdkk	 `r	 `esdq	 ghfg	 snmd	 `mc	 knv	

snmd	 lnqogdldr-	 Mn	 rtqe`bd	 bg`mfdr	 nbbtq	 hm	 rtbg	 b`rdr+	 `r	 sgd	

enkknvhmf	ehftqd	rgnvr-	

	
Ehftqd	29	G	Ldkncx	hr	qd`khydc	`r	G	
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Ehftqd	 2	 rgnvr	 sg`s	 sgd	 ghfg	 snmd	 hr	 qd`khydc	 `r	 Ghfg	 nm	 ansg	

lnqogdldr-	Ohsbg	sq`bdr	ne	sgd	c`s`	hm	'010(	`qd	rgnvm	hm	@oodmchw	D9	0-	

Hs	rgntkc	ad	ldmshnmdc		sg`s	sgd	qdbnqchmfr	trdc	hm	sghr	vnqj	nbb`rhnm`kkx	

rgnv	rnld	hmsdqedqdmbd	ctd	sn	sgd	e`bs	sg`s	`	l`mt`k	qdbnqcdq	hmrsd`c	ne	

`	 chfhs`k	 qdbnqcdq	 v`r	 trdc	 hm	 sgd	 ehdkc	 sn	 qdbnqc	 sgd	 c`s`-	 Sgd	 ohsbg	

sq`bhmfr	 gnvdudq	 rgnv	 to	 bkd`qkx	 `mc	 `qd	 cdlnmrsq`shud	 dmntfg	 ne	 sgd	

e`bsr	adhmf	oqdrdmsdc-	

Bnmrhcdq+	 rtardptdmskx	 sgd	 b`rdr	 oqdrdmsdc	 hm	 '011(	 vghbg	 rgnv	

sgd	nbbtqqdmbd	ne	torsdo	vgdm	svn	ghfg	snmdr	`qd	bnmshftntr-	

		G	G						K					G	 	 	 		G	G		↑G	
 0‡ 0‡   0   0‡    0‡ 0‡  0 ̃

011`(	r`l`														id	 	 →	 Zr`l`	 id\	 	 _ghr�fqnto &	
	 fqnto		DWBK		ghr	

	
		G	G						K					G	 	 	 		G	G				↑G	
 0‡ 0‡   0   0‡    0‡ 0‡   0 ̃

a(	 s�Õgn													id	 	 → [s�hgn		 id]  _ghr�hrk`mc &	
	 hrk`mc		DWBK	ghr	

	
K	G		G				K					G	 	 	 		K	G		G	↑G	
02 0‡ 0‡  0   0‡    02 0‡ 0‡  0 ̃

b(	 lo`k`												id	 		 → [ lo`k`		 id] _ghr�b`lo &	
	 b`lo		DWBK	ghr	

	
G											K	 				G				 											G					↑G	
0‡      0   0‡    0‡   0˜   

c(					at&     id	 	 → [at&		 id]  _ghr�dohkdorx &	
									dohkdorx	DWBK	ghr	
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G											K	 				G				 											G					↑G	
0‡      0   0‡    0‡   0˜   

d(	 k`					 												id	 	 → Zk`			  id]  _ghr�fk`rr &	
									fk`rr	 	DWBK	ghr			

	
Sgdrd	 ogq`rdr	 qdud`k	 sg`s	 vgdm	 svn	 ghfg	 snmd	 lnqogdldr	 `qd	

bnlahmdc	 hm	dwbk`l`snqx	ogq`rdr+	 sgd	rdbnmc	hr	torsdoodc+	`r	rgnvm	hm	

ehftqd	3-	

 
Ehftqd	39	Torsdo	ne	G	`esdq	`mnsgdq	G	

	Ehftqd	3	rgnvr	sg`s	sgd	rdbnmc	ghfg	snmd	hr	ghfgdq	sg`m	sgd	ehqrs-	

Ohsbg	 sq`bdr	ne	 sgd	c`s`	 hm	'011(	`qd	fhudm	 hm	@oodmchw	D9	1-	Torsdo	ne	

sgd	 rdbnmc	 ghfg	 snmd	 b`m	 ad	 `bbntmsdc	 enq	 ax	 `rrtlhmf	 sg`s	 sgdqd	 hr	 `	

ekn`shmf	 knv	 snmd	 dwoqdrrhmf	 sgd	 dwbk`l`shnm+	 vghbg	 nbbtqr	 hm	 adsvddm	

sgdrd	svn	vnqcr-	Mnshbd	sg`s	hmrdqshnm	'enq	dw`lokd	ne	sghr	ekn`shmf	snmd(	

l`x	ad	b`trdc	hm	k`mft`fdr	ax	sgd	mddc	enq	snmdr	hm	oqnlhmdms	onrhshnmr+	

ax	sgd	NBO+	nq	itrs	ax	_rodbhex&	'Xho	1//19	023(-	Hm	Midæl	hs	hr	b`trdc	ax	
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sgd	 NBO-	 Sghr	 hr	 `	 bnudq	 sdql	 enq	 `	 rds	 ne	 oqhmbhokdr	 sg`s	 bnmrohqd	 hm	

l`mx	k`mft`fdr	sn	oqnghahs	sgd	nbbtqqdmbd	ne	`ci`bdms	hcdmshb`k	ed`stqdr	

nm	mnmrjdkds`k	shdqr	'be-	LbB`qsgx	0875+	Nccdm	0875+	0877+	Lxdqr	0886+	

Rmhcdq	 0888(-	 Hm	 Midæl+	 sghr	 oqhmbhokd	 oqnghahsr	 `ci`bdms	 hcdmshb`k	 snmdr	

vhsghm	 `	 rhmfkd	 lnqogdld+	 `bqnrr	 lnqogdld	 antmc`qhdr+	 `r	 vdkk	 `r	

`bqnrr	vnqc	antmc`qhdr-	Gdqd+	sgd	hmrdqshnm	ne	sgd	ekn`shmf	snmd	oqdudmsr	

sgd	NBO	eqnl	ldqfhmf	sgd	svn	ghfg	snmdr-	Adb`trd	hs	k`bjr	`	SAT+	sghr	

ekn`shmf	 snmd	 hr	 cdkdsdc	 snv`qcr	 sgd	dmc	ne	 sgd	cdqhu`shnm	 enkknvhmf	 sgd	

rsq`x�dq`rtqd	oqhmbhokd-	 Hs	rgntkc	ad	mnsdc	 sg`s	Rsq`x	Dq`rtqd	`ookhdr	`s	

sgd	 dmc	 ne	 sgd	 onrskdwhb`k	 bnlonmdms	 sn	 cdkdsd	 `kk	 tm`rrnbh`sdc	 snm`k	

ed`stqdr	 oqhnq	 sn	 sgd	 `ookhb`shnm	 ne	 `mx	 ognmdshb+	 h-d-+	 fq`chdms	 ed`stqd	

bnlonmdms+	 qtkdr	 'be-	 Hsn»	 0875+	 Rmhcdq	 088/+	 0888(-	 Sgd	 `ookhb`shnm	 ne	

sgdrd	 svn	 oqhmbhokdr	 odqlhsr	 sgd	 rdbnmc	 ghfg	 snmd	 sn	 ad	 qd`khydc	 nm	 `	

ghfgdq	qdfhrsdq	sg`m	sgd	ehqrs-	Bnmrhcdq	sgd	cdqhu`shnm	sg`s	enkknvr-	

012(	 	 				Hmots	 	 	 	 								Rsq`x	Dq`rtqd	

													 		g												k			g	 		 	 									g																g								
	 	 	 											 	 	 	 	 			
	
	 						G										K			G									 	 	 				G														G						 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n													n									n									 	 	 										n								n																							n									

	 	 														 	 	 	 	 	 	 			

							

	 					r`l`	 				id	 	 	→	 					 				r`l`									id	 	
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Ognmdshb	qdoqdrdms`shnm	 								 	 	 	 	 		

� � � � � � � � � ��

	 	 	 	G↑	 	 	 	 									
            h�          

	 	 					H↑  					 	 	 	 	 	 	

	 	 	r`l`		id	

	
Sghr	cdqhu`shnm	rgnvr	sg`s	hm	QSS	`	knv	snmd	sg`s	qdl`hmr	ekn`shmf	

'`mc	 hr	 dudmst`kkx	 rsq`x,dq`rdc(	 qdrtksr	 hm	 torsdo	 ne	 sgd	 enkknvhmf	 ghfg	

snmd	vgdqd`r	 `	 ekn`shmf	 snmd	vgnrd	 knv	 qdfhrsdq	 ed`stqd	 roqd`cr	 sn	 `mc	

cdkhmjr	 sgd	 enkknvhmf	 ghfg	 qdfhrsdq	 b`trdr	 cnvmrsdo	 ne	 sg`s	 enkknvhmf	

ghfg	snmd-	

Sgd	 sqd`sldms	 ne	 torsdo	 qdl`hmr	 `	 o`qshbtk`qkx	 cheehbtks	 oqnakdl-	

Bkdldmsr	'08859	740,41(	l`jdr	sgqdd	bk`hlr	sn	cdlnmrsq`sd	sg`s	hs	hr	mns	

rxlldsqhb`k	sn	cnvmrsdo-	Sgd	ehqrs	hr	sg`s	torsdo	Èhr	`oo`qdmskx	qdrsqhbsdc	

sn	G	snmdrÍ-	Rdbnmckx+	torsdo	Èhr	mns	jmnvm	sn	ad	kdwhb`kkx	chrshmbshudÍ-	

Ehm`kkx+	 Ètorsdo	 hr	 mns	 jmnvm	 sn	 `ookx	 qdbtqrhudkx	 sn	 bqd`sd	 qhrhmf	

hmsnm`shnm`k	 rs`hqb`rdr+	 `s	 kd`rs	 hm	@eqhb`m	 k`mft`fdrÍ-	 Gnvdudq+	 Rmhcdq	

'088890/4,004(	 rgnvr	 `m	 torsdo	 rxrsdl	 sg`s	 bknrdkx	 lhqqnqr	 cnvmrsdo	

rxrsdlr-	 Gd	 hkktrsq`sdr	 sg`s	 bnmsq`qx	 sn	 Bkdldmsr&	 `rrdqshnmr+	 torsdo	 hr	

kdwhb`kkx	 chrshmbshud	 `mc	 cndr	 `ookx	 qdbtqrhudkx	 sn	 bqd`sd	 qhrhmf	

hmsnm`shnm`k	rs`hqb`rdr-	Gd	`krn	cdlnmrsq`sdr+	hm	khmd	vhsg	Bkdldmsr+	sg`s	
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torsdo	 hr	 qdrsqhbsdc	 sn	 G	 snmdr-	 Gd	 bnmbktcdr	 sg`s	 sgd	 bntmsdq,duhcdmbd	

oqnuhcdc	`f`hmrs	Bkdldmsr&	bk`hlr	snfdsgdq	vhsg	sgd	e`bsr	ots	snfdsgdq	ax	

ansg	 ne	 sgdl	 b`kk	 enq	 `	 sgdnqdshb`k	 eq`ldvnqj	 sg`s	 sqd`sr	 torsdo	 hm	 `	

l`mmdq	rhlhk`q	sn	cnvmrsdo+	vhsg	ahm`qx	ed`stqdr	`mc	ognmnknfhb`k	qtkdr-		

Sgd	 torsdo	 ne	 ghfg	 snmdr	 hm	 Midæl	 rgnvm	 gdqd	 `mc	 sg`s	 ne	 knv	 snmdr	

rgnvm	 hm	 rdbshnm	 4-5	 cdlnmrsq`sdr	 sg`s	 torsdo	 hr	 rxlldsqhb`k	 sn	

cnvmrsdo-	Hs	 hkktrsq`sdr	sg`s	torsdo	hr	fq`ll`shb`k-	Hs	`krn	cdlnmrsq`sdr+	

bnmsq`qx	 sn	Bkdldmsr	`mc	Rmhcdq	 sg`s	ansg	G	`mc	K	 snmdr	o`qshbho`sd	 hm	

torsdo-	 Ehm`kkx+	 hs	 rgnvr	 sg`s	 sgd	 ahm`qx	 ed`stqdr	 ne	 QSS	 `mc	

ognmnknfhb`k	qtkdr	`qd	qdkdu`ms	hm	sgd	sqd`sldms	ne	torsdo-	

	
3-1-1	 		K	Ldkncx	

Sgd	 tmcdqkxhmf	 knv	 ldkncx	 rtqe`bdr	 `r	 Knv	 nm	 `kk	 rxkk`akdr-	

Gnvdudq+	vgdm	sghr	ldkncx	nbbtqr	`s	sgd	dmc	ne	`m	tssdq`mbd+	sgd	snmd	hr	

qd`khydc	 `r	 `	 knv	 e`kk	 'h-d-+	 `	 knv	 snmd	 vgnrd	 ohsbg	 e`kkr	 dudm	 etqsgdq(-	

Bnmrhcdq	 sgd	enkknvhmf	c`s`	 'mnshbd	 sg`s	 sgd	cnvm	`qqnv+	↓+	 sg`s	nbbtqr	

`esdq	sgd	ehm`k	knv	snmd	hmchb`sdr	sgd	e`kk(9	

	
	K		K											G				 	 		K		K					G	

	 	02 02      0‡   02 02   0‡ 
013`(	a`l`											id	 → [a`l`				id	\	_ghr�oqnrshstshnm&	
	 oqnrshstshnm		ghr	
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		K		K							G				 	 				K		K			G	
	 		02 02    0‡     02 02  0‡ 
a(	 vtmt							id		 →  [vtmt			id]  _ghr�od`mts&	
	 od`mts					ghr	

		K						G				 	 												K					G	
	  02   0‡        02   0‡ 
b(	 mtm			id	 	 → [mtm			id] _ghr��ahqc&	
	 ahqc		ghr	
	
	 		K						K		K			 	 		K				K		K↓	
	  02   02 02     02  02 0A 
c(	 m«				vtmt	 	 → [m«	vtmt]�� _vhsg�od`mts&	
	 vhsg		od`mts	
	
	 		G							K	 	 	 				G			K↓	
	  0‡    02        0‡  0A 
d(	 	i`9					ctq	 	 →  [i`9		ctq]�� _vghbg�qnad&	
	 vghbg		qnad	
	
	

Hm	 rnld	 @eqhb`m	 k`mft`fdr+	 sgd	 knv	 snmd	 e`kkr	 nq	 cnvmfkhcdr	

tssdq`mbd	ehm`kkx-	Hs	hr	oqnmntmbdc	`s	sgd	knvdrs	ohsbg	kdudk+	`r	rgnvm	hm	

ehftqd	4-		

 
																Ehftqd	49	Cnvmfkhchmf	ne	Ehm`k	K	
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Sghr	 ehftqd	 rgnvr	 sg`s	 sgd	 ehm`k	 knv	 snmd	 e`kkr-	 @oodmchw	 D9	 2	

rgnvr	sgd	ohsbg	sq`bdr	ne	sgd	c`s`	hm	'013(-	Sgd	cnvmfkhchmf	ne	sgd	ehm`k	

knv	 snmd	 hr	`bbntmsdc	 enq+	 hm	Midæl+	ax	`rrtlhmf	 sg`s	 hs	 hr	 sgd	deedbs	ne	

hmsnm`shnm	 sg`s	 b`trdr	 `mx	 tssdq`mbd,ehm`k	 `rrnbh`sdc	 knv	 snmd	 sn	 ad	

qd`khydc	 `r	 `	 knv,e`kkhmf	 snmd-	 Sgd	 enkknvhmf	 qdoqdrdms`shnm	 rgnvr	 sghr	

qd`khy`shnm-	

014(	 	 Hmots			 	 	 Ognmdshb	qdoqdrdms`shnm	

													 			g					k											 	 	 	 			
	 	 	 											 	 	 	 	 			
	 	 	 	 		 	
																G				K														 	 	 						
	 	 	 		 					 	 	 	 	 	 	
	 		 	 	 	 	 												G↑	
	 															n											n															 													

	 	 														 	 	 	 					k�			 			
	 	 	 	 	 	 	 K↓	
	

				i`9	 	ctq	 	 	 	 											i`9		ctq 

	 Mnshbd	sg`s	sghr	e`kk	hr	`ssqhatsdc	hm	sgd	ognmdshb	bnlonmdms	sn	knv	

snmdr	sg`s	`qd	tssdq`mbd,ehm`k-	Sgd	rk`msdc	m`stqd	ne	sgd	ehm`k	snmd	rgnvr	

sg`s	sgd	ohsbg	e`kkr	dudm	knvdq	sg`m	sg`s	ne	`	mnql`k	knv	snmd-	

	
3-1-2	 		GK	Ldkncx	

Nm	 chrxkk`ahb	 mntmr+	 sgd	 GK	 ldkncx	 hr	 qd`khydc	 `r	 `	 ghfg	 snmd	

enkknvdc	 ax	 `	 knv	 snmd	 nm	 svn	 rdo`q`sd	 rxkk`akdr-	 Nm	 lnmnrxkk`ahb	

mntmr+	 hs	 hr	 qd`khydc	 `r	 `	 GK	 snmd	 fkhcd	 nm	 `	 rhmfkd	 rxkk`akd-	Gnvdudq+	
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vgdm	`	ghfg,snmdc	lnqogdld	enkknvr	sgd	GK	ldkncx+	sgd	enkknvhmf	ghfg	

snmd	 hr	 `tsnl`shb`kkx	cnvmrsdoodc+	 `r	 rgnvm	 hm	 sgd	c`s`	 adknv-	Mnshbd	

sg`s	 cnvmrsdo	 `mc	 cnvmcqhes	 ne	 ghfg	 snmdr	 hr	 sqhffdqdc	 ax	 `	 rodbhehb	

ognmnknfhb`k	snmd+	sxohb`kkx	`	knv	snmd	hm	l`mx	@eqhb`m	k`mft`fdr-	Sghr	

snmd	 l`x	 ad	 qd`khydc	 nm	 sgd	 rtqe`bd+	 hm	 vghbg	 b`rd	 Èsgd	 knvdqhmf	 hr	

oqnodqkx	b`kkdc	`tsnl`shb	cnvmrsdo+	nq	cnvmcqhes+	nq	sgd	sqhffdq	l`x	ad	`	

ekn`shmf	snmd+	hm	vghbg	b`rd	hs	 hr	b`kkdc	mnm,`tsnl`shb	cnvmrsdo+	nq	itrs	

cnvmrsdoÍ	 'Xho	 1//1(-	 Rnld	 khmfthrsr	 rshkk	 sghmj+	 gnvdudq+	 sg`s	 sgd	

ekn`shmf	 snmd	`m`kxrhr	ne	cnvmrsdo	g`r	 sgd	chr`cu`ms`fd	sg`s	 sgdqd	 hr	mn	

rdfldms`k	 oqdbdcdms	 enq	 `	 ekn`shmf+	 ognmdshb`kkx	 tmqd`khydc	 ed`stqd	

dwdqshmf	nmfnhmf	ognmnknfhb`k	deedbsr-	@lnmfrs	sgdl+	Bk`qj	'088/(+	`mc	

Xho	'1//1(	oqdedq	sn	s`kj	`ants	bnudqs�knv�snmdr	sg`s	e`hk	sn	rtqe`bd-	Dudm	

sgntfg	sghr	hrrtd	qdl`hmr	tmrdsskdc+	hs	hr	`fqddc	sg`s	sgdqd	hr	`	knv	snmd+	

dhsgdq	 ekn`shmf	 nq	 bnudqs+	 sg`s	 hr	 oqdrdms	 hm	 `	 cnvmrsdo	 dmuhqnmldms-	

Nardqud	sgd	c`s`	hm	'015(9	

		
								KG	K						G	 	 	 	KG	K				↓G	

020‡ 02   0‡           020‡ 02   0v 
015`(	ms`l`				id	 	 →	 Zms`l`		 id\		 _ghr�odoodq&	
	 odoodq			ghr			
	
	 		G	K										G															 			G	K				↓G	

 0‡ 02     0‡          0‡ 02   0v 
a(							cÕm`										id	 →	 	Zchm`			 id\		 _ghr�qdbdoshnm&	
	 	qdbdoshnm		ghr	
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	 		G	K						G				 	 			G	K				↓G	
 0‡ 02   0‡            0‡ 02   0v 

b(	 	jtq`					id	 	 →	 Zjtq`				 id\		 _ghr�aknv&	
	 	aknv			ghr	
	
	 				G		K							G						 	 					G		K	↓G	

  0‡ 02    0‡           0‡ 02  0v 

c(	 	s�Õfn						vÕm	 →	 	Zs�hfn	 vhm\	 _xntq�qdedqdd&	
	 	qdedqdd				xntq	
	
	 		G		K					G	 	 	 			G		K			↓G	

 0‡ 02   0‡            0‡ 02   0v 
d(	 	kÕl`			fv—q		 →	 	Zkhl`	 fv—q\	 _nmd�cqd`l&	
	 	cqd`l			nmd	

Hm	sgdrd	c`s`+	sgd	Knv	ne	sgd	GK	roqd`cr	hsr	qdfhrsdq	sn	`mc	cdkhmjr	

sgd	 enkknvhmf	ghfg	qdfhrsdq+	 enkknvhmf	 sgd	 qtkd	ne	 k,roqd`c	`mc	g,cdkhmj-	

Sgd	 enkknvhmf	 ghfg	 snmd	 hr	 sgdqdenqd	 qd`khydc	 nm	 sgd	 oqdbdchmf	 knv	

qdfhrsdq+	qdrtkshmf	sn	cnvmrsdo+	`r	b`m	ad	rddm	hm	sgd	enkknvhmf	ehftqd-	

 
Ehftqd	59	Cnvmrsdo	ne	rdbnmc	G	hm	`	G	K	G	rdptdmbd	
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Sgd	ehftqd	rgnvr	 sg`s	 sgd	rdbnmc	ghfg	 snmd	 hr	 qd`khydc	`s	`	 knvdq	

kdudk	 sg`m	 sgd	 ehqrs-	 Ohsbg	 sq`bdr	 ne	 sgd	 c`s`	 hm	 '015(	 `qd	 rgnvm	 hm	

@oodmchw	D9	3-	

	@r	r`hc	`anud+	`tsnl`shb	cnvmrsdo	cdrbqhadr	`	rhst`shnm	vgdqd	`	

ghfg	 snmd	 knvdqr	 `esdq	 `m	 nudqs	 knv	 snmd-	 Hs	 g`r	 addm	 nardqudc+	 enq	

dw`lokd	hm	Bgtlatqtmf+	sg`s	Èvgdmdudq	`	ghfg	snmd	enkknvr	`	knv	snmd	

vhsghm	`	ognmnknfhb`k	ogq`rd+	sgdqd	hr	`tsnl`shb	cnvmrsdo:	h-d-+	sgd	Ghfg	

hr	 qd`khydc	nm	 sgd	r`ld	'knvdq(	qdfhrsdq	`r	 sgd	KnvÍ	'Rmhcdq	08889	63(-	

Sghr	`rrtloshnm	hr	`krn	sqtd	enq	Midæl+	`r	rgnvm	hm	sgd	c`s`	`anud-	Sgd	

roqd`chmf	 `eedbsr	 `kk	 ne	 sgd	 SATr	 sg`s	 `qd	 khmjdc	 sn	 sgd	 SQM	 rhmbd	 sgd	

s`qfds	ne	sgd	roqd`c	hr	sgd	SQM-	Sgd	enkknvhmf	cdqhu`shnm	`bbntmsr	enq	sgd	

`anud	c`s`9	

	
016(	 	 Hmots	 	 				 	 		k,roqd`c	`mc	g,cdkhmj	
	
													 			g			k						g						 	 	 										g				k	 						g	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 		<	
	 						G			K				G											 	 	 				G			K						G						 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n												n																						 	 	 										n									n																n									

	 	 													 	 	 	 	 	 					

							

														s�Õ		fn		vÕm	 								→	 												s�Õ	fn					vÕm	 	
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	 	 Ognmdshb	qdoqdrdms`shnm	

	 	 	 	 	
	 	 	

						G↑					
	 	 							 k�											G↑				 	 	 	 								
																			 	 						K↓															 	 	

	

																									s�Õ			fn						vÕm	

	
Sn	 g`mckd	 sghr	 sxod	 ne	 rhst`shnm+	 hs	 g`r	 `krn	 addm	 nardqudc	 ÈHm	 `	

GKG	rdptdmbd	sgd	knv	b`trdr	hsr	nvm	rxkk`akd	sn	g`ud	`	ohsbg	`s	sgd	knv	

dmc	ne	sgd	ohsbg	q`mfd-	Rdbnmc+	hs	b`trdr	sgd	vgnkd	ohsbg	q`mfd	sn	lnud	

cnvm-	Sghr	hm	stqm	ld`mr	sg`s	sgd	rdbnmc	ghfg	snmd	g`r	`	knvdq	ognmdshb	

ohsbg	sg`m	sgd	ehqrs	rn	sg`s	ognmdshb`kkx	vd	fds	rnldsghmf	khjd	GKLÍ	'Xho	

1//19	00(-	

Sgd	 lnmnrxkk`ahb	 mntmr	 vhsg	 sgd	 r`ld	 GK	 ldkncx	 adg`ud	

cheedqdmskx	vgdm	 `	ghfg,snmdc	lnqogdld	 hr	 `oodmcdc	 sn	 sgdl-	Nardqud	

sgd	dw`lokdr	adknv-	

GK			G	 	 	 				G			G	
 0r  0‡       0v  0v 

017`(	jtk			id	 	 →	 	Zjtk		id\	 		_ghr�q`bd&� 	
	 q`bd	ghr	
	
	
										GK				G	 	 	 				G			G	

 0r   0‡       0v  0v 
a(	 	k`l			id	 	 → 	Zk`l		id\	 		_ghr�sq`o&	 	
	 	sq`o		ghr	
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			GK				G	 	 	 				G					G	
  0r   0‡       0v   0v 

b(	 	c�Õl			iÕm	 	 →						Zc�hl		ihm\					_xntq�rnmf&� 	
	 rnmf	xntq	

	
	GK						G	 	 	 				G					G	
 0r    0‡       0v   0v 

c(				 �dg	 		iÕm	 	 →		 	Z�dg			ihm\	 		_xntq�onqshnm&	 	
	 onqshnm	xntq	

	
	GK				G	 	 	 				G			G	
 0r   0‡      0v  0v 

d(	 �`	 	id	 	 → 	Z�`			id\	 		_gdq	bk`v&	
	 bk`v			gdq	
	

Hm	sgdrd	c`s`+	sgd	GK	ldkncx	hr	qd`khydc	`r	Ghfg	xds	hsr	qdfhrsdq	hr	

hcdmshb`k	sn	sg`s	ne	sgd	enkknvhmf	ghfg	snmd	rteehw	sg`s	hr	`ss`bgdc	`esdq	hs+	

`r	b`m	ad	rddm	hm	sgd	ehftqd	adknv-		

	
							Ehftqd	69	GK		G	rtqe`bdr	`r		G	
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Ehftqd	6	rgnvr	 sg`s	ansg	lnqogdldr	`qd	qd`khydc	nm	`	ghfg	 snmd-	

Ohsbg	sq`bdr	ne	sgd	c`s`	hm	'017(	`qd	rgnvm	hm	@oodmchw	D9	4-	Sn	`bbntms	

enq	 sgd	 e`bs	 sg`s	 ansg	 lnqogdldr	 `qd	 qd`khydc	 nm	 `	 ghfg	 snmd+	 hs	 hr	

`rrtldc	 sg`s	 sgd	 GK	 bnmsntq	 snmd	 hr	 rhlokhehdc	 sn	 `	 ghfg	 snmd	 vgdm	 hs	

nbbtqr	adenqd	 `mnsgdq	ghfg	 snmd+	 `r	 rgnvm	 hm	 sgd	 qtkd	 hm	 '018(-	Sghr	 hr	

enkknvdc	 ax	 sgd	 ldqfhmf	 ne	 sgd	 svn	 ghfg	 snmdr+	 `kknvhmf	 ansg	 sn	 ad	

qd`khydc	nm	sgd	r`ld	qdfhrsdq-	

	
018(	 S,qtkd	49	GK	Rhlokhehb`shnm	

	 									U	 U	 →					U					U	

	
	 									G	K			G															G					G	

	 Sghr	qtkd	r`xr	sg`s	`	GK	bnmsntq	snmd	hr	rhlokhehdc	sn	`	ghfg	snmd	

vgdm	hs	hr	enkknvdc	ax	`	ghfg	snmd-	

Hm	 nqcdq	 sn	 tmcdqrs`mc	 gnv	 sgdrd	 oqnbdrrdr	 vnqj+	 enkknv	 sgd	

cdqhu`shnm	adknv-	
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02/(					 								Hmots	 	 	 	 	 GK	Rhlokhehb`shnm			

													 			g			k						g	 	 	 																				g									g	
	 	 	 											 	 	 	 	 			
	 								
	 						G			K				G										 	 														G								G	 	 	
	 	 	 	 	 	 	 							
	 	 	 	 	 	 	 																																	
	 															n								n											n									 	 	 																															n																		n								

	 	 														 	 	 	 	 	 	 			
							 	 	 	 	 	 								

	
								 									k`l			ihm						 									→		 														k`l				ihm							→	
	
	
	

Ldqfdq	 	 	 	 						Ognmdshb	qdoqdrdms`shnm	

													 				g						 	 	 			
	 	 	 											 	 	 	 	 			
	 	 	 				 	
																G														 	 	 						
	 	 	 		 					 	 	 	 	 	 	
	 		 	 	 	 	 					 											G↑	
	 															n											n														 	 													

	 	 														 	 	 	 	 					 			
					 	 	 	 	 	 	 	 	 											

	 	
		 						k`l	ihm															 																												k`l	ihm									
	
	 	 	 	 	 	 				
	 	 	 	 	 	 	 			
3-1-3	 		KG	Ldkncx	

Enq	 hsr	 o`qs+	 sgd	KG	ldkncx	 rtqe`bdr	 `r	 `	mnm,e`kkhmf	Knv	nm	`kk	

rxkk`akd	 sxodr+	 `r	 qdekdbsdc	 hm	 sgd	 enkknvhmf	 vnqcr	 s`jdm	 eqnl	 s`akd	 16	

'o`fd	030(-	

�
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KG	 	 	 				K	
	07     02 

020`(	fU		 	 →	 	ZfU\			 _l`cl`m&�

K	KG		 	 		K		K	
02 07    02 02 

a(	 mst	 	 →				 	Zmst\		 _pt`qqdk&�

KG	 	 	 				K	
��07     02 

b(	 	j—a	 	 	→						Zj—a\		 _e`tks&�

		K		G		 	 				K		K	
 02 0‡     02 02 

c(	 	s�Õk`	 	 →  Zs�Õk`\	 _s`ann&�

K		G	 	 	 		K		K	
�02 0‡    02 02 

d(� �r—f—	 	 → Zr—f—\											_ctbj&�

	
Sgdrd	c`s`	rgnv	sg`s	sgd	tmcdqkxhmf	KG	ldkncx	rtqe`bdr	`r	knv+	`r	

rgnvm	hm	ehftqd	7-	

	
				Ehftqd	79	KG	Ldkncx	rtqe`bdr	`r	K	
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@r	b`m	ad	rddm	hm	ehftqd	7+	sgd	tmcdqkxhmf	KG	ldkncx	rtqe`bdr	`r	`	

mnm,e`kkhmf	Knv-	@oodmchw	D9	5	rgnvr	sgd	ohsbg	sq`bdr	ne	sgd	c`s`	hm	020-		

Sgd	c`s`	hm	'020(	b`m	ad	`m`kxrdc	`r	enkknvr9	sgd	knv	snmd	ne	sgd	

KG	ldkncx	roqd`cr	 hsr	SQM	sn	 sgd	ghfg	snmd	`mc	cdkhmjr	 hs	bnlokdsdkx-	

Mnshbd	 sg`s	 sghr	 g`oodmr	 vhsghm	 `	 fhudm	 cnl`hm	 ne	 snmd+	 hm	 sghr	 b`rd	 `	

ognmnknfhb`k	vnqc-	Sghr	hr	b`ostqdc	ax	sgd	enkknvhmf	qtkd9		

	
021(	S,qtkd	59	Knv	Snmd	Roqd`c	'KSR(	
	
	 K	 	G	
	

	
										n													n									

	 	 	<	

	
									î									î	

	
Sghr	 qtkd	 r`xr	 sg`s	 `	 knv	 snmd	 roqd`cr	 eqnl	 hsr	 SQM	 nmsn	 sgd	

enkknvhmf	ghfg	SAT+	`mc	hm	`	rdo`q`sd	oqnbdrr+	cdkhmjr	sg`s	ghfg	snmd-	

Hs	bntkc	ad	`qftdc	sg`s	sgd	ghfg	snmd	hr	ekn`shmf	hm	sghr	ldkncx	`mc	

qdl`hmr	`r	rtbg	hm	dmuhqnmldmsr	vgdqd	sghr	ldkncx	rtqe`bdr	`r	Knv	`mc	

hm	 dmuhqnmldmsr	 vgdqd	 hs	 rtqe`bdr	 `r	 KG	 hs	 cnbjr	 kdesv`qcr-	 Sghr	

`rrtloshnm	hr	chrb`qcdc	ax	sgd	e`bs	sg`s	sgd	cnbjhmf	nq	e`hktqd	sn	cnbj	ne	
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sghr	ekn`shmf	ghfg	snmd	vhkk	mns	ad	bnmrs`ms-	Bnmrhcdq+	enq	dw`lokd+	vg`s	

g`oodmr	vhsg	sgd	enkknvhmf	rdsr	ne	c`s`-	

	
	KG								 	 		K	
 07    02 

022`(	j—a	 	 →	 Zj—a\	 	 	 _e`tks&�

�
� �	K	G			 													K		K	

 02 0‡     02 02 

	 s�Õk`	 	 →	 	Zs�hk`\	 	 _s`ann&�

�
�
����������KG							G	 	 	 		K					G	

 07   0‡    02   0‡ 
a(	 j—a	 		ihm	 	 →	 Zj—a		ihm\	 _xntq�e`tks&	
	 e`tks				xntq	
	
	
	 		K		G											G								 				K		K					G	

 02 0‡   0‡    02 02   0‡ 

	 s�Õk`									fv—q	 →	 	Zs�hk`		fv—q\_nmd�s`ann	
	 s`ann						nmd	

	
	 	KG					K	 	 	 	KG		K↓	

 07  02    07  0A 
b(	 j—a					mh	 	 →	 Zj—a	mh\	 _sghr�e`tks&	
	 e`tks		sghr	

	
	 		K	G						K	 	 	 				K	G		 K↓	

 02 0‡   02     02 0‡  0A 

s�Õk`						mh	 	 →	 	Zs�hk`				i`9\	_sg`s�s`ann	
	 s`ann		sghr	
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Hm	 '`(	 mntmr	 `qd	 fhudm	 hm	 hrnk`shnm-	 Ghfg,snmdc	 lnqogdldr	 `qd	

`oodmcdc	 sn	 sgd	 KG	 ldkncx	 hm	 'a(+	 `mc	 knv,snmdc	 lnqogdldr	 enkknv	

sgnrd	hm	'b(-	Hm	'`(	`mc	'a(+	cnbjhmf	e`hkr	sn	nbbtq	ats	hm	'b(+	hs	cndr-	He	`	

bk`hl	 hr	 l`cd	 sg`s	 cnbjhmf	 e`hkr	 sn	 `ookx	 adb`trd	 sgd	 ekn`shmf	 snmd	 hr	

enkknvdc	ax	`	ghfg,snmdc	lnqogdld+	hs	vhkk	rshkk	ad	qdpthqdc	sn	r`x	vgx	hs	

cndr	mns	`ookx	sn	sgd	enqlr	hm	'`(-	@f`hm	`m	dwok`m`shnm	vhkk	rshkk	g`ud	sn	

ad	fhudm	enq	sgd	`ardmbd	ne	sgd	knv	snmd	nm	sgd	rdbnmc	rxkk`akd	ne	svn,

rxkk`akd	mntmr	khjd	Zs�Õ k`æ\	sg`s	vntkc	ad	dwodbsdc	sn	rtqe`bd	`r	)Zs�Õ k`¿\	he	

sgdqd	vdqd	`	ekn`shmf	ghfg	snmd	sg`s	cnbjdc-	Sghr	qdmcdqr	sgd	ohbstqd	lnqd	

bnlokhb`sdc-		

Dudm	he	hs	vdqd	onrrhakd	sn	rhlokhex	sgd	enqltk`shnmr	`mc	bnmbktcd	

sg`s	sgdqd	hr	`m	tmcdqkxhmf	ekn`shmf	ghfg	snmd+	hs	rshkk	cndr	mns	`kknv	nmd	

sn	bnkk`ord	sgd	K	`mc	KG	ldknchdr	hmsn	nmd	adb`trd	ne	sgd	e`hktqd	ne	knv	

snmdr	sn	cnvmfkhcd	tssdq`mbd,ehm`kkx	hm	sgd	KG	ldkncx-	

Mnshbd	sg`s	sghr	mnmcnvmfkhchmf	Knv+	vghbg	hm	rtbg	dmuhqnmldmsr	

cndr	mns	e`kk	bnmsq`rsr	vhsg	sgd	fkhchmf	knv	snmd	rgnvm	hm	rdbshnm	3-1-1-	

Rhmbd	 tssdq`mbd,ehm`k	 knv	 snmdr	 `qd	 ognmdshb`kkx	 qd`khydc	 `r	 e`kkhmf	 hm	

l`mx	@eqhb`m	k`mft`fdr	'Rmhcdq	08889	008(+	sgd	e`bs	sg`s	sgd	Knv	ne	sghr	

KG	 ldkncx	 hr	 mns	 tssdq`mbd,ehm`k	 'ctd	 sn	 sgd	 ehm`k	 ekn`shmf	 Ghfg+	 sg`s	
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qdrtksr	eqnl	Knv	Snmd	Roqd`c(	oqnuhcdr	`	qd`rnm`akd	dwok`m`shnm	enq	hsr	

e`hktqd	sn	cnvmfkhcd-	Bnmrhcdq	sgd	cdqhu`shnm	sg`s	enkknvr-	

	
023(	 				Hmots	 																																	Knv	Snmd	Roqd`c	
	
													 			k							g						 		 	 	 											k								g										
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 									
	 						K						G														 	 															K						G															
	 		 					
	 	 	 	 	 	 	 																																	
	 															n															n																												 	 	 											n															n																

	 	 														 	 	 	 	 	 	 			
							 	 	 	 	 	 	 		<	

	
														s�h						k`	 	 						→		 												s�h						k`	
	
	
	 	 Ognmdshb	qdoqdrdms`shnm	

	 	 	 	 	
	 	 							 	 	 	 	 	 								
																			 	 						K↓															 	 	

	
	
														 	 				s�hk`	
	

Rhlhk`qkx+	 `r	 ldmshnmdc	 `anud+	 vgdm	 `	 ghfg,snmdc	 lnqogdld	

enkknvr	 sgd	 KG	 ldkncx+	 roqd`chmf	 `mc	 cdkhmjhmf	 rshkk	 nbbtq	 vhsghm	 sghr	

ldkncx	`r	sgd	dw`lokdr	hm	'024(	cdlnmrsq`sd-	
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		K	G					G	 	 	 		K		K			G	
	 020‡   0‡    02 02  0‡ 

024`(		�tk`	 			iÕm	 	 →	 Z�tk`		ihm\	 _xntq�rdqlnm&	
	 rdqlnm	xntq	
	
	
	 KG	 	 G	 	 		K					G	

	07       0‡   02   0‡ 
a(	 cÕ												fv—q	 	→	 Zch		fv—q\	 _nmd�qdrhcdmbd&	
	 qdrhcdmbd	nmd	
	
	
	 KG	 G	 	 	 		K						G	

	07  0‡    02   0‡ 
b(	 j—a		ihm	 	 →	 Zj—a		ihm\	 _xntq�e`tks&	
	 e`tks	xntq	
	
	
	 	K	G					G	 	 	 				K		K			G	

		020‡   0‡     02 02  0‡ 

c(	 s�Õk`				id	 	 →	 	Zs�hk`			id\	 _ghr�s`ann&	
	 s`ann	ghr	

	
	 K		G			G	 	 	 		K		K					G	

02 0‡  0‡    02 02   0‡ 
d(� r—f—	 iÕm													 →	 Zr—f—					ihm\					_xntq	ctbj&�
	 ctbj		xntq	

	
Sgdrd	 c`s`	 rgnv	 sg`s	 sgd	 tmcdqkxhmf	 KG	 ldkncx	 hr	 qd`khrdc	 `r	 K	

vgdm	 entmc	 adenqd	 `	 ghfg,snmdc	 lnqogdld+	 `r	 b`m	 ad	 rddm	 hm	 sgd	

enkknvhmf	ehftqd-	
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Ehftqd	89	KG	Ldkncx	hr	qd`khydc	`r	K	adenqd	G	

	
Ehftqd	 8	 rgnvr	 sg`s	 sgd	 tmcdqkxhmf	 KG	 ldkncx	 rtqe`bdr	 `r	 Knv	

vgdm	 entmc	 adenqd	 ghfg,snmdc	 lnqogdldr-	 Ohsbg	 sq`bdr	 ne	 sgd	 c`s`	 hm	

'024(	`qd	rgnvm	hm	@oodmchw	D9	6-	

	
Sgd	c`s`	hm	'024(	b`m	sgdqdenqd	ad	cdqhudc	`r	enkknvr-	 	

	
025(	 	 				Hmots	 	 	 								Knv	Snmd	Roqd`c			

													 			k			g						g					 	 	 											k			g				g	
	 	 	 											 	 	 	 	 			
	 								
	 						K			G				G										 	 														K		G				G	 	 	
	 	 	 	 	 	 	 							
	 	 	 	 	 	 	 																																	
	 														n									n											n									 	 	 																														n							n											n								

	 	 														 	 	 	 	 	 	 			
							 	 	 	 	 	 							<	

	
								 								ch			fv—q														→					 															ch			fv—q								→	
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k,roqd`c	`mc	g,cdkhmj	 	 	 						Ognmdshb	qdoqdrdms`shnm	

													 		k												g					 	 	 	 			
	 	 	 											 	 	 	 	 			
	 	 	 		<	 	
																K									G														 	 	 						
	 	 	 		 					 	 	 	 	 	 	
	 		 	 	 	 	 					 	 	 							G↑	
	 															n																					n														 	 													

	 	 														 	 	 	 	 	 K↓						 			
					 	 	 	 	 	 	 	 	 											

	 	
		 						ch					fv—q															 																																								ch		fv—q									
	
	 	 				

Gnvdudq+	`r	r`hc	aqhdekx	`anud+	vgdm	`	knv,snmdc	rteehw	hr	`ccdc	

`esdq	 sgd	 KG	 ldkncx+	 sghr	 KG	 ldkncx	 rtqe`bdr	 `r	 sgd	 tmcdqkxhmf	 KG-	

Dw`lokdr	`qd	oqdrdmsdc	hm	'026(-	

KG							K	 	 	 	KG			K↓		
 07    02          07  0A 

026`(	mst						mh	 						→		 Zmst	mh\	 _sghr�pt`qqdk&	
	 pt`qqdk	sghr	 	
	
	
	 	KG				K	 	 	 	KG					K↓	

 07   02            07   0A 
a(	 j—a			i`9	 						→		 Zj—a			i`9\	 _sg`s�e`tks&	
	 e`tks		sg`s	
	
 
     KG										K																				KG  K↓	

 07      02       07   0A 
b(	 cÕ												i`9					→			 Zch					i`9\	 _sg`s�qdrhcdmbd&	
	 qdrhcdmbd	sg`s	
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	 		K	G				K							 	 			K	G				K↓	
 02 0‡  02         02 0‡  0A 

c(	 �t∆k`æ					mh 	 						→		 Z�tk`				mh\	_sghr�rdqlnm&	
	 rdqlnm	sghr	
	
	
	 				K	G				K				 	 						K	G				K↓	

  02 0‡  02          02 0‡  0A 

d(	 	s�Õ k`æ					i`∆9	 						→		 		Zs�hk`				i`9\_sg`s�s`ann&	
	 s`ann	sg`s		

	
Sgd	 e`bs	 sg`s	 sghr	 KG	 ldkncx	 nbbtqr	 `r	 rtbg	 nm	 sgd	 rtqe`bd	

rtffdrsr	sg`s	sgd	knv	snmd	lnqogdld	`oodmcdc	sn	sgdrd	qnnsr	aknbjr	Knv	

Snmd	Roqd`c	eqnl	nbbtqqhmf+	`kknvhmf	sgd	rtqe`bd	enqlr	sn	ad	rhlhk`q	sn	

sgd	tmcdqkxhmf	KG	ldkncx+	`r	rgnvm	hm	sgd	enkknvhmf	ehftqd-	

	
Ehftqd	0/9	KG	ldkncx	rtqe`bdr	`r	KG	adenqd	K		

Sghr	 bntkc	 `krn	 ad	 uhdvdc	 `r	 `m	 NBO	 bnmrsq`hms+	 hmunkuhmf	 knv	

snmdr-	@r	r`hc	d`qkhdq+	sgd	NBO	hr	`	bnudq	sdql	enq	`	rds	ne	oqhmbhokdr	sg`s	

bnmrohqd	 hm	 l`mx	 k`mft`fdr	 sn	 oqnghahs	 sgd	 nbbtqqdmbd	 ne	 `ci`bdms	
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hcdmshb`k	ed`stqdr	nm	mnmrjdkds`k	shdqr	'be-	LbB`qsgx	0875+	Nccdm	0875+	

0877+	 Lxdqr	 0886+	 Rmhcdq	 0888(-	 Hm	 Midæl	 sghr	 oqhmbhokd	 oqnghahsr	

`ci`bdms	 hcdmshb`k	 snmdr	 vhsghm	 `	 rhmfkd	 lnqogdld+	 `bqnrr	 lnqogdld	

antmc`qhdr+	`r	vdkk	`r	`bqnrr	vnqc	antmc`qhdr-	Ohsbg	sq`bdr	ne	sgd	c`s`	hm	

'026(	`qd	rgnvm	hm	@oodmchw	D9	7-	Sgd	qdoqdrdms`shnm	sg`s	enkknvr	rgnvr	

sg`s	he	Knv	Snmd	Roqd`c	nbbtqr+	sgd	NBO	vhkk	ad	uhnk`sdc-	

	
027(	 	 				Hmots	 	 	 				Ognmdshb	Qdoqdrdms`shnm	

													 			k			g							k					 	 	 												
	 	 	 											 	 	 	 	 			
	 								
	 							K		G					K										 	 															 	 	 	
	 	 	 	 	 							
	 	 	 	 	 	 	 				G↑																														
	 															n								n												n									 	 	 																	g�												k�												

	 	 														 	 	 						K↓														K↓	 			
							 	 	 	 	 	 								

		
							 									ch					i`9															 																				ch								i`9			
	
	
	
3-2	 Snm`k	Deedbs	ne	Mntm	Bk`rr	Oqdehwdr	

@r	ldmshnmdc	d`qkhdq+	`	sxohb`k	Midæl	mntm	bnmrhrsr	ne	`	oqdehw	`mc	

`	rsdl+	vhsg	rnld	mntmr	nbbtqqhmf	vhsg	ydqn	oqdehwdr-	Hm	oqdrdmshmf	sgd	

mntm	 bk`rr	 rxrsdl+	 hs	 v`r	 bkd`qkx	 rgnvm	 vghbg	 bk`rrdr	 s`jd	 vghbg	

oqdehwdr+	`mc	vghbg	cn	mns	s`jd	`mx	oqdehw	`s	`kk-	Fdmdq`kkx+	sgd	oqdehwdr+	

vgdm	 sgdx	nbbtq+	 ad`q	 knv	 snmdr-	Gnvdudq+	 hm	 rnld	 rhst`shnmr+	vgdm	`	
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ghfg,snmdc	lnqogdld	nbbtqr	adenqd	`	vnqc	sg`s	bnloqhrdr	`	oqdehw	`mc	`	

rsdl+	 sgd	oqdehw	rtqe`bdr	vhsg	`	ghfg	snmd-	Sgd	enkknvhmf	c`s`	hkktrsq`sd	

sghr9	

028`(	m«∆				kd∆,oÕ◊gn∆		 	 _vhsg�adghmc&	
	 vhsg	BK4,adghmc	
	
	
	 m«∆				kd∆,atæ&tæ		 	 _vhsg�`mfdq&	
	 vhsg	BK4,`mfdq	
	
	
	 m«∆				kd∆,aÍ k	 	 	 _vhsg�aqd`rs&	
	 vhsg	BK4,aqd`rs	

	
m«∆					kd∆,ot∆kt∆	 	 _vhsg�rnto&	

	 vhsg		BK4,rnto	
	
	
	 m«∆				lÕ ,mt∆l	 	 _vhsg�lntsgr&	
	 vhsg	BK3,lntsg	
	
	
	 m«∆				aÕ ,a`æm	 	 	 _vhsg�rtqdshdr&	
	 vhsg	BK7,rtqdsx	
	 	 	
	
a(	 kdæ			kdæ,oÕ◊gn∆	 	 	 _ghr�adghmc&	
	 ghr	BK4,adghmc	
	
	
	 kdæ			kdæ,atæ&tæ	 	 	 _ghr�`mfdq&	
	 ghr	BK4,`mfdq	
	
	
	 kdæ			kdæ,aÍ k	 	 	 _ghr�aqd`rs&	
	 ghr	BK4,aqd`rs	
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kdæ				kdæ,ot∆kt∆	 	 	 _ghr�rnto&	

	 ghr		BK4,rnto	
	

	
lidæ				lÕ◊,mt∆l	 	 _ghr�lntsgr&	

	 ghr						BK3,lntsg	
	
	
	 aidæ					aÕ◊,a`æm	 	 _ghr�rtqdshdr&	

ghr						BK7,rtqdsx		

	
Sgd	 dw`lokdr	 hm	 '`(	 rgnv	 sg`s	 sgd	 oqdehw`shnm	 ne	 `	 knv,snmdc	

lnqogdld	cndr	mns	b`trd	`mx	bg`mfd	hm	sgd	snmd	ne	sgd	enkknvhmf	SAT-	

Hm	'a(	sgd	mntm	bk`rr	oqdehw	rtqe`bdr	vhsg	`	ghfg	snmd	vgdm	`	ghfg,snmdc	

lnqogdld	 oqdbdcdr	 sgd	 vnqc-	 Gdqd+	 sgd	 ghfg	 snmd	 roqd`cr	 eqnl	 sgd	

oqdbdchmf	 ghfg	 snmd	 lnqogdld	 nmsn	 sgd	 mntm	 bk`rr	 oqdehw-	 Mnshbd	 sg`s	

dudm	sgntfg	sgd	rsqtbstq`k	cdrbqhoshnm	enq	sgd	`ookhb`shnm	ne	cnvmrsdo	hm	

Midæl	hr	lds+	hs	e`hkr	sn	`ookx-	@	ok`trhakd	dwok`m`shnm	hr	sg`s	sgd	snmd	sg`s	

roqd`cr	hr	qdok`bhud	`mc	`r	rtbg	mdtsq`khydr	sgd	oqdrdmbd	ne	sgd	oqdkhmjdc	

knv	snmd	`esdq	hs	hr	cdkhmjdc-	Sghr	bk`hl	hr	cdlnmrsq`sdc	hm	rdbshnm	3-4-1	

vgdqd	 hs	 hr	 rgnvm	 sg`s	Ghfg� Snmd� Roqd`c	 nbbtqr	 nmkx	 vgdm	 sgd	 mntm	

s`jdr	`	oqdehw-	Vgdm	hs	rn	g`oodmr+	sgd	snmd	sg`s	roqd`cr	qdok`bdr	sgd	snmd	

ne	 sgd	 s`qfds	 dmshqdkx-	 Sgd	 c`s`	 hm	 '028a(	 b`m	 sgdqdenqd	 ad	 cdqhudc	 `r	

enkknvr9	
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03/(		 	 Hmots	 	 						 																		Ghfg	Snmd	Roqd`c		
	
													 		g				k					g				k	 		 	 										g				k			g						k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 							
	 						G			K				G			K									 	 	 				G			K			G				K													
	 	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n												n									n																 	 	 										n										n								n											n									

	 	 														 	 	 	 	 	 	 			

							 	 	 	 	 	 									<	

						kd			kd,	oh			gn	 	 →	 	 			kd			kd,oh				gn							

	
	 	 Ognmdshb	qdoqdrdms`shnm	

	 	 	 	 	
	 	 	

				G↑					
	 	 							 k�	 	 	 	 	 								
	 	 	 				K↓	

	 								
												 kd			kdohgn	

	
Hm	xds	nsgdq	 hmrs`mbdr+	 sgd	 `cchshnm	ne	 sgd	 r`ld	ghfg,snmdc	oqdehw	

b`trdr	 sgd	 cdkdshnm	 ne	 sgd	 bk`rr	 oqdehw	 ats	 cnvmrsdo	 cndr	 mns	 nbbtq	 `r	

vdkk-	Sgd	enkknvhmf	c`s`	`qd	hkktrsq`shud9	

030(	 vdæ	rÕ◊lr`æ	 	 _ghr�sgntfgs&	 		be-	Õ ,rÕ◊lr`æ	
	 ghr	sgntfgs	
	
	
	 vdæ	jtæqf`æ	 	 _ghr�hkk,ktbj&� 		be-	Õ ,jtæqf`æ	
	 ghr	hkk,ktbj	
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	 vdæ	jtæl`æ		 	 _ghr�vd`ksg&				 	be-	Õ ,jtæl`æ	
	 ghr	vd`ksg		

	
Hm	 sgdrd	 c`s`+	 hs	 hr	 `rrtldc	 sg`s	 sgd	 unvdk	 ne	 sgd	 bk`rr	 oqdehw	 hr	

cdkdsdc	 adb`trd	 hs	 nbbtqr	 `esdq	 `mnsgdq	unvdk	 rhmbd	 `	 rdptdmbd	ne	 rtbg	

unvdkr	 hr	mns	 `bbdosdc	 hm	Midæl	 'rdd	 rdbshnm	1-5-1-1(-	Sgd	cdqhu`shnm	 hm	

'031(	rgnvr	gnv	sgd	c`s`	hm	'030(	`qd	cdqhudc-	

031(		 	 Hmots	 	 						 																				Ghfg	Snmd	Roqd`c	
	
													 			g				k					g			g	 		 	 										g				k			g					g	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 							
	 						G			K					G		G									 	 	 				G			K			G				G													
	 	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n													n									n																 	 	 										n										n								n											n									

	 	 														 	 	 	 	 	 	 			

							 	 	 	 	 	 									<	

				vd			h,			rhl	r`	 	 →	 												vd				h,	rhl	r`							→	

	 	 Unvdk	Dkhrhnm+	Ldqfdq	 	 						Ognmdshb	qdoqdrdms`shnm	

	 												g								 	 											
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 							
	 						G															 	 	 					
	 	 	 		 					
	 	 	 	 	 	 	 																			G↑																
	 															n								n														n								n																 	 	 		

	 	 														 	 	 	 	 	 	 			

							 	 	 	 	 	 											

					vd		'h(,		rhlr`	 	 	 	 													vd		rhlr`								
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�

3-3	 Snmd	hm	Cdqhudc	Mntmr	

Ldmshnm	g`r	addm	l`cd	sg`s	svn	b`sdfnqhdr	ne	cdqhudc	mntmr	dwhrs+	

m`ldkx+	sgnrd	sg`s	s`jd	`	gnlnqf`mhb	m`r`k	oqdehw+	`mc	sgnrd	sg`s	s`jd	`	

k`sdq`k	 rteehw-	 Ctqhmf	 sgdrd	 cdqhu`shnmr+	 mn	 snmnknfhb`k	 nq	 ognmnknfhb`k	

bg`mfdr	 nbbtq-	 Vgdm	 mntmr	 `qd	 cdqhudc	 eqnl	 knv	 snmd	 udqar+	 sgdx	

rtqe`bd	vhsg	knv	snmdr-	Dw`lokdr	`qd	fhudm	hm	'032(-	

	
032(	 l–,ai`∆		 		 _ehfgsdq&	 	 	

	 l–,aÌ 9		 	 _rddq&	

	 m∆,ct∆kt∆	 	 _rlnjdq&	

	 m∆,c�Õ l`∆	 	 _cqd`ldq&	

Vgdm	 sgd	 mntmr	 `qd	 cdqhudc	 eqnl	 ghfg	 snmd	 udqar+	 sgdx	 `krn	

rtqe`bd	vhsg	ghfg	snmdr-	Sgd	dw`lokdr	hm	'033(	rgnv	mntmr	cdqhudc	eqnl	

ghfg	snmd	udqar-	

	
033(	 srøæ,k	 	 	 _kh`q&	

	 œ∆,j÷æ&	 	 	 _v`mcdqdq&	

	 kdæ,k	 		 	 _ok`xdq&	

	 œ∆,f—ælknæ	 	 _rvddodq&	

	 m∆,c�Õ◊anæ	 	 _sghde&�
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	 @m	nardqu`shnm	sg`s	b`m	ad	l`cd	hr	sg`s	mdhsgdq	sgd	m`r`k	oqdehw	mnq	

sgd	k`sdq`k	rteehw	nbbtqr	vhsg	sgd	oktq`k	ne	sgd	cdqhudc	mntmr-	Nardqud	sgd	

oktq`kr	fhudm	hm	sgd	enkknvhmf	c`s`-	

	
034`(	ad∆,ai`∆		 		 _ehfgsdqr&	 	 	

	 ad∆,aÌ 9		 	 _rddqr&	

ad∆,ct∆kt∆				 	 	_rlnjdqr&	

	 ad∆,c�Õ l`∆	 	 _cqd`ldqr&	

a(	 ad∆,srøæ		 	 _kh`qr&	

	 ad∆,j÷æ&	 	 _v`mcdqdqr&	

	 ad∆,kdæ	 		 	 _ok`xdqr&	

	 ad∆,f—ælknæ	 	 _rvddodqr&�

�
Hs	 b`m	 ad	 rddm	 sg`s	 hm	 ansg	 rdsr	 ne	 c`s`+	 nmkx	 sgd	 BK1	 l`qjdq	 sg`s	

hmchb`sdr	 oktq`khsx+	 `r	 chrbtrrdc	 hm	 rdbshnm	 2-0-2-0+	 nbbtqr	 vhsg	 sgdrd	

oktq`k	enqlr-	Sgd	`ardmbd	ne	sgd	cdqhudc	mntm	`eehwdr	b`m	ad	`ssqhatsdc	sn	

cdkdshnm-	 Sgd	 oqnakdl	 vhsg	 sghr	 `rrtloshnm	 hr	 sgd	 cheehbtksx	 sn	 `bbntms	

enq	rtbg	`	cdkdshnm-	@	onrrhakd	dwok`m`shnm	vntkc	ad	sn	r`x	sg`s	sgd	m`r`k	

oqdehw	 hr	 cdkdsdc	 vgdm	 hs	 nbbtqr	 adsvddm	 `	 unvdk	 `mc	 `	 bnmrnm`ms	 `mc	

sg`s	 sgd	k`sdq`k	rteehw	nm	hsr	o`qs	 hr	cdkdsdc	vgdm	hs	nbbtqr	hm	vnqc,ehm`k	

onrhshnm-	Sgdrd	`rrtloshnmr	`qd	qdidbsdc	ax	c`s`	khjd	sgd	enkknvhmf9	
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035`(	ld∆l–,oÕÃq	 	 _bgdrsr&	

	 lÕ ,m∆cy`∆	 	 _hmsdrshmdr&	

	 aÕ ,œ∆jtæqtæ	 	 _atssnbjr&	

a(	 srøæ,k	 	 	 _kh`q&	

	 røæ,k	 	 	 _vnqjdq&	

	 kdæ,k	 		 	 _ok`xdq&�

	
Sgdrd	 c`s`	 cdlnmrsq`sd	 sg`s	 sgd	 `eehwdr	 `qd	 mns	 cdkdsdc	 hm	 rtbg	

dmuhqnmldmsr-	Sghr	 hlokhdr	 sg`s	 sgd	l`qjdqr	`qd	mns	`eehwdc	`s	`kk	vgdm	

sgd	cdqhudc	mntm	hr	hm	sgd	oktq`k-	

	
3-4	 Snmd	hm	Mntm	Ogq`rdr	

3-4-0	 	Lnqognrxms`bshb	Rsqtbstqd	ne	sgd	Mntm	Ogq`rd	

@	 mntm	 ogq`rd	 hr	 `	 mntm	 hm	 bnlahm`shnm	 vhsg	 nsgdq	 mnlhm`k	

lnchehdqr-	 Hs	 b`m	 `r	 vdkk	 hmbktcd	 `	 mntm	 oqnmntmbdc	 hm	 hrnk`shnm-	 Hm	 `	

Midæl	mntm	ogq`rd+	sgd	gd`c	mntm	b`m	nbbtox	sgd	hmhsh`k	onrhshnm	`mc	ad	

enkknvdc	ax	lnchexhmf	dkdldmsr	vgdqd	sgdx	nbbtq-	Gnvdudq+	hm	ptdrshnm	

enql`shnm+	 sgd	 hmsdqqnf`shud	 `cidbshud	 nakhf`snqhkx	 nbbtohdr	 sgd	 hmhsh`k	

onrhshnm-	 Sgd	 onrrdrrhud	 oqnmntm	 Èghr.gdqÍ+	 nm	 hsr	 o`qs	 adg`udr	 hm	 `	

ekdwhakd	l`mmdq+	nbbtqqhmf	dhsgdq	adenqd	nq	`esdq	sgd	gd`c	mntm	hm	`	mntm	

ogq`rd-	 Vgdsgdq	 sghr	 eqddcnl	 hr	 cdsdqlhmdc	 ax	 etmbshnmr	 hm	 chrbntqrd	
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rsqtbstqd	 qdl`hmr	 `m	 nodm	 ptdrshnm-	 Sgdrd	 o`ssdqmr	 `qd	 rgnvm	 hm	 sgd	

enkknvhmf	dw`lokdr-	

	
036`(	mt∆l				v`æ9	 					_sg`s�lntsg&� )v`æ9	mt∆l	 	 _sg`s�lntsg&	
	 lntsg	sg`s	
	
	
	 jøæk				v`∆l	 					_lx�rhrsdq&� )v`∆l	jøæk	 � _lx�rhrsdq&	
	 rhrsdq	lx	 	
	
	
	 s�vÕ◊srøæm		fv—æq	 						_nmd�rs`q&� )	fv—æq	s�vÕ◊srøæm	 _nmd�rs`q&	
	 rs`q										nmd		

	
	
lÕ ,lÚgÚ	lÕ◊m					_xntq�c`xr&� )	lÕ◊m	lÕ ,lÚgÚ	 _xntq�c`xr&	

	 BK3,c`x				xntq	
	

	
løæl		s�Õ◊	s�Õ◊i`æ					_xntmf�`tms&�����)s�Õ◊	s�Õ◊i`æ		løæl							_xntmf�`tmsr&����������		
`tms			rl`kk���������������������������������������������������������	

	
	
a(		 v`æ9					j`æm	 	 _vghbg�bknsg>&���)	j`æm	v`æ9								_vghbg�bknsg>&	
	 vghbg	bknsg	
	
	
	 li`æ9			lÕ◊,	lÚgÚ	 _vghbg�c`xr>&��)	lÕ ,lÚgÚ	li`æ9			_vghbg�c`xr>&	
	 vghbg	BK3,c`x	
	
	
	 k`æ9						kdæ,aÍ k		 _vghbg�aqd`rs>&�)	kd∆,aÍ k	k`æ9									_vghbg�aqd`rs>&	
	 vghbg	BK4,aqd`rs	
	
	
	 ai`æ9				aÕ◊,a`æm	 _vghbg�rtqdshdr>&�)	aÕ ,a`æm	ai`æ9	_vghbg�rtqdshdr>&�
	 vghbg	BK7,rtqdsx	
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	 i`æ9					mt∆m	 	 _vghbg�ahqc>&��������)mt∆m	 i`æ9		 _vghbg�ahqc>&	
	 vghbg	ahqc	
	
	
b(	 vdæ	œ∆jtæqtæ	 	 _gdq�atssnbj&� � 	
	 gdq	atssnbj	
	
	
	 œ∆jtæqtæ			vdæ	 	 _gdq�atssnbj&	
	 atssnbj		gdq	
	
	
	 vdæ	jfl∆g	 	 _ghr�o`qqns&	
	 ghr	o`qqns	
	

	
jfl∆g				vdæ	 							 _ghr�o`qqns&	
o`qqns	ghr	
	
	
vdæ	kÕ◊l`∆	 	 _ghr�cqd`l&	
ghr	cqd`l	
	
	
kÕ◊l`∆			vdæ	 	 _ghr�cqd`l&	
cqd`l	ghr	
	
	
vdæ	�—∆œ	 	 _ghr�lnsgdq&	
ghr	lnsgdq	
	
	
�—∆œ	 	vdæ	 	 _ghr�lnsgdq&	
lnsgdq	ghr	

	
Sgd	 dw`lokdr	 hm	 '`(	 rgnv	 sg`s	 sgd	 mntm	 nbbtqr	 hm	 sgd	 hmhsh`k	

onrhshnm	 hm	 mntm	 ogq`rdr-	 Sgnrd	 hm	 'a(	 rgnv	 sg`s	 sgd	 hmsdqqnf`shud	
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`cidbshud	 nbbtohdr	 sgd	 hmhsh`k	 onrhshnm	 vgdqd`r	 sgnrd	 hm	 'b(	 cdlnmrsq`sd	

sg`s	 sgd	 sghqc	 odqrnm	 rhmftk`q	 onrrdrrhud	 oqnmntm	 `knmd	nbbtqr	u`qh`akx	

adenqd	nq	`esdq	sgd	mntm	hm	mntm	ogq`rdr-	Mnsdr	nm	sgd	snm`k	oqnbdrr	sg`s	

nbbtqr	vhsghm	sgd	mntm	ogq`rd	enkknv	adknv-	

	
3-4-1	 		Ghfg	Snmd	Roqd`c	

Snmd	roqd`chmf	hm	@eqhb`m	k`mft`fdr	hr	nmd	ne	sgd	v`xr	sg`s	rgnv	

sgd	 lnahkhsx	 ne	 snmd+	 vghbg	 hr	 bg`q`bsdqhrshb	 ne	 sgdrd	 k`mft`fdr-	 Dhsgdq	

sgd	ghfg	nq	knv	snmdr	b`m	roqd`c	ats	fdmdq`kkx	sgd	ghfg	snmd	o`qshbho`sdr	

hm	 roqd`chmf	 lnqd	 sg`m	 sgd	 knv	 snmd-	 Roqd`chmf	 hm	 hsrdke	 b`m	 ad	 ah,

chqdbshnm`k-	Gnvdudq+	roqd`chmf	sn	 sgd	qhfgs	 hr	udqx	bnllnm+	ats	 sn	 sgd	

kdes	hr	ltbg	q`qdq	'Xho	1//19	0/(-		Hs	rgntkc	ad	ldmshnmdc	sg`s	lnudldms	

`mc	snmd	roqd`chmf	l`x	ad	lnshu`sdc	ax	`ssq`bshnm	sn	o`qshbtk`q	onrhshnmr	

rtbg	`r	cnl`hm	gd`cr	nq	cnl`hm	dcfdr+	ax	NBO	nq	rhlokx	ax	sgd	mddc	sn	

oqnuhcd	 d`bg	 rxkk`akd	 vhsg	 hsr	 nvm	 snmd-	 Hs	 l`x	 ad	 tmantmcdc	 nq	

bnmrsq`hmdc	 ax	 `	 knb`khsx	 qdpthqdldms	 `r	 hm	 Midæl-	 Sgd	 c`s`	 hm	 '037a(	

cdlnmrsq`sd	 `	 rhst`shnm	 ne	 ghfg	 snmd	 roqd`chmf	 hm	 vghbg	 `	 ghfg	 snmd	

roqd`cr	 sn	 sgd	 enkknvhmf	 mntm	 oqdehw-	 Sgd	 c`s`	 `krn	 dlog`rhyd	 sg`s	 hm	

Midæl+	 roqd`chmf	 `bqnrr	 vnqcr	 nbbtqr	 nmkx	 vgdm	 `	 mntm	 g`r	 `	 oqdehw-	

Bnlo`qd	sgd	enqlr	hm	'`(	vhsg	sgnrd	hm	'a(-	
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037`(	v`æ9					m∆ct∆kt∆� _vghbg�rlnjdq&	 	 			
	 vghbg	rlnjdq	 	 	 	
	
	
	 i`æ9					mt∆m	 	 		_vghbg�ahqc&	
	 vghbg	ahqc	 	 	 	 	
	
	
	 v`æ9				k`∆&	 	 ��_vghbg�gnqm&	 			 			
	 vghbg	gnqm	 	 	 	 	
	
	 	

i`æ9					a`æm	 			 	_vghbg�rtqdsx&	 	 			
	 vghbg	rtqdsx	 	 	

	
	 v`æ9					jøæk	 			 	_vghbg�fhqk&	 	 			
	 vghbg	fhqk	 	 	

	
a(	 a`æ9					adæ,ct∆kt∆	 			_vghbg�rlnjdqr&	
	 vghbg	BK1,rlnjdq	
	
	
	 ai`æ9				aÕ◊,mt∆m	 			_vghbg�ahqcr&	
	 vghbg	BK7,ahqc	
	
	
	 li`æ9			lÕ◊,k`∆&			 			_vghbg�gnqmr&	
	 vghbg	BK3,gnqm	
	
	
	 ai`æ9					aÕ◊,a`æm	 				_vghbg�rtqdshdr&	 	 			
	 vghbg		BK7,rtqdsx	 	 	

	
	 a`æ9					adæ,jøæk	 					_vghbg�fhqkr&	 	 			
	 vghbg	BK1,fhqk	 	
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Sgd	 dw`lokdr	 hm	 'a(	 rgnv	 sg`s	 sgd	 ghfg	 snmd	 ne	 sgd	 hmsdqqnf`shud	

oqnmntm	 roqd`cr	 nmsn	 sgd	 bk`rr	 oqdehw	 ne	 sgd	 mntm	 sg`s	 enkknvr	 hs-	 @r	

ldmshnmdc	 hm	 rdbshnm	 3-2+	 sgd	 ghfg	 snmd	 sg`s	 roqd`cr	 hr	 qdok`bhud-	 Sghr	

bk`hl	`krn	ehmcr	rtoonqs	hm	sgd	e`hktqd	ne	cnvmrsdo	sn	nbbtq	hm	ghfg	snmd	

qnnsr-	Sgd	enkknvhmf	qtkd	rgnvr	gnv	ghfg	snmd	roqd`c	nbbtqr-	

	
038(	 S,qtkd	69	Ghfg	Snmd	Roqd`c	'GSR(	

	 G	 		K	
	

	
										n													n									

	 	 	<	

	
									î									î	

	
GSR	 roqd`cr	 `	 ghfg	 snmd	 eqnl	 hsr	 SQM	 nmsn	 sgd	 enkknvhmf	 knv,

snmdc	SAT+	cdkhmjhmf	sgd	knv	snmd-	

Enq	`m	tmcdqrs`mchmf	ne	gnv	sgd	c`s`	hm	'037a(	`qd	cdqhudc+	rdd	sgd	

enkknvhmf	cdqhu`shnm-	
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04/(		 	 Hmots	 	 						 															Ghfg	Snmd	Roqd`c	
	
													 			g				k						k					 	 																				g				k			k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 							
	 						G				K					K												 	 	 				G			K			K																	
	 	 		 					
	 	 	 	 	 	 	 																																	
	 															n												n											n																									 	 	 										n										n								n																				

	 	 														 	 	 	 	 	 	 			

							 	 	 	 	 	 									<	

				ai`9		ah,		mtm	 	 →	 	 	ai`9		ah,mtm							

	
	 	 Ognmdshb	qdoqdrdms`shnm	

	 	 	 	 	
	 	 	

				G↑					
	 	 							 k�	 	 	 	 	 								
																			 	 					K↓	 					

											 	
	 									ai`9		ahmtm	

Sghr	 cdqhu`shnm	 `krn	 rgnvr	 sg`s	 hm	 QSS+	 `	 knmf	 unvdk	 b`m	 ad	

cnlhm`sdc	 ax	 `	 rhmfkd	 SQM-	 Sghr	 hr	 rn	 adb`trd	 vgdm	 sgd	 snm`k	

rodbhehb`shnmr	enq	`ci`bdms	snm`k	qnns	mncdr	`qd	hcdmshb`k+	sgdx	`qd	`kknvdc	

sn	ldqfd	hmsn	nmd-	Adb`trd	ne	 sgd	e`bs	 sg`s	 sgd	ldqfdc	`mc	mnm,ldqfdc	

qdoqdrdms`shnmr	 `qd	 bnmrhcdqdc	 sn	 ad	 dpthu`kdms	 hs	 hr	 hqqdkdu`ms	 vgdsgdq	

sgdx	 `qd	 qdoqdrdmsdc	 `r	 ldqfdc	 nq	 mns-	 Vgdm	 nmd	 mddcr	 `bbdrr	 sn	 `m	

hmchuhct`k	SAT	 sgdm	 sgdx	ltrs	ad	 qdoqdrdmsdc	 rdo`q`sdkx-	Sgd	 e`bs	 sg`s	
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sgd	svn	knv	snmdr	`qd	mns	ldqfdc	bnmehqlr	sg`s	Ghfg	Snmd	Roqd`c	b`trdr	

sgd	s`qfds	knv	snmd	sn	ad	qdok`bdc	bnlokdsdkx-	

	
3-5	 	@rrnbh`shud	Bnmrsqtbshnmr	

Sgd	 `rrnbh`shud	 bnmrsqtbshnmr	 hm	 Midæl	 b`m	 ad	 fqntodc	 hmsn	 sgqdd	

rdsr	cdodmchmf	nm	sgd	sxod	ne	`rrnbh`shud	l`qjdq	 sgdx	s`jd-	Sgd	l`qjdq	

b`m	dhsgdq	ad	mtkk+	`m	nudqs	ghfg,snmdc	lnqogdld	nq	`	ekn`shmf	ghfg	snmd-	

Hm	sgd	enkknvhmf	s`akd	sgd	u`qhntr	mntm	bk`rrdr	`qd	fqntodc	enkknvhmf	sgd	

`rrnbh`shud	l`qjdq	sg`s	nbbtqr	vhsg	sgdl-	

	
								Bk`rr	 @rrnbh`shnm	L`qjdq	

BK0+	`mc	8	 ydqn	lnqogdld	'÷(	

BK1+	3+	4+	5+	7+	`mc	00	 nudqs	ghfg,snmdc	lnqogdld	

'adæ+	lÕ◊+	kdæ+	ldæ+	aÕ◊+	`mc	lÕ◊(	

BK2+	`mc	6	 ekn`shmf	ghfg	snmd	'	æ(	

S`akd	179	@rrnbh`shud	L`qjdqr	

Sgd	ehqrs	rds	ne	dw`lokdr	sg`s	enkknvr	bnms`hmr	bk`rr	nmd	`mc	bk`rr	

mhmd	mntmr	hm	hmhsh`k	onrhshnm	'M0	onrhshnm(-	Hm	sghr	rds+	sgdqd	hr	mdhsgdq	`m	

nudqs	lnqogdld	mnq	`	snmd	sg`s	l`qjr	`rrnbh`shnm-	Sgd	c`s`	sg`s	enkknv	

`qd	hkktrsq`shud-	
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040(	 l,t∆q											œ∆j`∆m`∆		 _bhsx�cvdkkdq&	
	 BK0,odqrnm	snvm	
	
	
	 l,t∆q											jøæk	 	 _nvmdq�ne�rhrsdq&	
	 BK0,odqrnm	rhrsdq	

	 	
l,t∆l`æ											r—æœ	 	 _e`sgdq�ne��vnl`m&	

	 BK0,vnl`m			e`sgdq	
	
	
	 ÷,œ∆jt∆k									lt∆q	 	 _rsqdmfsg�ne�l`m&	
	 BK8,enqbd				odqrnm	
	
	
	 ÷,l–ovdæ						cyt»l	 	 _cnf�ne�gtra`mc&	
	 BK8,cnf						gtra`mc	

	
÷,œ∆j`∆m`∆							lt∆q	 	 _bhsx�cvdkkdq&	

	 BK8,snvm				odqrnm	

	
Hm	 sgdrd	 c`s`+	 sgd	 bk`rr	 nmd	 `mc	 bk`rr	 mhmd	 mntmr	 cn	mns	 tmcdqfn	

mnq	 b`trd	 `mx	 snm`k	 bg`mfdr	 hm	 sgd	 `rrnbh`shud	 bnmrsqtbshnm	 vgdm	 sgdx	

nbbtq	 `r	 sgd	 hmhsh`k	 mntmr-	 Rhlhk`qkx+	 sgd	 e`bs	 sg`s	 cnvmrsdo	 cndr	 mns	

nbbtq	vhsg	sgd	G	G	dw`lokdr	rgnvr	sg`s	sgdqd	hr	mn	hmsdqudmhmf	knv	snmd	

vghbg	 sxohb`kkx	 l`qjr	 `fqddldms	 hm	 BK0	 `mc	 BK8	 hm	 A`mst-	 Sghr	

sgdqdenqd	 	 bnmehqlr	 sg`s	 sgdqd	 hr	mn	 hmsdqudmhmf	 snmd	 sg`s	 qdoqdrdmsr	 sgd	

`rrnbh`shud	l`qjdq	hm	sgdrd	b`rdr-	Sgd	enkknvhmf	qdoqdrdms`shnm	rgnvr		
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041(		 	 Hmots	 	 						 															 	Ldqfdq	
	
													 			k					k						k				 		 	 										k					
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 							
	 						K					K				K												 	 	 					K																					 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n												n											n																									 	 	 											n									n											n																				

	 	 														 	 	 	 	 	 	 			

							 	 	 	 	 	 											

																	œ			jtk	ltq	 										→	 															œ		jtk	ltq							
			
	
	 	 Ognmdshb	qdoqdrdms`shnm	

	
	

	 						K↓	

	

œjtk	ltq											 	 	 	 	
	

Sghr	 cdqhu`shnm	 rgnvr	 sg`s	 sgd	 sgqdd	 knv	 snmdr	 `qd	 bn`kdrbdc	 ax	

ldqfdq-	 Mnshbd	 sg`s	 ldqfdq	 hr	 sgd	 bn`kdrbdmbd	 ne	 hcdmshb`k	 `ci`bdms	

ed`stqdr	`mc	hr	nmd	ne	sgd	lnrs	bnllnm	qdo`hq	rsq`sdfhdr	k`mft`fdr	trd	

hm	 nqcdq	 sn	 r`shrex	 NBO	 bnmrsq`hmsr-	 Hs	 `rrtqdr	 sg`s	 `ci`bdms	 hcdmshb`k	

ed`stqdr+	vgdsgdq	`rrnbh`sdc	nq	mns+	`qd	ldqfdc	hmsn	nmd-	

Sgd	mdws	rds	ne	`rrnbh`shud	bnmrsqtbshnmr	bnms`hmr	bk`rrdr	1+	3+	4+	5+	

7+	`mc	00	mntmr-	Sgd	`rrnbh`shud	l`qjdq	hm	sghr	rds	hr	`m	nudqs	lnqogdld-	
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Hs	 s`jdr	 `	 ghfg	 snmd-	 He	 sghr	 lnqogdld	 nbbtqr	 adenqd	 `m	 hcdmshb`k	 mntm	

oqdehw+	sg`s	oqdehw	hr	cdkdsdc-	Nardqud	sgd	enkknvhmf	b`rdr9	

	
042`(	lÕ ,ln∆											lÕ◊				adæ,�—∆œ	 												_lnsgdqr&�rsnl`bgr&	
	 BK3,rsnl`bg	@L		BK1,lnsgdq	
	
	
	 lÕ ,j`æm								lÕ◊				adæ,a`∆&kn∆	 	 				_ft`qcr&bknsgdr&	
	 BK3,bknsg				@L		BK1,ft`qc	
	
	
a(	 kd∆,ltæ&tæ				kdæ,atæ&tæ	 								.	kd∆,ltæjtæ		kdæ	kd∆,atæjtæ.								_i`v�ne�`mfdq&	
	 BK4,i`v			BK4,`mfdq	
	
	
	 ld∆,siø∆&								ldæ,l–onæl		.	ld∆,sÕ ø∆j	ldæ	ld∆,l–onæl.			_rnesmdrr�ne�e`bd&	
	 BK5,rnesmdrr	BK5,e`bd	
	
	
	 aÕ ,jtæq								aÕ◊,sÕ◊q	 							.	aÕ ,jtæc		aÕ◊		aÕ ,sÕ◊c.	 											_rjhm�ne�`mhl`k&	
	 BK7,rjhm			BK7,`mhl`k	

	
Hm	 sgd	dw`lokdr	 hm	 '`(+	 sgd	 `rrnbh`shud	l`qjdq	 ZlÕ◊\	 nbbtqr	adenqd	

sgd	 mntm	 oqdehw	 Zad∆\	 ats	 cdkdshnm	 cndr	 mns	 nbbtq	 adb`trd	 sgdx	 `qd	 mns	

hcdmshb`k-	 Sgd	 `rrnbh`shud	 l`qjdq	 rhlokx	 roqd`cr	 hsr	 ghfg	 snmd	 sn	 sgd	

oqdehw	sg`s	enkknvr	hs+	`r	rgnvm	hm	sghr	cdqhu`shnm-		
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043(	 	 Hmots	 	 	 	 	 Ghfg	Snmd	Roqd`c+	Ldqfdq	
	
	 																k				g			g			k		k	 	 															k				g								k			k	
	 	 	 											 	 	 	 	 					
	 	 	 	 	 	 	 	 	 			
	 								K			G		G			K			K				 	 								K			G							K			K		 					 	
	 	 	 	 	 	 	 				
	 	 	 	 	 	 	 																															
	 																		n								n								n								n									n								n	 	 																		n									n							n								n									n								n	

	 	 														 	 	 	 	 	 	 			
							 	 	 	 	 	 												<	

	
						lh,j`m	lh	ad,a`&	kn			 				→	 						lh,j`m	lh	ad,a`&	kn						

	
													Ognmdshb	qdoqdrdms`shnm	

	 															
	 	 	 												 	 	 	 	 	 			
	 	 	 	 	 	 	 	 																
		 	 					 										G↑																									
	 											 		g�	 						k�	

	 	 										K↓					 										K↓	

	

																				lhj`m	lh	ada`&kn			 	 	 					

	
Gnvdudq+	 hm	 'a(	 vgdqd	 sgd	 `rrnbh`shud	 l`qjdq	 hr	 rhlhk`q	 sn	 sgd	

enkknvhmf	mntm	bk`rr	oqdehw+	nmkx	nmd	ne	sgdl	nbbtqr-	Hs	hr	`rrtldc	sg`s	

sgd	oqdehw	hr	cdkdsdc	hm	nqcdq	sn	`unhc	qdctmc`mbx-	Sgd	e`bs	sg`s	cnvmrsdo	

cndr	mns	`ookx	hm	sghr	dmuhqnmldms	`bst`kkx	bnmehqlr	sgd	`rrtloshnm	sg`s	

sgd	ghfg	snmd	sg`s	roqd`cr	nmsn	`	vnqc	sg`s	s`jdr	`	oqdehw	hr	qdok`bhud-	Rdd	

sgd	cdqhu`shnm	hm	'044(-	
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044(	 	 Hmots	 	 	 						Ghfg	Snmd	Roqd`c+	Cdkdshnm	
	
	 																k		g									g				k		g	 	 				k				g								g			k				g	
	 	 	 											 	 	 	 	 					
	 	 	 	 	 	 	 	 	 			
	 								K			G							G			K		G					 								K			G							G			K		G	 					 	
	 	 	 	 	 	 	 				
	 	 	 	 	 	 	 																															
	 																		n									n								n								n								n								n								n		 																		n									n							n								n								n									n								n	

	 	 														 	 	 	 	 	 	 			
							 	 	 	 	 	 																	<	

	
								kd,lt	&t		kd			kd,at	&t							→							kd,lt	&t			kd	'kd(at	&t						→	

	
	 	 	Ldqfdq	 	 	 	 Ognmdshb	Qdoqdrdms`shnm	
	
	 																k		g										 				
	 	 	 											 	 	 	 	 					
	 	 	 	 	 	 	 	 	 G↑			
	 								K			G															 															 	 					
	 	 	 	 	 	 	 												g�	
	 	 	 	 	 	 	 	 K↓																															
	 																		n									n								n								n								n								n										 																			

	 	 														 	 	 	 	 	 	 			
							 	 	 	 	 	 																			

	
								kd,lt	&t		kd		at	&t								 							 											kdlt	&t		kd		at	&t							

	
Sgd	k`rs	rds	ne	`rrnbh`shud	bnmrsqtbshnmr	hmunkudr	bk`rr	2	`mc	bk`rr	

6	mntmr-	Gdqd+	sgd	`rrnbh`shud	l`qjdq	hr	`	ekn`shmf	ghfg	snmd	sg`s	nbbtqr	

adsvddm	 sgd	 mntmr-	 Hm	 l`mx	 @eqhb`m	 k`mft`fdr+	 sgd	 `rrnbh`shud	

bnmrsqtbshnm	 hr	 bnmudxdc	 ax	 ld`mr	 ne	 `	 snm`k	 lnqogdld	 'Vhkkh`lrnm	

0875+	Bgtlanv	`mc	Mftdmcihn	0880(-	Sghr	cnbjr	nmsn	sgd	mntm	nm	sgd	
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qhfgs	sn	enql	`	e`kkhmf	bnmsntq	snmd	he	hs	lddsr	`	knv	snmd-	Sgd	c`s`	sg`s	

enkknv	rgnv	rtbg	bnmrsqtbshnmr-	

	
045(	 ÷,j`∆q									lt»q	 		 	.j`∆c			æ	lt∆c.	 _l`m&r�v`ro&	
	 BK6,v`ro		@L-odqrnm	

	
	 ÷,m∆cÕÃl							�`»œ`∆	 	 .m∆cÕÃl			æ	�`∆�`æ.			 _fgnrs&r�dkdf`mbd&	
	 BK2,fgnrs	@L-dkdf`mbd	
	
	
	 ÷,c`∆k`∆									jøæk	 		 	.c`∆k`∆			æ		jøæk.	 _l`m&r�ons&	
	 BK6,ons					@L-fhqk	
	

	
÷,jvtæm							lt»q	 	 	.jtætæm			æ		lt∆c.	 _s`hk&r�b`lo&�

	 BK2,s`hk						@L-odqrnm	 	
	
	
	 ÷,r`æl`æ							s�Í l	 	 .r`æl`æ				æ		srÍ l.			 �_fqnto&r�bqx&	
	 BK6,fqnto	@L-bqx	

Sgdrd	 dw`lokdr	 rgnv	 sg`s	 sgd	 ekn`shmf	 ghfg	 snmd	 sg`s	 l`qjr	

`rrnbh`shnm	cnbjr	nmsn	sgd	enkknvhmf	mntm-	Sgd	qtkd	sg`s	enkknvr	rgnvr	

gnv	sghr	nbbtqr-	

046(	 S,qtkd	79	Qhfgsv`qcr	Ghfg	Cnbjhmf	

								g	

	G		

			n												n	

	

								 							
								µ							Bnmchshnm9	Hs	ltrs	ad	sgd	ghfg	snmd	ne	sgd	`rrnbh`shud	l`qjdq-		
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Qhfgsv`qcr	 Ghfg	 Cnbjhmf	 `kknvr	 sgd	 ekn`shmf	 ghfg	 snmd	 ne	 sgd	

`rrnbh`shud	 l`qjdq	 sn	 cnbj	 nmsn	 sgd	 SAT	 sn	 hsr	 qhfgs-	 Bnmrhcdq	 sgd	

cdqhu`shnm	sg`s	enkknvr-	

	
047(		 	 Hmots	 	 						 															 	Qhfgsv`qcr	Ghfg	Cnbjhmf	
	
													 			k									g					k				 		 	 											k									g			k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 							
	 						K								G				K												 	 	 					K							G			K															
	 	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n								n												n																																																																																	n								n								n									n																				

	 	 														 	 	 	 	 	 	 			

							 	 	 	 	 	 											

						c`		k`							ltq	 	 →	 	 				c`		k`						ltq								

	
	 	 Ognmdshb	qdoqdrdms`shnm	

	
		 	 					 										G↑																									
	 											 		g�	 						k�	

	 	 										K↓					 									K↓	

	

								c`k`							ltq											 	 	 	 	
	

3-6	 Bnmbktrhnm	

Hm	 sghr	 bg`osdq+	 sgd	 lnqogdld	 rsqtbstqd	 ne	 mntm	 qnnsr	 g`r	 addm	

rgnvm-	Hm	nqcdq	sn	`bbntms	enq	sgd	rtqe`bd	ldknchdr	entmc	nm	mntm	qnnsr+	

sgdhq	 bnmsq`rshud	 tmcdqkxhmf	 snm`k	 ldknchdr	 g`ud	 addm	 fhudm	 `mc	 sgd	
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qd`khy`shnm	nm	sgd	rtqe`bd	ne	d`bg	ldkncx	chrbtrrdc-	Vgdqd	sgd	`m`kxrhr	

hr	 mns	 sq`mro`qdms+	 rtoonqshmf	 dw`lokdr	 g`ud	addm	fhudm	 sn	 `lokhex	 sgd	

`qftldmsr-	 Sgd	 lnqogn,rxms`bshb	 rsqtbstqd	 ne	 sgd	 mntm	 ogq`rd	 g`r	 `krn	

addm	 chrbtrrdc+	 vhsg	 `m	 `bbntms	 ne	 sgd	 snmnknfhb`k	 oqnbdrr	 sg`s	 mntm	

ogq`rdr	 tmcdqfn	 fhudm-	 Sghr	 bg`osdq	 g`r	 dmcdc	to	 ax	 `	 oqdrdms`shnm	ne	

sgd	`rrnbh`shud	bnmrsqtbshnm-	Sgd	sgqdd	rdsr+	chrshmfthrgdc	ax	sgd	sxod	ne	

`rrnbh`shud	l`qjdq	sgdx	s`jd	g`ud	addm	chrbtrrdc-	Rshkk	hm	sghr	bg`osdq+�k,

roqd`c	 `mc	 g,cdkhmj	 sg`s	 `bbntmsr	 enq	 cnvmrsdo	 ne	 ghfg	 snmdr+	 GK	

Rhlokhehb`shnm	 sg`s	`kknvr	`	GK	bnmsntq	 snmd	 sn	ad	 rhlokhehdc	 sn	`	ghfg	

snmd	vgdm	enkknvdc	ax	`	ghfg	snmd+	Knv	Snmd	Roqd`c	sg`s	oqdudmsr	rnld	

tssdq`mbd,ehm`k	 knv	 snmdr	 eqnl	 cnvmfkhchmf+	 Ghfg	 Snmd	 Roqd`c	 sg`s	

odqlhsr	 rnld	tmcdqkxhmf	 knv	 snmd	lnqogdldr	 sn	ad	 qd`khydc	`r	 rtqe`bd	

ghfg	 snmdr+	 `mc	 Qhfgsv`qcr	 Ghfg	 Cnbjhmf	 sg`s	 rgnvr	 sg`s	 rnld	

`rrnbh`shud	bnmrsqtbshnmr	 s`jd	`	 ekn`shmf	ghfg	 snmd	g`ud	addm	chrbtrrdc-	

Cdqhu`shnmr	rgnvhmf	gnv	sgdrd	qtkdr	vnqj	g`ud	`krn	addm	fhudm-		Sgdrd	

cdqhu`shnmr	 `krn	 rgnv	 sg`s	 ldqfdq	 `ookhdr	 `r	 rnnm	 `r	 sgd	 rsqtbstq`k	

cdrbqhoshnm	 enq	 hsr	 `ookhb`shnm	 hr	 lds+	 hm	 nqcdq	 sn	 r`shrex	 sgd	 NBO	

bnmrsq`hms-	Rsq`x	dq`rtqd	`krn	`ookhdr	`s	sgd	dmc	ne	onrskdwhb`k	bnlonmdms	

sn	 cdkdsd	 `kk	 tm`rrnbh`sdc	 snm`k	 ed`stqdr-	 Sgd	 nsgdq	 snmd	 qtkdr	 `ookx	

vgdmdudq	sgd	rsqtbstq`k	cdrbqhoshnm	enq	sgdhq	`ookhb`shnm	hr	lds-	
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4-/	 Hmsqnctbshnm	

Sghr	bg`osdq	chrbtrrdr	sgd	snmnknfx	ne	sgd	Midæl	udqa-	Hs	adfhmr	ax	

`	oqdrdms`shnm	ne	sgd	lnqogdld	rsqtbstqd	ne	udqa	qnnsr-	Bnmrhcdqhmf	sg`s	

sgd	rtqe`bd	snmd	hr	mns	`kv`xr	hcdmshb`k	sn	sgd	tmcdqkxhmf	snmd	hm	Midæl+	hs	

fndr	 `gd`c	 sn	 oqdrdms	 sgd	 rtqe`bd	 qd`khy`shnm	 ne	 sgd	 udqa	 qnnsr	 `mc	 sn	

`qftd	 enq	 sgd	 tmcdqkxhmf	 snm`k	 ldknchdr	 ne	 d`bg-	 Sgd	 oqnbdrr	 ne	

qdctokhb`shnm	hr	`krn	ntskhmdc	gdqd-	

	
4-0	 Lnqogdld	Rsqtbstqd	ne	Udqa	Qnnsr	

Sgd	lnrs	bnllnm	lnqogdld	sxodr	sg`s	nbbtq	nm	Midæl	udqa	qnnsr	

`qd	BU+	BUB	`mc	BUBU-	Sgd	kdrr	bnllnm	BUU	sxod	`krn	nbbtqr-	Sghr	

lnqogdld	rsqtbstqd	hr	rgnvm	hm	sgd	c`s`	hm	s`akd	18-	 	 	

	
BU	 BUB	 BUBU	 BUU	

kd∆,cd∆					_sn�cqhmj&		 kd∆,sÕ m				_sn�vhod&	 kd∆,k—∆l`∆		_sn�qta&	 kd∆,ad∆9			_sn�rdd&	

kd∆,rn∆						_sn�gtms&	 kd∆,mø∆q			_sn�o`rsd&	 kd∆,rt∆ln∆_sn�ok`ms&	 kd∆,cyø∆9_sn�rhmf&	

kd∆,�`∆					_sn�sd`q&	 kd∆,jd∆m			_sn�rdmc&	 kd∆,mÕ fn∆			_sn�enkc&	 kd∆,r`»9	_sn�knnj�enq&	

kd∆,sn»						_sn�fn&	 kd∆,a`»			_sn�`atrd&	 kd∆,ktækn»			_sn�enqfd&	 kd∆,kfl»9			_sn�hmrtks&	

kd∆,rt»					_sn�aqtrg&	 kd∆,rÕÃk					_sn�dmc&	 kd∆,atæfn»	_sn�lhrr&	

kd∆,khÃ				_sn�hmrsqtbs&	 kd∆,r`»m				_sn�rhfm&	 kd∆,atæk`»	_sn�qdstqm&	

S`akd	189	Lnqogdld	Rsqtbstqd	ne	Udqa	Qnnsr	
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4-1				Bnmsq`rshud	Tmcdqkxhmf	Snm`k	Ldknchdr	enq	Udqa	Qnnsr	

Udqar	 g`ud	 nmkx	 lnmnrxkk`ahb	 `mc	 chrxkk`ahb	 qnnsr	 'dwbdos	 vgdm	

qdctokhb`sdc(-	@r	ldmshnmdc	d`qkhdq+	sghr	k`mft`fd	hr	`	svn,snmd	k`mft`fd	

Ê	Ghfg	`mc	Knv-	Sgd	udqa	qnnsr	g`ud	`	svn,v`x	bnmsq`rshud	tmcdqkxhmf	

snm`k	 ldkncx+	 m`ldkx+	 Ghfg	 `mc	 Knv-	 Sgdrd	 `qd	 oqdrdmsdc	 hm	 sgd	 s`akd	

sg`s	enkknvr-	

	
Tmcdqkxhmf	enql	 BU	 BUB	 BUBU	

G	 kd∆,s`»		_sn�hmgdqhs&	

kd∆,rt»			_sn�aqtrg&	

kd∆,lø»q	_sn�`qqdrs&	

kd∆,rÕÃk			_sn�ehmhrg&	

kd∆,atæfn»		_sn�lhrr&	

kd∆,atæk`»	_sn�qdstqm&	

	

K	

kd∆,�`∆			_sn�sd`q&	

kd∆,rn∆					_sn�gtms&	

kd∆,r`∆l	_sn�ronhk&	

kd∆,sÕ m				_sn�vhod&	

kd∆,k—∆l`∆			_sn�qta&	

kd∆,rt∆ln∆	_sn�ok`ms&	

S`akd	2/9	Bnmsq`rshud	Tmcdqkxhmf	Snm`k	Ldknchdr	enq	Udqa	Qnnsr	

	
Sgd	 hmsdqoqds`shnm	 sg`s	 enkknvr	 eqnl	 sgd	 s`akd	 hr	 sg`s	vgdqd`r	 sgd	

tmcdqkxhmf	 G	 ldkncx	 rtqe`bdr	 `r	 GK	 nm	 sgd	 qnns+	 sgd	 tmcdqkxhmf	 K	

ldkncx	rtqe`bdr	`r	Knv-	Enq	`m	`bbntms	ne	gnv	sgd	G	`mc	K	tmcdqkxhmf	

ldknchdr	`qd	qd`khydc	nm	sgd	rtqe`bd+	rdd	sgd	ognmnknfx	ne	sgd	hmehmhshud	

sg`s	enkknvr-	
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4-2	 Ognmnknfx	ne	sgd	Hmehmhshud	

Sgd	hmehmhshud	enql	ne	sgd	udqa	hm	Midæl	hr	l`qjdc	ax	sgd	bk`rr	ehud	

mntm	oqdehw	Zkd∆,\	'vghbg	g`r	`	knv	snmd	tmcdqkxhmfkx(+	`mc	`	ekn`shmf	knv	

snmd	 rteehw	 sg`s	 `oodmcr	 sn	 sgd	 udqa	 qnns-	 @o`qs	 eqnl	 sgd	 oqdehw`shnm	

sgdqdenqd+	sgd	ekn`shmf	knv	snmd	ldqfdr	vhsg	sgd	qnns	snmd	he	hs	hr	knv	`mc	

rtqe`bdr	`r	 sgd	e`kkhmf	o`qs	ne	`	GK	bnmsntq	vgdm	 sgd	qnns	ad`qr	`	ghfg	

snmd	tmcdqkxhmfkx-	Mnshbd	 sg`s	ansg	 sgd	 hmehmhshud	 knv	snmd	`mc	sgd	ehm`k	

knv	 snmd	 'vghbg	nbbtqr	nm	`kk	udqa	 qnnsr(	nbbtq	 hm	 hmehmhshud	 enqlr	`mc	

`qd	ldqfdc	hm	nqcdq	sn	`unhc	qdctmc`mbx-	Sgd	`rrnbh`shnm	ne	sghr	snmd	sn	

sgd	dcfd	oqnuhcdr	duhcdmbd	enq	sgd	`rrdqshnm	sg`s	bnmsntqr	`qd	e`hqkx	q`qd	

`mc	khlhsdc	sn	sgd	dmcr	ne	vnqcr-	Sghr	jhmc	ne	snmd	g`r	`krn	addm	entmc	hm	

rnld	k`mft`fdr-	Rmhcdq	'08889	01/(+	enq	dw`lokd+	cdlnmrsq`sdr	sg`s	Èsgd	

rsdl	hm	A`lhkdjd	Crbg`mf	'Xdla`(	bnmrhrsr	ne	`	udqa	qnns	`mc	`	ekn`shmf	

Kn	 snmd	 hmehmhshud	 rteehw-Í	 Sghr	 snmd	 gnvdudq	 `rrnbh`sdr	 enkknvhmf	

k`mft`fd	 rodbhehb	 qtkdr-	 Hm	 rnld	 k`mft`fdr	 rtbg	 `r	 Xdla`	 hs	 qdl`hmr	

ekn`shmf	`mc	b`trdr	cnvmrsdo-		

Sgd	enkknvhmf	qtkd	b`m	ad	enqldc	sn	`bbntms	enq	sgd	cnbjhmf	ne	sghr	

hmehmhshud	knv	snmd	sg`s	nbbtqr	`s	sgd	dmc	ne	Midæl	udqa	qnnsr-		
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048(	S,qtkd	89	Hmehmhshud	Knv	@rrnbh`shnm		
	
	 	 	 		k	

	 							 				K	

	 																	n\\							n	

	 	 			

µ        Bnmchshnm9	Hs	ltrs	ad	vgdm	`	udqa	nbbtqr	hm	sgd	hmehmhshud-		

	
Sghr	 qtkd	 `kknvr	 `	 ekn`shmf	 knv	 snmd	 sn	 `rrnbh`sd	 `s	 sgd	 dmc	 ne	

hmehmshud	enqlr	ne	udqar-	�

Gnvdudq+	 sghr	 snmd	 cndr	 mns	 `rrnbh`sd	 hm	 rnld	 hmrs`mbdr-	 Sghr	

g`oodmr	vgdm	sgd	fknss`k	rsno	nbbtqr	hm	sgd	bnc`	onrhshnm	ne	`	,bub,	qnns-	

Hs	hr	onrrhakd	sg`s	sgd	fknss`k	rsno+	vghbg	oqdbdcdr	sghr	snmd+	narsqtbsr	hsr	

`rrnbh`shnm-	 Hs	 hr	mnmdsgdkdrr	tmbkd`q	vgx	 sghr	 bnmrnm`ms	 hmektdmbdr	 sgd	

adg`uhntq	 ne	 sgd	 snmd-	 Gnvdudq+	 rhmbd	 sghr	 fknss`k	 rsno	 hr	 `krn	 cdqhudc	

'eqnl	tmcdqkxhmf	j(	hs	hr	onrrhakd	sn	`rrtld	`m	nodq`shmf	bnmrsq`hms	sg`s	

qdmcdqr	cdqhudc	rntmcr	no`ptd-	Sgtr+	no`ptd	Z&\	narsqtbsr	sgd	`rrnbh`shnm	

ne	 sgd	 hmehmhshud	 snmd	 sn	 sgd	 oqdbdchmf	 SAT-	 Sghr	 r`ld	 bnmrnm`ms	 g`r	

addm	 jmnvm	 sn	 hmektdmbd	 unvdkr	 hm	 rnld	 k`mft`fdr+	 d-f-	 Bgtlatqtmf	

'Rmhcdq	08889	65(-		

Dudm	 sgntfg	 sgd	 `anud	 `m`kxrhr	 rddlr	 sn	vnqj+	 `	lnqd	ok`trhakd	

dwok`m`shnm	 rtffdrsdc	 ax	 Mfdrrhln	 Lts`j`	 'odqrnm`k	 bnlltmhb`shnm(	

vntkc	 ad	 sn	 `rrtld	 sg`s	 sgd	 fknss`k	 rsno	 hr	 nmd	 ne	 sgd	 cdoqdrrnq	
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bnmrnm`msr	 hm	 Midæl-	 Hm	 k`mft`fdr	 sg`s	 l`mhedrs	 `m	 hmsdq`bshnm	 adsvddm	

bnmrnm`msr	`mc	snmdr+	cdoqdrrnqr�nesdm	b`trd	unhbdkdrr	bnmrnm`msr	sn	ad	

`rrnbh`sdc	vhsg	sgd	ghfg	snmd-	Hm	sghr	rhst`shnm	sgdqdenqd+	sgd	fknss`k	rsno+	

vghbg	 hr	 `rrnbh`sdc	 vhsg	 sgd	 ghfg	 snmd+	 oqdudmsr	 sgd	 `rrnbh`shnm	 ne	 sgd	

knv	snmd-	Bnmrhcdq	sgd	enkknvhmf	c`s`	sg`s	cdlnmrsq`sd	sgd	e`hktqd	ne	sgd	

knv	snmd	sn	`rrnbh`sd-		

	
05/(	 	 kd∆,fv`∆&	 	 _sn�cdrsqnx&�

kd∆,sfl–&		 	 _sn�anhk&�

		 	 kd∆,oøæ&		 	 _sn�udqhex&	

kd∆,l`æ&	 		 _sn�f`sgdq&	

		 	 kd∆,r`æ&		 	 _sn�sqdlakd&�

Sgd	cdqhu`shnm	sg`s	enkknvr	rgnvr	gnv	sgdrd	enqlr	`qd	cdqhudc-	

	
050(	 	 kd∆,l`æ&	 	 kd∆,oøæ&	

	 			TQ.	kd,l`j	 										kd,oøj	.	

	 	 	K			G	K		 	 	K		G		K	

													
Kdudk	0	 				l`j	 	 			oøj	
T@B� � �

						G		K	 				 				G		K	
	
	
	fknss`khy`shnm				l`&	 	 			oø&	
�
																											G		K		 				 					G		K	
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�
Hmehmhshud�knv								^^	 		 					^^	
`rrnbh`shnm�
	
	
Kdudk	1										kd,l`&	 	 			kd,oø&	
T@B�
																							K		G		K		 														K			G		K	

�
rsq`x�dq`rtqd�			kd,l`&	 	 				kd,oø&		
�

					K		G			K	 				 					K		G			K	

	
	 					OQ		Z	kd∆,l`æ&	 	 				kd∆,oøæ&	\			

	
Mnsd	 sg`s	 sgntfg	`ookhdc	`s	 sghr	 kdudk+	 rsq`x	dq`rtqd	 	 _nq	oqtmhmf+	

dlohqhb`kkx	 vdkk,lnshu`sdc	 enq	 mnmsnm`k	 ogdmnldm`	 'be-	 Hsn»	 0875(+	

`ookhdr	`s	sgd	dmc	ne	sgd	onrskdwhb`k	bnlonmdms	sn	cdkdsd	`kk	tm`rrnbh`sdc	

snm`k	 ed`stqdr	 oqhnq	 sn	 sgd	 `ookhb`shnm	 ne	 `mx	 ognmdshb+	 h-d-+	 fq`chdms	

ed`stqd	bnlonmdms+	qtkdr&	'Rmhcdq	08889	26(-	

	
4-3	 Ognmnknfx	ne	sgd	Hlodq`shud	

Fdmdq`kkx+	 sgd	 Èhlodq`shudÍ	 hr	 trdc	 sn	 fhud	 nqcdqr	 nq	 bnll`mcr-	

Rtbg	rsqtbstqdr	bnmbdqm	Èudqa`k	`bsr	sgqntfg	vghbg	sgd	rod`jdq	`ssdlosr	

sn	l`mhotk`sd	sgd	mnm,udqa`k	adg`uhntq	ne	sgd	gd`qdqÍ	'Fhunæm	088/9	7/5(-	

Rtbg	 udqa`k	 l`mhotk`shnmr	 `qd	 `eedbsdc	 ax	 u`qhntr	 rnbh`k	 `mc	 odqrnm`k	

e`bsnqr	 `mc	 `qd	 `ksdqdc	 `bbnqchmfkx-	 Sgdrd	 e`bsnqr	 hmbktcd	 sgd	 rnbh`k	

rs`str	 ne	 sgd	 o`qshbho`msr+	 sgdhq	 `tsgnqhsx+	 `mc	 `ahkhsx	 sn	 `bs-	 Sgd	
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hlodq`shud	 l`qjdq	 hm	 Midæl+	 tmkhjd	 hm	 l`mx	 k`mft`fdr+	 g`r	 rdudq`k	

u`qh`msr	cdodmchmf	nm	sgd	rg`od	ne	sgd	udqa	qnns	sn	vghbg	hs	`ss`bgdr-	Rhw	

rdfldms`k	l`qjdqr	g`ud	addm	 hcdmshehdc	`mc	d`bg	bnlahmdr	vhsg	`	ghfg	

snmd+	vghbg	hr	`kv`xr	oqdrdms+	sn	hmchb`sd	sgd	hlodq`shud-	Sgdrd	l`qjdqr	

`qd	oqdrdmsdc	adknv-	

	
4-3-0	 Zj\	*	Ghfg	Snmd	

Vgdm	sgd	udqa	qnns	hr	nmd	nodm	rxkk`akd+	`mc	sgd	unvdk	hr	Z,gh\+	sgd	

unhbdkdrr	udk`q	rsno	snfdsgdq	vhsg	`	ghfg	snmd	`qd	`ccdc	sn	hs	hm	nqcdq	sn	

nas`hm	sgd	hlodq`shud-	Dw`lokdr	hmbktcd	sgd	enkknvhmf9	

	
051(	 cdæ&	 	 .,cd∆,j		æ.	 	 _d`s�'HLO(&�
	 d`s-HLO	

	
	 rnæ&	 	 .,rn∆,j		æ.	 	 _gtms�'HLO(&�
	 gtms-HLO	

	
	 cydæ&	 	 .,cyd∆,j		æ.	 	 _fhud�'HLO(&�
� fhud-HLO	

	
	 r`æ&	 	 .,r`æ,j		æ.	 	 _cn�'HLO(&�
� cn-HLO	

	
	 snæ&	 	 .,snæ,j		æ.	 	 _fn�'HLO(&�
� fn-HLO	

�
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	 Sgdrd	 c`s`	 rgnv	 sg`s	 sgd	 unhbdkdrr	 udk`q	 rsno+	 vghbg	 rtqe`bdr	 `r	

sgd	fknss`k	rsno+	hr	`ccdc	sn	sgd	udqa	qnns+	`mc	sgd	ghfg	snmd	qdok`bdr	sgd	

snmd	ne	sgd	qnns	sn	qdrtks	hm	hlodq`shud	enqlr-	

	
4-3-1	 	Zfn\	*	Ghfg	Snmd	

Vgdm	 sgd	udqa	qnns	 hr	nmd	nodm	rxkk`akd+	`mc	sgd	unvdk	 hr	Z*gh\+	

sgd	 lnqogdld	 Zfn\	 snfdsgdq	 vhsg	 sgd	 ghfg	 snmd	 `qd	 `ccdc	 sn	 enql	 sgd	

hlodq`shud-	Rdd	sgd	enkknvhmf	dw`lokdr9	

	
052(	 c�t∆fnæ	 .,cyt∆,fnæ.	 	 _bkhla�'HLO(&�

� bkhla-HLO	

	
	 rtæfnæ	 	 .,rtæ,fnæ.	 	 _aqtrg�'HLO(&�
� aqtrg-HLO	

	
	 kh◊fnæ	 	 .,kh◊,fnæ.	 	 _`cuhrd�'HLO(&�
� `cuhrd-HLO	

	
	 mÕ◊fnæ	 	 .,mÕ◊,fnæ.	 	 _dmsdq�'HLO(&�
� dmsdq-HLO	

	
	 kÚfnæ	 	 .,kÚ,fnæ.	 	 _ahsd�'HLO(&�
� ahsd-HLO	
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Sgd	 nardqu`shnm	 sn	 ad	 l`cd	 eqnl	 sgdrd	 c`s`	 hr	 sg`s	 `	 Z,BU\	

rsqtbstqd	hr	rteehwdc	sn	sgd	qnns	`mc	sg`s	sgd	ZU\	ad`qr	sgd	ghfg	snmd	sg`s	

hr	oqdrdms	hm	`kk	hlodq`shud	enqlr-	

	
4-3-2	 Z�\	*	Ghfg	Snmd	

Vgdm	 sgd	 udqa	 qnns	 hr	 nmd	 nodm	 rxkk`akd	 vhsg	 `	 knmf	 unvdk+	 sgd	

o`k`s`k	m`r`k	`mc	`	ghfg	snmd	`qd	`ccdc	sn	enql	sgd	hlodq`shud-	Bnmrhcdq	

sgd	enkknvhmf	dw`lokdr9	

	
053(	 adæœ	 	 .,ad∆9,�		æ.	 	 _rdd�'HLO(&�

� rdd-HLO	

	
	 �vnæœ		 .,�tn∆9,�		æ.	 	 _chrotsd�'HLO(&�

	 chrotsd-HLO	

	
	 ai`æœ	 	 .,ah`æ9,�		æ.	 	 _ehfgs�'HLO(&�

� ehfgs-HLO	

	
	 r`æœ	 	 .,r`æ9,�		æ.	 	 _rd`qbg�'HLO(&�

� rd`qbg-HLO	

	
	 kfl“œ	 	 .,kfl“9,�		æ.	 	 _hmrtks�'HLO(&�

� hmrtks-HLO	

�
	 Gdqd+	hs	b`m	ad	nardqudc	sg`s	sgd	o`k`s`k	m`r`k	sg`s	rtqe`bdr	`r	sgd	

udk`q	 m`r`k	 enkknvhmf	 fknss`khy`shnm� `mc	 sgd	 ghfg	 snmd	 `qd	 `ccdc	 sn	 sgd	
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udqa	qnns	'mnsd	sg`s	sgd	ghfg	snmd	qdok`bdr	sgd	snmd	ne	sgd	qnns	unvdk(-	Hm	

`cchshnm+	sgd	knmf	qnns	unvdk	adbnldr	rgnqs	hm	sgd	hlodq`shud	enqlr-	Sgd	

e`bs	 sg`s	 sgd	 knmf	unvdkr	adbnld	rgnqs	 hm	bknrdc	rxkk`akdr	bnmehqlr	 sgd	

`rrdqshnm	sg`s	knmf	unvdkr	nbbtq	hm	nodm	rxkk`akdr-			

	
4-3-3	 ZU\	*	Ghfg	Snmd	

Vgdm	 sgd	 fknss`k	 rsno	 nbbtohdr	 sgd	 bnc`	 onrhshnm	 ne	 `	 qnns+	

enkknvhmf	sgd	qtkd	ne	fknss`khy`shnm+	sgd	qnns	unvdk	roqd`cr	`mc	ad`qr	sgd	

hlodq`shud	ghfg	snmd+	`r	chrbtrrdc	hm	rdbshnm	1-5-1-2-	Dw`lokdr	`qd	fhudm	

hm	'054(-	

	
054(	 fv`∆&`æ		 .,ft`∆j,Uû.	 		 _cdrsqnx�'HLO(&�
� cdrsqnx-HLO	

	
	 s�Õ &Õ◊	 	 .,srÕ j,Uû.	 	 _fhud�ahqsg�'HLO(&�

	 fhud	ahqsg-HLO	

	
	 sfl“&fl“	 	 .,sfl“j,Uû.	 	 _ohbj�'HLO(&�
� ohbj-HLO	

	
	 oøæ&øæ	 	 .,oøæj,Uû.	 	 _udqhex�'HLO(&�
� udqhex-HLO	

	
	 a—ælr`æ&`æ	 .,a—ælr`æj,Uû.		 _rdkk�'HLO(&�
� rdkk-HLO	
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	 Hm	 sgdrd	 c`s`	 d`bg	 qnns	unvdk	 roqd`cr	`mc	ad`qr	 sgd	ghfg	 snmd	ne	

sgd	hlodq`shud-	

	
4-3-4	 Zh9\	*	Ghfg	Snmd	

	 Vgdm	 nsgdq	 bnmrnm`msr	 '`o`qs	 eqnl	 sgd	 fknss`k	 rsno(	 nbbtox	 sgd	

bnc`	 onrhshnm	 `mc	 sgd	 qnns	 unvdk	 hr	 Z,aj\+	 Zh9\	 hr	 rteehwdc	 sn	 ad`q	 sgd	

hlodq`shud	ghfg	snmd-	Sgd	enkknvhmf	dw`lokdr	`qd	hkktrsq`shud9	

	
055(	 aid∆mÕ◊9		 .,ahd∆m,Õ◊	9.	 	 	_qdetrd�'HLO(&�
	 dw`ffdq`sd-HLO	

	
	 mø∆qÕ◊9	 	 .,mø∆c,Õ◊9.	 	 _o`rsd�'HLO(&�
� o`rsd-HLO	

	
	 sÕ mÕ◊9	 	 .,sÕ m,Õ◊9.	 	 _vhod�'HLO(&�
� vhod-HLO	

	
	 sidækÕ◊9	 	 .,shdæk,Õ9◊.	 	 _drs`akhrg�'HLO(&�
� drs`akhrg-HLO	

	
	 rÕ◊kÕ◊9	 	 .,rÕ◊k,Õ◊9.	 	 _ehmhrg�'HLO(&�
� ehmhrg-HLO	 	

	
Sgdrd	 c`s`	 rgnv	 sg`s	 sgd	 eqnms	 ghfg	 unvdk	 Zh9\	 hr	 bnmrhrsdmskx	

`ss`bgdc	sn	sgd	qnns	`mc	hs	ad`qr	sgd	ghfg	snmd-	
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4-3-5	 	Z`9\	*	Ghfg	Snmd	

Sghr	l`qjdq	nbbtqr	hm	svn	hmrs`mbdr-	Ehqrs+	vgdm	bnmrnm`msr	nsgdq	

sg`m	 sgd	 fknss`k	 rsno	 nbbtox	 sgd	 bnc`	 onrhshnm	 `mc	 sgd	 qnns	 unvdk	 hr	

Z*aj\+	`r	rgnvm	hm	sgd	dw`lokdr	sg`s	enkknv-	

	
056(	 av—∆k`æ9	 .,at—∆k,`æ	9.	 _c`mbd�'HLO(&�
� c`mbd-HLO	

	
	 cy`∆m`æ9	 .,cy`∆m,`æ9.	 _ots�nts�'HLO(&�
� ots	nts-HLO	

	
	 lv`∆g`æ9	 .,lt`∆r,`æ9.	 _sgqnv�'HLO(&�
	 sgqnv-HLO	

	
	 a`æl`æ9		 .,a`æl,`æ9.	 _hmrtks�'HLO(&�
� hmrtks-HLO	

	
	 rvnæg`æ9	 .,rtnær,`æ9.	 _qdrohqd�'HLO(&�
� qdrohqd-HLO	

�
	 Gdqd+	Z`\	hr	rteehwdc	sn	`kk	sgd	qnnsr	`mc	hs	ad`qr	sgd	hlodq`shud	ghfg	

snmd-		

	 Rdbnmckx+	sghr	r`ld	l`qjdq	nbbtqr	vgdm	sgd	qnns	g`r	svn	rxkk`akdr	

'vghbg	g`oodm	sn	`kv`xr	ad	nodm(-	Dw`lokdr	hmbktcd	sgd	enkknvhmf9	

	
057(	 k—∆l`æ9		 .,k—∆l`∆,`9æ.	 _qta�'HLO(&�
� qta-HLO	
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	 ct∆a`æ9		 .,ct∆an∆,`æ9.	 _rn`j�'HLO(&�
� rn`j-HLO	

	
	 sÕ k`æ9	 	 .,sÕ kn∆,`æ9.	 _vqhsd�'HLO(&�
� vqhsd-HLO	

	
	 atæk`æ9	 	 .,atæk`æ,`æ9.	 _qdstqm�'HLO(&�
� qdstqm-HLO	

	
	 �tæf`æ9		 .,�tæfnæ,`æ	9.	 _rtoonqs�'HLO(&�
� rtoonqs-HLO	

	 Sgdrd	c`s`	hmchb`sd	sg`s	Z`9\+	vghbg	ad`qr	sgd	hlodq`shud	ghfg	snmd	

b`trdr	sgd	unvdk	ne	sgd	rdbnmc	rxkk`akd	ne	sgd	qnns	sn	cdkdsd-	

@	 fdmdq`k	 nardqu`shnm	 sn	 ad	 l`cd	 eqnl	 sgd	 l`qjdqr	 oqdrdmsdc	

`anud	hr	sgd	oqdrdmbd	ne	sgd	ghfg	snmd	nm	`kk-	Adb`trd	hs	hr	sgd	rnkd	snm`k	

l`qjdq	ne	 sgd	 hlodq`shud	 hs	 qdok`bdr	 sgd	oqdkhmjdc	 snmdr	rn	 sg`s	bnmsntq	

snmdr	 e`hk	 sn	 rtqe`bd	dudm	vgdm	 hs	`ss`bgdr	 sn	`	 knv	 snmd	 qnns-	Sgd	qtkd	

sg`s	enkknvr	rgnvr	gnv	sgd	snmd	ne	sgd	hlodq`shud	`rrnbh`sdr-	

058(	 S,qtkd	0/9	Hlodq`shud	Ghfg	@rrnbh`shnm	'HG@(	

	 	 						g	

	 									G	

	 				n\\										n	

										<	

											µ			Bnmchshnm9	Hs	ltrs	ad	nmkx	sgd	ghfg	snmd	ne	sgd	hlodq`shud-	
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@bbnqchmf	 sn	 sghr	 qtkd	 sgd	 ghfg	 snmd	 ne	 sgd	 hlodq`shud	 cnbjr	

kdesv`qcr	sn	`mc	cdkhmjr	sgd	snmd	ne	sgd	SAT	ne	sgd	qnns	sg`s	oqdbdcdr	hs-	

Sgd	 enkknvhmf	 cdqhu`shnm	 cdlnmrsq`sdr	 gnv	 sgd	 hlodq`shud	 enqlr	 `qd	

cdqhudc-	

06/(	 rnæ&									rtæfnæ									kfl“� 								oøæ&øæ									sÕ mÕ◊9								a`æl`æ9								sÕ k`æ9	

			TQ.		rn									rt												kfl9										oøj										shm											a`l										shkn.	

	 			K										G												G													G													K													G													K	

	
Kdudk	0	rn								rt											kfl9											oøj									shm												a`l										shkn.	
T@B	 	

				K										G											G													G												K														G													K	

Snmd	������^^� ������^^�� �^^� ��������^^� ����^^� � ��^^������������shkn�
Roqd`c���

	 	 	 	 	 	 	 	 	 	 								K	

rteehw,	rn,j						rt,fn							kfl9,�								oøj,U					shm,h9						a`l,`9						shkn,`9	
`shnm�
	 		K	G							G		G								G		G								G			G						K	G								G				G							K		G	

	
HG@����	rn,j						rt,fn							kfl9,�							oøj,U						shm	,h9					a`l,`9						shkn,`9	
%knv����<�
cdkhmj			K	G						G		G								G		G								G			G						K			G						G				G							K		G	

�
nsgdq			rn&																							kflœ										oø&ø																																								shk	`9	
qtkdr�
	 		G																									G														G																																											K	G	

	
				OQ	Zrnæ&								rtæfnæ								kfl“œ										oøæ&øæ									sÕ mÕ◊9										a`æl`æ9							sÕ k`æ9\	
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4-4	 Ognmnknfx	ne	sgd	G`ahst`k	

Sgd	g`ahst`k	hr	ne	hmsdqdrs	adb`trd	ne	hsr	ognmnknfhb`k	bnlonrhshnm-	

Hs	 hr	 trdc	 hm	 bnmudqr`shnm	 hm	 Midæl	 sn	 cdrbqhad	 rhst`shnmr	 sg`s	 g`oodm	

qdftk`qkx	 nq	 `r	 `	 g`ahs-	 Hs	 hr	 l`qjdc	 ax	 `	 chrbnmshmtntr	 lnqogdld-	 Hsr	

rsqtbstqd	hr	`r	enkknvr9	`esdq	sgd	rtaidbs	l`qjdq	bnldr	sgd	ehqrs	o`qs	ne	sgd	

g`ahst`k	 l`qjdq-	 Hs	 hr	 enkknvdc	 ax	 sgd	 qnns	 ne	 sgd	 udqa	 hmunkudc+	 `mc	

k`rskx+	sgd	rdbnmc	o`qs	ne	sgd	g`ahst`k	l`qjdq-	Sgd	dw`lokdr	sg`s	enkknv	

`qd	hkktrsq`shud9	

060(	 �øæ				jÕ 					jd∆m			jd∆mÕ◊9	 	 	
	 2r				G@A	rdmc	G@A	
� _Gd�nesdm�rdmcr�'`kv`xr(&	
	
	 	

�øæ			s�Õ 					s�Õ &							s�Õ &Õ◊9	 	 	
	 2r			G@A	cdkhudq		G@A	
� _Gd�nesdm�cdkhudqr�'`kv`xr(&�

	
LÍ  	mÕ 					mÕ fn∆		mÕ f`æ9	 	 	

	 0r				G@A	enkc			G@A	
� _H�nesdm�enkc�'`kv`xr(&�

	
LÍ  	rÕ 					rd∆qf`∆		rd∆qf`æ9	 	 	

	 0r				G@A	rkhcd			G@A	
� _H�nesdm�rkhcd�'`kv`xr(&�

	
	 LÌ 	kÕ◊						kfl»9					kfl“œ	 	 	
	 0r		G@A	hmrtks	G@A	

_H�nesdm�hmrtks�'`kv`xr(&	
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�ø∆		sÕ◊						sid»k								sidækÕ◊9	 	
	 2r		G@A	drs`akhrg	G@A	

_Rgd�nesdm�drs`akhrgdr�'`kv`xr(&	
	
	
LÌ 	�Õ◊				�Õ◊gn»				�Õ◊g`æ9	 	 	

	 0r		G@A	fqhmc		G@A	
� _H�nesdm�fqhmc�'`kv`xr(&�
	
	

�ø∆		oÕ◊				oÕ◊kn»»			oÕ◊k`æ9	 	 	
	 2r		G@A	qnkk		G@A	
� _Rgdnesdm��qnkkr�'`kv`xr(&�
�
� �

LÍ  	oÕ 					ovn∆lm∆cn∆				ovn∆lm∆c`æ9	 	 	
	 0r				G@A	chrshmfthrg			G@A	
� _H�nesdm�chrshmfthrg�'`kv`xr(&�

	
�ø∆			kÕ◊					kvnæœkn»»		kvnæœk`æ9		 	

	 2r			G@A	ehkk							G@A	
� _Rgd�nesdm�ehkkr�'`kv`xr(&�
�
�

Sgdrd	 c`s`	 rgnv	 sg`s	 `	 rdqhdr	 ne	 nodq`shnmr	 btklhm`sd	 hm	 vg`s	 hr	

bnmrhcdqdc	 `	 g`ahst`k	 tssdq`mbd-	 @r	 b`m	 ad	 rddm+	 sgd	 udqa	 qnns	 nbbtqr	

mnql`kkx+	dhsgdq	`r	`	knv	snmd	nq	`	ghfg	snmd	udqa	qnns-	Etqsgdqlnqd+	sgd	

chrbnmshmtntr	 g`ahst`k	 l`qjdq	 ek`mjr	 sgd	 udqa	 qnns-	 Sgd	 rdbnmc	

lnqogdld	 ne	 sgd	 g`ahst`k	 l`qjdq	 enkknvr	 sgd	 udqa	 qnns-	 Hs	 rgntkc	 ad	

mnsdc	sg`s	sghr	lnqogdld	hr	bnohdc	eqnl	sgd	udqa	qnns	`mc	sg`s	sgdqd	hr	`	

ghfg	 snmd	 sg`s	 nbbtqr	 nm	 hsr	 ehm`k	 rxkk`akd-	 Sgd	 ehqrs	 lnqogdld	 ne	 sgd	
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g`ahst`k	l`qjdq	oqdbdcdr	 sgd	udqa	qnns-	Sghr	lnqogdld	hr	`kv`xr	`	BU	

rdptdmbd	 `mc	 sgd	 U	 hr	 `kv`xr	 Zh\-	 Ne	 hmsdqdrs	 gdqd	 `qd	 sgd	 snmd	 ne	 sgd	

unvdk	`mc	sgd	m`stqd	ne	sgd	bnmrnm`ms-		

	 @r	 b`m	 ad	 nardqudc+	 sghr	 unvdk	 hr	 tmcdqkxhmfkx	 snmdkdrr	 `mc	

qdbdhudr	hsr	snmd	ax	_Snmd	@mshbho`shnm&	eqnl	sgd	snmd	ne	sgd	qnns	unvdk-	

Sghr	dwok`hmr	vgx	hs	nbbtqr	vhsg	`	knv	snmd	vgdm	enkknvdc	ax	knv,snmd	

udqar	`mc	vhsg	`	ghfg	snmd	vgdm	enkknvdc	ax	ghfg,snmd	udqar-	

Nmd	etqsgdq	nardqu`shnm	sn	ad	l`cd	eqnl	sgdrd	c`s`	hr	sg`s	sgd	qnns	

bnmrnm`ms	qdctokhb`sdr	`mc	nbbtqr	`r	sgd	bnmrnm`ms	hm	sgd	ehqrs	l`qjdq	ne	

sgd	g`ahst`k-	Sghr	bnmrnm`ms	g`r	mn	ed`stqdr	tmcdqkxhmfkx	`mc	bnohdr	`kk	

sgd	 ed`stqdr	 ne	 sgd	 qnns	 bnmrnm`ms	 enkknvhmf	 _Bnmrnm`ms	 @rrhlhk`shnm&-	

Sghr	 dwok`hmr	 vgx	 sgd	 bnmrnm`msr	 `qd	 sgd	 r`ld	 `r	 d`bg	 qnns,hmhsh`k	

bnmrnm`ms-	Sgd	cdqhu`shnm	sg`s	enkknvr	rgnvr	gnv	sgd	g`ahst`k	l`qjdq	hr	

cdqhudc-	Sgd	d`qkhdq	rs`fdr	ne	sghr	cdqhu`shnm	`qd	hfmnqdc	gdqd-	

061(	 	 				LÍ  	rÕ 					rd∆qf`∆		rd∆qf`æ9	 	LÌ 						kÕ◊						kfl»9					kfl“œ	 	

Kdudk	1	
Snmd�@mshbho`shnm�lI 	Bh		rdqf`		rdqf`9	 	 			lI 	 Bh			kfl9						kflœ	
�

	 	 	 										K		K			K			G																														G	K				G	

	
Bnmrnm`ms	 		lI 			rh				rdqf`		rdqf`9	 	 		lI 	 kh				kfl9						kflœ	
`rrhlhk`shnm�

	 	 	 							K			K			K			G																																G	K				G	
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�
onk`q�snmd	 lI 				rh					rdqf`		rdqf`9	 	 		lI 			kh					kfl9					kflœ	
ok`bdldms�
�
	 	 		G	 							K			K			K			G																			K										G	K					G	

	 OQ		Z		lÍ  	rÕ 					rd∆qf`∆		rd∆qf`æ	 	 		LÌ 						kÕ◊						kfl»9					kfl“œ	\	

	
	

4-	5	 Cnvmrsdo	`mc	Torsdo	

Hm	 `s	 kd`rs	 svn	 bnmsdwsr+	 sgd	 snmd	 ne	 sgd	 udqa	 qnns	 hr	 dhsgdq	

cnvmrsdoodc	nq	torsdoodc-	Sgd	bnmsdwsr	hmunkudc	`qd	sgd	oqdrdms	g`ahst`k	

mdf`shud+	 `mc	 sgd	 oqdrdms	 'rtaidbs	 enb`khrdc(-	 Hm	 sgdrd	 bnmrsqtbshnmr	 sgd	

ghfg	 snmdr	nm	ghfg	 snmd	udqar	 `qd	cnvmrsdoodc	vghkd	 sgd	 knv	 snmdr	nm	

knv	 snmd	 udqar	 `qd	 torsdoodc-	 Ad`unm	 '1///9	 3(	 nardqudr	 sghr	

ogdmnldmnm	 ats	 qdedqr	 sn	 hs	 `r	 onk`q	 snmdr-	 Gd	 gnvdudq	 l`jdr	 sgd	

enkknvhmf	qdl`qj	sg`s	chrb`qcr	sg`s	rs`str9	ÈS`mchr	ptd	kd	snm	a`r	cduhdms	

snm	g`ts	kd	snm	g`ts	md	cduhdms	o`r	snm	a`r-	@t	bnmsq`hqd+	hk	cduhdms	tm	snm	

lnxdm-Í	Adb`trd	ne	sgd	e`bs	sg`s	sgd	knv	snmd	adbnldr	ghfg	ats	sgd	ghfg	

snmd	adbnldr	lhc+	mns	knv+	sgdx	b`mmns	ad	onk`q	snmdr-	

	 Sgd	c`s`	sg`s	enkknv	hkktrsq`sd	sg`s	sgd	oqnbdrrdr	hmunkudc	gdqd	`qd	

`bst`kkx	cnvmrsdo	`mc	torsdo-	Hm	'062(	sgd	ghfg	snmd	udqar	`qd	oqdrdmsdc	

hm	sgd	svn	bnmsdwsr	sn	rgnv	gnv	cnvmrsdo	s`jdr	ok`bd-	Hm	'066(	knv	snmd	

udqar	`qd	fhudm	hm	sgd	r`ld	bnmsdwsr	sn	hkktrsq`sd	torsdo-	
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	 		K		G					K						G	GK	 	 	 					KG				↓G	GK		
	 		02 0‡   0   0‡ 0r      07    0v 0b  

062`(	�ø		`														a`&kn	 	 →									Z�`							a`&kn	\	 	
	 2r	MDF	BDQ		cntakd	 	 	 	_Gd�mdudq�cntakdr&	 	

	
	 		G			G						K					G			 	 	 				G					↓G			
  0‡  0‡   0   0‡                0‡    0v 
	 Ah					`												a`&		 				→            [ A`						a`&\		
	 2o		MDF	BDQ	fhud	qdrodbs	 	 _Sgdx�mdudq�fhud�qdrodbs&�
�
�
	 		K	G				K				G	GK		 	 												KG						↓G	GK	 	
	 		02 0‡  0  0‡ 0r      07     0v 0b  

a(	 �ø		d	 									a`&kn	 	 →																Z�d		 					a`&kn	\ z  	 	
	 2r	ORE	BDQ	cntakd	 	 	 	_Hs&r�ghl�vgn�cntakdr&	 	

	
	 		K			G				K						G	 	 	 	 		KG					↓G	
  02  0‡  0   0‡      07    0v 

	 �ø					d										a`&	 	 →	 	 	[�d							a`&\	 	
	 2r		ORE	BDQ	fhud	qdrodbs	 	 	_Hs&r�ghl�vgn�fhudr�qdrodbs&�
	
	
	 Vghkd	sgd	c`s`	hm	'`(	`qd	hm	sgd	oqdrdms	g`ahst`k	mdf`shud+	sgnrd	hm	

'a(	`qd	hm	sgd	oqdrdms+	vhsg	sgd	rtaidbs	enb`khrdc-	Hm	`kk	sgd	rdsr+	sgd	ghfg	

snmd	 ne	 sgd	 udqa	 qnns	 hr	 cnvmrsdoodc+	 `r	 b`m	 ad	 rddm	 hm	 sgd	 enkknvhmf	

ehftqd-		
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	 	 																		Ehftqd	009	Cnvmrsdo	ne	G	

Ehftqd	 00	 rgnvr	 sg`s	 sgd	 ghfg	 snmd	 ne	 sgd	 udqa	 qnns	 g`r	 addm	

knvdqdc-	Rdd	@oodmchw	D9	8	sg`s	rgnvr	sg`s	sgd	ghfg	snmd	hr	qd`khydc+	hm	

hrnk`shnm+	`s	`ants	17/Gy	`mc	@oodmchw	D9	0/	sg`s	qdud`kr	sg`s	 sgd	ghfg	

snmd	 g`r	 addm	 knvdqdc	 sn	 `ants	 01/Gy-	 Hm	 nqcdq	 sn	 `bbntms	 enq	 sghr	

cnvmrsdo+	 hs	 hr	 `rrtldc	 sg`s	 sgdqd	 hr	 `	 ekn`shmf	 knv	 snmd+	 l`qjhmf	

bdqs`hmsx+	sg`s	nbbtqr	itrs	adenqd	sgd	ghfg,snmdc	udqa	qnnsr-	Sghr	ekn`shmf	

snmd	hr	knv	adb`trd	hs	nbbtqr	vhsg	ghfg	snmd	qnnsr-		Sghr	snmd	roqd`cr	hsr	

knv� qdfhrsdq	 ed`stqd	 sn	 sgd	 enkknvhmf	 ghfg	 snmd-	 Sghr	 roqd`chmf	 hr	

enkknvdc	ax	sgd	cdkhmjhmf	ne	sgd	ghfg	qdfhrsdq	ne	sg`s	ghfg	snmd	'enkknvhmf	

k,roqd`c	`mc	g,cdkhmj(	`kknvhmf	hs	sn	ad	qd`khydc	nm	`	knvdq	qdfhrsdq+	`mc	

qdrtkshmf	sn	cnvmrsdo-	Mnshbd	sg`s	sgd	snmd	sg`s	hr	oqnctbdc	hr	knvdq	sg`m	

`	ghfg	snmd-	Sghr	snmd	hr	qdedqqdc	sn	`r	Lhc0	'Rmhcdq	08889	13(	rhmbd	hs	hr	
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`	ghfg	snmd	sg`s	hr	qd`khydc	nm	`	knv	qdfhrsdq-	Sgd	cdqhu`shnm	sg`s	enkknvr	

rgnvr	gnv	sghr	nbbtqr-	

	
063(	 	 				Hmots	 	 	 	 								Ehm`k	Knv	@rrnbh`shnm	

													 			k			g						k			g									k	 	 										k				g						k			g							k	
	 	 	 											 	 	 	 	 			
	
	 						K			G					K			G							K	 	 	 				K		G					K			G					K	
	 	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n													n								n									n								n	 	 	 										n								n													n								n								n				n	

	 	 														 	 	 	 	 	 	 			

							

	 					�ø			`	 			a`&kn	 			→	 			 		�ø			`									a`&kn									→	

Unvdk	Cdkdshnm	`mc	Qd`rrrnbh`shnm							k,roqd`c	`mc	g,cdkhmj+	`mc	rsq`x	dq`rtqd	
	
	 															k					g			k			g								k	 	 				k			g					k						g					k	
	 	 	 											 	 	 	 	 					
	 	 	 	 	 	 	 	 	 <	
	 									K		G			K			G							K	 	 									K		G			K					G					K		 					 	
	 	 	 	 	 	 	 				
	 	 	 	 	 	 	 																														
	 																				n								n								n								n								n								n	 	 																			n									n								n													n								n				n	

	 	 														 	 	 	 	 	 	 			

							

	 						�'ø(	`	 		a`&kn	 →	 						�`													a`&kn		
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Ognmdshb	qdoqdrdms`shnm	 															

	 	 	 												 	 	 	 	 	 			
	 									 									 		 					 	
	 	 								G↑	 	 	 	 	 																
		 	 					 																													
	 														g�				k�	 	G↑							

	 	 		K↓												 								k�		

K↓	

	

			 						 						�`												a`&				kn	 	 	 	 		

	
	 Sghr	cdqhu`shnm	cdlnmrsq`sdr	sg`s	sgd	unvdk	ne	sgd	rtaidbs	l`qjdq	

cdkdsdr	`r	chrbtrrdc	d`qkhdq	'rdd	Unvdk	Dkhrhnm	1(	`mc	hsr	snmd	cnbjr	nmsn	

sgd	 mdf`shnm	 l`qjdq	 sg`s	 b`trdr	 hsr	 cdkdshnm-	 Hs	 `krn	 rgnvr	 sg`s	 sgd	

ekn`shmf	 knv	 snmd	 roqd`cr	 hsr	 qdfhrsdq	 sn	 `mc	cdkhmjr	 sgd	 enkknvhmf	ghfg	

qdfhrsdq-	Sgd	ekn`shmf	knv	snmd	hsrdke	hr	cdkdsdc	enkknvhmf	rsq`x	dq`rtqd	`s	

sgd	dmc	ne	sgd	cdqhu`shnm-	

	 Hs	 bntkc	ad	`qftdc	 sg`s	 sghr	 knvdqhmf	 hr	 knb`k	 `mc	 hr	ctd	 sn	 sgd	K	

roqd`chmf	 q`sgdq	 sg`m	 sgd	 k-	 Hm	rtbg	`	rhst`shnm+	 sgd	qdfhrsdq	ne	`mx	 snmd	

enkknvhmf	 sgd	 cnvmrsdoodc	 ghfg	 vhkk	 ad	 qdrds	 sn	 `	 ghfgdq	 kdudk-	 Sghr	

ld`mr+	 enq	dw`lokd+	 sg`s	 sgd	rtqe`bd	 snmd	ne	`mx	ghfg	 snmd	 sg`s	 enkknvr	

sgd	knvdqdc	ghfg	vhkk	ad	Lhc1	'`	knv	snmd	nm	`	ghfg	qdfhrsdq(	q`sgdq	sg`m	

Lhc0	 '`	ghfg	 snmd	nm	`	 knv	qdfhrsdq(-	Gnvdudq+	 sgd	rds	ne	c`s`	 hm	 '064(	

rgnvr	sg`s	hs	hr	hmcddc	qdfhrsdq	knvdqhmf	sg`s	nbbtqr-	
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	 		G			G						K						G				G	G		 	 												G	 		↓G				G	G	
	  0‡  0‡   0   0‡  0‡ 0‡                0‡    0v  0v 0v 
064(	 Ah					`												a`&		sTgT		 →               [ A`							a`&		sTgT	\		

2o		MDF	BDQ	fhud	qdrodbs	cheehbtksx									_Sgdx�mdudq�fhud�qdrodbs�
cheehbtksx&�

�
	 Sghr	dw`lokd	rgnvr	sg`s	sgd	ghfg	snmd	enkknvhmf	sgd	cnvmrsdoodc	

ghfg	hr	`krn	knvdqdc	sn	Lhc0+	`r	rgnvm	hm	sgd	cdqhu`shnm	sg`s	enkknvr-		

	
065(	 	 				Hmots	 	 	 	 								Unvdk	cdkdshnm			

													 			g			g					k			g				g	 	 	 										g										k			g				g	
	 	 	 											 	 	 	 	 			
	 								
	 						G			G					K		G			G						 	 	 				G										K		G			G		
	 	 	 	 	 	 	 	 							
	 	 	 	 	 	 	 																																	
	 															n								n														n								n								n								n	 	 	 										n																							n								n									n							n	

	 	 														 	 	 	 	 	 	 			

							

	 					Ah				`	 			a`&	sTgT						 →	 			Ah													a`&		sTgT			→	

	 	
	k,roqd`c	`mc	g,cdkhmj+	Ldqfdq	`mc	Rsq`x	Dq`rtqd								Ognmdshb	qdoqdrdms`shnm	

													 			g										k						g					 	 	 	 			
	 	 	 											 	 	 	 	 			
	 	 	 	 ^^^	 	
																G										K					G									 	 	 						
	 	 	 		 					 	 	 	 	 	 	
	 		 	 	 	 	 					 	 	 							G↑	
	 															n																							n														n							n									n	 	 	 													

	 	 														 	 	 	 	 	 											k�			 			
					 	 	 	 	 	 	 	 	 									G↑

	 	

	 	
		 					Ah					 					a`&	sTgT					 	 	 	 							Ah				a`&		sTgT				
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	 Sgd	 e`bs	 sg`s	 Ad`unm	 '1///9	 3(	 bnmrhcdqr	 sghr	 snmd	 sn	 ad	 Lhc	

rtffdrsr	sg`s	adb`trd	gd	cndr	mns	trd	sgd	QSS	eq`ldvnqj	sn	`m`kxrd	sgd	

c`s`+	 gd	lhrrdr	 rhfmhehb`ms	 hmrhfgsr+	 rtbg	 `r	 qdfhrsdq	ogdmnldm`+	vghbg	

sghr	 lncdk	 oqnuhcdr-	 Adb`trd	 hs	 `rrtldr	 sg`s	 sgd	 qdfhrsdq	 `mc	 snm`k	

ed`stqdr	 nbbtox	 cheedqdms	 hmcdodmcdms	 shdqr+	 sgd	 QSS	 hr	 `akd	 sn	 adssdq	

`bbntms	enq	sgd	ogdmnldmnm	ne	cnvmrsdo	vghbg	vhsgnts	rtbg	sgdnqdshb`k	

l`bghmdqx	b`m	nmkx	ad	odqbdhudc	`r	lhc	snmdr-	

	
Bnmrhcdq	sgd	mdws	rdsr	ne	c`s`	sg`s	hkktrsq`sd	torsdo	ne	knv	snmdr-	

		K				G			G							K		K	 	 		KG							↑K		K			
 02  0‡  0    02 02    07     0T 0T 

066`(	�ø				`													a`&kn	 →	 	Z�`	 					a`&kn\	
	 2r		MDF	BDQ	ft`qc	 	 _Gd�mdudq�ft`qcr&�

	
		G			G						G							K	 	 				G								↑K				

	 		0‡  0‡   0    02        0‡     0T 
	 Ah					`														a`&	 →	 	ZA`							 a`&\	
	 2o		MDF		BDQ	b`qdetk		 	 _Sgdx�`qd�mdudq�b`qdetk&��

	
		K				G					G					K		K	 	 			KG						↑K	K			
 02  0‡   0   02 02    07     0T 0T 

a(	 �ø				d													a`&kn	 →	 Z�d	 		  a`&kn\	
	 2r			ORE	BDQ		ft`qc	 	 _Hs&r�ghl�vgn�ft`qcr&�

	
			K			G	G								K	 	 	 	KG				↑K					

      02  0‡ 0    02            07    0T 

	 	�ø				d											a`&	 	 → [�d	  a`&]	
	 2r			ORE	BDQ	b`qdetk	 	 _Hs&r�ghl�vgn�hr�b`qdetk&�
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	 Hm	`kk	sgd	rdsr+	`r	vdkk+	sgd	knv	snmd	ne	sgd	udqa	qnns	hr	torsdoodc+	

`r	b`m	ad	rddm	hm	ehftqd	01-	

	
Ehftqd	019	Torsdo	ne	K	

		 Sgd	ehftqd	rgnvr	sg`s	sgd	knv	snmd	ne	sgd	udqa	qnns	hr	qd`khydc	`s	`	

ghfgdq	kdudk-	@oodmchw	D9	00	rgnvr	sg`s	hm	hrnk`shnm+	sgd	knv	snmdr	`qd	

qd`khydc	adsvddm	0//Gy	`mc	00/Gy+	`mc	@oodmchw	D9	01	rgnvr	sg`s	sgd	

knv	snmdr	g`ud	addm	q`hrdc	sn	adsvddm	05/Gy	`mc	07/Gy-	Hm	nqcdq	sn	

`bbntms	enq	sghr	torsdo+	hs	hr	`rrtldc	sg`s	sgdqd	hr	`	ekn`shmf	ghfg	snmd+	

l`qjhmf	bdqs`hmsx+	sg`s	nbbtqr	itrs	adenqd	sgd	knv,snmdc	udqa	qnnsr-	Sghr	

ekn`shmf	snmd	hr	ghfg	adb`trd	hs	nbbtqr	vhsg	knv	snmd	qnnsr-	Sghr	snmd	

roqd`cr	hsr	ghfg	qdfhrsdq	ed`stqd	sn	sgd	enkknvhmf	knv	qdfhrsdq	ed`stqd+	`mc+	

hm	`	rtardptdmskx	oqnbdrr+	cdkhmjr	sgd	knv	qdfhrsdq	ed`stqd-	Sghr	oqnbdrr	

enkknvr	sgd	oqdchbshnm	l`cd	hm	Rmhcdq	'08889	43,44(	sg`s	torsdo	ne	`	knv	

snmd	hr	b`trdc	ax	`	ekn`shmf�ghfg�qdfhrsdq�ed`stqd	sg`s	roqd`cr	`r	noonrdc	
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sn	cnvmrsdo	ne	`	knv	snmd	b`trdc	ax	`	ekn`shmf�ghfg�qdfhrsdq�ed`stqd	sg`s	

qdl`hmr	ekn`shmf-	Sgd	enkknvhmf	qtkd	rgnvr	gnv	sgd	oqnbdrr	nbbtqr9	

	

067(	 S,qtkd	009	g,roqd`c	`mc	k,cdkhmj	

	 	 g	 k	
								<	

				K		

	 	 								n	 	

@bbnqchmf	 sn	 sghr	 qtkd+	 `	 ghfg	 qdfhrsdq	 ed`stqd	 roqd`cr	 nmsn	 sgd		

SQM	 sn	 hsr	 qhfgs+	`mc+	 hm	`	 rtardptdms	oqnbdrr+	cdkhmjr	 sgd	 knv	qdfhrsdq	

ed`stqd	eqnl	sg`s	mncd-	

Nardqud	 sg`s	 sgd	 snmd	 sg`s	 hr	 oqnctbdc	 hr	 ghfgdq	 sg`m	`	 knv	 snmd-	

Sghr	snmd	hr	qdedqqdc	sn	`r	Lhc1	'Rmhcdq	08889	13(	rhmbd	hs	hr	`	knv	snmd	

sg`s	hr	qd`khydc	nm	`	ghfg	qdfhrsdq-	Nardqud	sgd	enkknvhmf	cdqhu`shnm	sg`s	

hkktrsq`sdr	gnv	sghr	vnqjr9	

068(	 	 	 Hmots	 									g,roqd`c	`mc	k,cdkhmj+	Ldqfdq+	Unvdk	Cdkdshnm	
	
													 			g			g					g			k	 		 	 										g																k	
	 	 	 											 	 	 	 	 			
	 	 	 	 	 	 	 	 	 				<	
	 						G		G					G			K									 	 	 				G														K						 	
	 		 					
	 	 	 	 	 	 	 																																	
	 															n								n														n								n																 	 	 										n								n								n													n									

	 	 														 	 	 	 	 	 	 			

							

	 				Ah				`	 			a`&	 			 	→	 											A'h(		`									a`&										
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	 	 Ognmdshb	qdoqdrdms`shnm	

	 	 	 	 	
	 	 	

						G↑					
	 	 							 	 	 	 	 	 								
																			 	 						K↓															 	 	

	 																	A`						a`&	

	
	 Sghr	cdqhu`shnm	cdlnmrsq`sdr	sg`s	sgd	unvdk	ne	sgd	rtaidbs	l`qjdq	

cdkdsdr	 `r	 vdkk	 'enkknvhmf	 Unvdk	 Dkhrhnm	 1(-	 Hs	 `krn	 rgnvr	 sg`s	 sgd	

ekn`shmf	ghfg	 qdfhrsdq	 roqd`cr	 sn	`mc	cdkhmjr	 sgd	 enkknvhmf	 knv	qdfhrsdq-	

Sghr	 `kknvr	 sgd	 knv	 snmd	 sn	 ad	 qd`khydc	 nm	 `	 ghfgdq	 qdfhrsdq+	 b`trhmf	

torsdo-	

	 @r	`qftdc	`anud	hs	bntkc	ad	r`hc	sg`s	sgd	q`hrhmf	hr	knb`k	`mc	hr	ctd	

sn	sgd	G	roqd`chmf	q`sgdq	sg`m	sgd	g+	rn	sg`s	sgd	qdfhrsdq	ne	`mx	snmd	sg`s	

enkknvr	 sgd	 q`hrdc	 knv	 vhkk	 ad	 qdrds	 sn	 `	 knvdq	 kdudk-	 Sghr	 dpt`kkx	

rhfmhehdr+	enq	dw`lokd+	sg`s	sgd	rtqe`bd	snmd	ne	`mx	knv	snmd	sg`s	enkknvr	

sgd	q`hrdc	knv	vhkk	ad	Lhc0	q`sgdq	sg`m	Lhc1-	Mdudqsgdkdrr+	c`s`	khjd	sgd	

enkknvhmf	 cdlnmrsq`sd	 bkd`qkx	 sg`s	 hs	 hr	 hmcddc	 qdfhrsdq	 q`hrhmf	 sg`s	 g`r	

s`jdm	ok`bd-	

	
	 		K	G						G			K		K						K		K			K													KG				↑K		K							K		K				K	
											02 0‡   0  02 02   02 02  02   07    0T 0T    0T 0T  0T 

07/`(	�ø		`					   a`&kn			ad,j`lkn	 		→   Z�`							a`&kn			 ad,j`lkn\		
	 2r	MDF	BDQ	ft`qc	B1,cdedmcdq			_Gd�mdudq�ft`qcr�sgd�cdedmcdqr&�
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�
	 		G	G						G							K										K		G			G									G								↑K									K		G			G	

��0‡ 0‡   0    02     02 0‡  0‡     0‡     0T     0T 0˜  0˜  
	 Ah			`												 a`&						 ad,jtl`		→			ZA`					  a`&				 ad,jtl`\			
	 2o	MDF	BDQ		b`qdetk			B1,`rrdrrnq			_Sgdx�`qd�mdudq�b`qdetk�vhsg�����
� � � � � � � ����� sgd�`rrdrrnqr&��
�
�
	 		K	G				G					K		K				K				K	K																			KG			↑K		K			K		K				K	

		02 0‡  0   02 02  02  02 02          07   0T 0T  0T 0T  0T  

a(	 �ø		d											a`&kn			ad,j`lkn	 					→					Z�d			 a`&kn	 ad,j`lkn\		
	 2r	ORE	BDQ	ft`qc	B1,cdedmcdq															_Hs&r�ghl�vgn�ft`qcr��
����������������������������������������������������������������������������sgd�cdedmcdqr&�

	
	 		K	G						G							K								K			G		G																KG			↑K							K		G	G	
											02 0‡   0    02    02  0‡ 0‡         07   0T    0T 0˜ 0˜  
	 �ø		d	        a`&						ad,jtl`					→						Z�d			 a`&					ad,jtl`\		
	 2r		ORE	BDQ	b`qdetk		B1,`rrdrrnq													_Hs&r�ghl�vgn�hr�b`qdetk�	
	 	 	 	 	 	 	 	 			vhsg�sgd	`rrdrrnqr&�
	

	 Hm	 sgdrd	 c`s`+	 ansg	 ghfg	 `mc	 knv	 snmd	 mntmr	 `qd	 `ccdc	 `esdq	 sgd	

torsdoodc	 knv-	 Sgd	 Ghfg	 `mc	 Knv	 snmd	 qnnsr	 g`ud	 `m	 tmcdqkxhmf	 knv,

snmdc	oqdehw	sg`s	hlldch`sdkx	enkknvr	sgd	torsdoodc	knv-	Sghr	rgnvr	sg`s	

sgd	qdfhrsdq	g`r	hmcddc	fnmd	to	rhmbd	`kk	sgd	snmdr	sg`s	enkknv	`qd	qd`khydc	

`s	 sgd	 oqduhntrkx	 q`hrdc	 kdudk-	 Sghr	 `bst`kkx	 bnmehqlr	 sg`s	 sgd	 ghfg	

qdfhrsdq	g`r	roqd`c	`mc	sg`s	sgd	rtqe`bd	snmd	ne	sgd	rdbnmc	q`hrdc	knv	snmd	

hr	hmcddc	Lhc1-	

	 Cnvmrsdo	`mc	torsdo	hm	Midæl	kdmc	rtoonqs	sn	Rmhcdq&r	'08889	12,

13(	 oqdchbshnm	 sg`s	 sgd	 ed`stqdr	 `mc	 fdnldsqx	 ne	 snmd	 `kknv	 enq	 sgd	
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rodbhehb`shnm	ne	to	sn	entq	kdudk	snmd	ognmdldr	hm	K`mft`fd9	Ghfg+	Lhc0+	

Lhc1+	 `mc	 Knv-	 Sgd	 `ookhb`shnm	 ne	 cnvmrsdo	 `mc	 torsdo	 `krn	 rtffdrsr	

sg`s	sgd	bnmrsq`hms	sg`s	`	ghfg	snmd	sg`s	enkknvr	`	ekn`shmf	knv	snmd+	vghbg	

roqd`cr+	hr	cnvmrsdoodc	`mc	`	knv	snmd	sg`s	enkknvr	`	ekn`shmf	ghfg	snmd+	

vghbg	 roqd`cr+	 hr	 torsdoodc	 nodq`sdr	 hm	Midæl-	@r	g`r	addm	 rgnvm+	 sgd	

ekn`shmf	 snmd	 roqd`cr	 hsr	 qdfhrsdq	 ed`stqd	 sn	 `mc	 cdkhmjr	 sgd	 enkknvhmf	

qdfhrsdq	ed`stqd-		

	
4-6	 	Snmd	hm	Udqa	Ogq`rdr	

4-6-0				Lnqognrxms`bshb	Rsqtbstqd	ne	sgd	Udqa	Ogq`rd	

@	udqa	ogq`rd	hm	fdmdq`k	bnloqhrdr	`	udqa	hm	bnlahm`shnm	vhsg	hsr	

`citmbsr	 `mc	bnlokdldmsr	 'Rmhcdq	 `mc	Qnadqsr	 1///9	4(-	 Hs	 b`m	`krn	ad	

itrs	`	udqa	oqnmntmbdc	hm	hrnk`shnm-	Fdmdq`kkx+	hm	Midæl+	sgd	udqa	nbbtqr	

adenqd	 `mx	 ne	 sgd	 lnchehdqr	 `ccdc	 sn	 hs-	 Sgd	 lnchehdqr	 sg`s	 g`ud	 addm	

entmc	sn	nbbtq	snfdsgdq	vhsg	`	udqa	hmbktcd	`citmbsr	'rtbg	`r	`cudqar	`mc	

oqdonrhshnmr(	 `mc	 bnlokdldmsr	 'rtbg	 `r	 chqdbs	 `mc	 hmchqdbs	 naidbsr(-	

Dw`lokdr	`qd	fhudm	hm	sgd	enkknvhmf	rdsr	ne	c`s`9	

	
070`(	Kd∆,cd∆								l–aÕ◊ml–ai`∆	 	 	
	 HME,d`s					vdkk	
	 _D`s�vdkk&	
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	 Kd∆,mt»											s�Õ◊	s�n∆gn∆		 	 	
	 HME,cqhmj					rknvkx	
	 _Cqhmj�rknvkx&	
	
	
	 Kd∆,av—»l				jvøæ&jvøæ&	 	 	
	 HME,atx					q`ohckx	
	 _Atx�q`ohckx&	
	
	
	 Kd∆,sÕ kn∆									jvøæ&jvøæ&	 	 	
	 HME,vqhsd				pthbjkx	
	 _Vqhsd�pthbjkx&�
	
	
	 Kd∆,	idæ&kn»						l–aÕ◊ml–ai`∆	 	 	
	 HME,sd`bg					vdkk	
	 _Sd`bg�vdkk&	
	
	
	 LÍ 	kd∆,cd∆						l–aÕ◊ml–ai`∆	 	
	 0r	HME,d`s			vdkk	
	 _H�`l�d`shmf�vdkk&	
	
	
	 AÍ hÍ  kd∆,mt»											s�Õ◊	s�n∆gn∆	 	
	 1o						HME,cqhmj				rknvkx	
	 _Vd�`qd�cqhmjhmf�rknvkx&		

	
a(	 Cdæ&								ldæ,cd∆	 	 		

d`s-HOE	B5,ennc	
_D`s'hmf(�ennc&	
	
	
Mt∆fnæ									ldæ,cÕ◊anæ	 	 		
cqhmj-HOE	B5,v`sdq	
_Cqhmj'hmf(�v`sdq&	
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Av—æl`æ9		ldæ,cd∆	 	 		
atx-HOE	B5,ennc	 	
_Atx'hmf(�ennc&	
	 	
	
Idæ&k`æ9							lv—»m	 	 	
sd`bg-HOE	bghkc	
_Sd`bg'hmf(�bghkc&	
	
	
SÕ k`æ9									j`æqk`æq	 	 	
vqhsd-HOE		annj	
_Vqhsd'hmf(�annj&�

	
Sgd	c`s`	hm	'`(	rgnv	udqa,`cudqa	bnmrsqtbshnmr	sg`s	cn	mns	tmcdqfn	

mnq	b`trd	`mx	snm`k	bg`mfdr-	Sgnrd	hm	'a(	`qd	udqa,naidbs	bnmrsqtbshnmr-	

Hs	 hr	 duhcdms	 sg`s	 vgdsgdq	 sgdrd	 bnmrsqtbshnmr	 `qd	 hm	 sgd	 odqedbshud	 nq	

hlodqedbshud+	 sgdqd	 `qd	 mn	 ognmnknfhb`k	 mnq	 snmnknfhb`k	 cheedqdmbdr	 hm	

sgdhq	rg`odr-	@krn	vnqsg	mnshmf	hr	sgd	e`bs	sg`s	sgd	snm`k	oqnbdrr	ne	ghfg	

snmd	roqd`chmf	`ookhdr	gdqd	hm	sgd	l`mmdq	cdrbqhadc	hm	rdbshnm	3-4-1-	

	
	4-6-1				Qdctokhb`shnm	

Lts`j`	 `mc	 S`l`mih	 '1///9	 52(	 g`ud	 nardqudc	 sg`s	 hm	 bdqs`hm	

k`mft`fdr+	 rnld	o`qsr	ne	`	vnqc	Ê	`	unvdk+	`	rxkk`akd+	 svn	rxkk`akdr+	`	

rsdl+	 nq	 `	 vgnkd	 vnqc	 Ê	 l`x	 ad	 qdod`sdc	 sn	 oqnuhcd	 rnld	 o`qshbtk`q	

ld`mhmf	 sn	 sgd	 vnqc-	 Sgd	 qdctokhb`sdc	 rsqhmf	 l`x	 sgdqdax	 g`ud	 `	

ld`mhmf	odbtkh`q	sn	hs-		Sgd	bnlokdsd	qdctokhb`shnm	entmc	hm	Midæl	udqar	
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g`r	 `krn	 addm	 qdonqsdc	 hm	 rnld	 A`mst	 k`mft`fdr-	 @m	 dw`lokd	 b`m	 ad	

entmc	hm	Ct`k`	'Lts`j`	0883(-	Bnmrhcdq	sgd	ogq`rdr	eqnl	Midæl	sg`s	`qd	

oqnuhcdc	hm	'071(-	

	
071(	 Kd∆,cd∆,d∆										kd∆,cd∆,d∆											kd∆,cd∆	 						 	 			
	 HME,d`s,QDC	HME,d`s,QDC		HME,d`s	
	 _Nmkx�d`shmf&	
	
	
	 Kd∆,sÕ kn∆,d∆												kd∆,sÕ kn∆,d∆													kd∆,sÕ kn∆					 				 	
	 HME,vqhsd,QDC		HME,vqhsd,QDC		HME,vqhsd	
	 _Nmkx�vqhshmf&�
	
	
	 Kd∆,l`æ&,d∆														kd∆,l`æ&,d∆														kd∆,l`æ&		 	
	 HME,f`sgdq,QDC		HME,f`sgdq,QDC		HME,f`sgdq	
	 _Nmkx�f`sgdqhmf&	

	
	 Kd∆,r`»m,d∆											kd∆,r`»m,d∆												kd∆,r`»m	 	 	
	 HME,rhfm,QDC		HME,rhfm,QDC		HME,rhfm	
	 _Nmkx�rhfmhmf&	
	
	
	 Kd∆,av—»l,d∆							kd∆,av—»l,d∆							kd∆,av—»l	 		 	
	 HME,atx,QDC		HME,atx,QDC		HME,atx	
	 _Nmkx�atxhmf&	
	
	
	 Kd∆,stæmn»,d∆																	kd∆,stæmn»,d∆																			kd∆,stæmn»	 			
	 HME,`mmntmbd,QDC		HME,`mmntmbd,QDC		HME,`mmntmbd	
	 _Nmkx�`mmntmbhmf&� �

	
Qdctokhb`shnm	 rtqe`bdr	 hm	 hrnk`shnm	 hm	 `	 cheedqdms	 l`mmdq	 sg`m	 hm	

`bst`k	 tr`fd	 hm	 chrbntqrd-	 Sgd	 qdctokhb`sdc	 enqlr	 hm	 '071(	 rgnv	 sg`s	 `	
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udqa	b`m	ad	qdctokhb`sdc	dmshqdkx	to	sn	sgqdd	shldr	sn	k`x	dlog`rhr	nm	sgd	

`bshnm	hmgdqdms	hm	hs-	Vnqsg	mnshmf+	gnvdudq+	hr	sgd	e`bs	sg`s	sgd	ehqrs	svn	

enqlr	trt`kkx	s`jd	`	qdctokhb`shud	rteehw	Zd∆\	sg`s	cndr	mns	nbbtq	vhsg	sgd	

sghqc-	 Vg`sdudq	 sgd	 rxkk`akd	 rsqtbstqd	 nq	 sgd	 ognmnknfhb`k	 rg`od	 ne	 sgd	

udqa+	 sghr	 unvdk	 `kv`xr	 nbbtqr	 `r	 cdrbqhadc	 `anud-	 Hmgdqdms	 hm	 sghr	

qdctokhb`shud	rteehw	rddlr	sn	ad	sgd	hcd`	ne	bnmshmt`shnm	nq	qdodshshnm	ne	

sgd	 `bshnm	 cdrbqhadc	 ax	 sgd	 udqa-	 Mnshbd	 sg`s	 snmd	 hr	 bnohdc	 dmshqdkx	 hm	

sghr	 qdctokhb`shnm-	 Hm	 chrbntqrd	 sgntfg+	 sgd	 qdctokhb`shnm	 'mn	 l`whl`k	

kdmfsg(	 cndr	 mns	 s`jd	 sghr	 unvdk	 rteehw+	 `r	 cdlnmrsq`sdc	 hm	 sgd	

ognmnknfhb`k	ogq`rdr	sg`s	enkknv-	

	
072(	 C�Û		c�Û		c�Û				c�Û			 	 	 		

jhkk			jhkk			jhkk				jhkk	
_Jhkkhmf�hmsdmrdkx&	
	
	
Ø¶j`∆a		œ∆j`∆a		œ∆j`∆a		œ∆j`∆a	 		
rg`qd		rg`qd	rg`qd	rg`qd	
_Rg`qhmf&	
	
	
C�id»a	c�id»a	c�id»a	c�id»a			 		
b`kk						b`kk			b`kk				b`kk	
_B`kkhmf&	
	
	
St∆fn∆		st∆fn∆		st∆fn∆		st∆fn∆		 	
lhw				lhw		lhw			lhw	
_Lhwhmf&�
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4-7	 Bnmbktrhnm	

Hm	 sghr	 bg`osdq+	 sgd	 lnqogdld	 rsqtbstqd	 ne	 udqa	 qnnsr	 g`r	 addm	

oqdrdmsdc-	Sgd	bnmsq`rshud	tmcdqkxhmf	snm`k	ldknchdr	enq	udqa	qnnsr	g`ud	

addm	fhudm	 hm	nqcdq	 sn	`bbntms	 enq	 sgd	rtqe`bd	ldknchdr	 entmc	nm	 sgdrd	

qnnsr-	Rtoonqshmf	dw`lokdr	sg`s	qdmcdq	sgd	`m`kxrhr	sq`mro`qdms	g`ud	addm	

oqnuhcdc	 hm	 hmrs`mbdr	vgdqd	 sgd	`qftldmsr	`qd	mns	rsq`hfgsenqv`qc-	Sgd	

lnqognrxms`bshb	 rsqtbstqd	 ne	 sgd	 udqa	 ogq`rd	 g`r	 addm	 chrbtrrdc-	 Sgd	

qdctokhb`shnm	 oqnbdrr	 sg`s	 s`jdr	 ok`bd	 hm	 udqa	 ogq`rdr	 g`r	 dpt`kkx	 addm	

oqdrdmsdc-	@krn	 hm	 sghr	 bg`osdq+	 rtbg	 snmnknfhb`k	 oqnbdrrdr	 `r	 Hmehmhshud	

Knv	 @rrnbh`shnm+	 Hlodq`shud	 Ghfg	 @rrnbh`shnm+	 Cnvmrsdo	 `mc	 Torsdo	

g`ud	addm	chrbtrrdc-	Hm	d`bg	b`rd+	cdqhu`shnmr	g`ud	addm	fhudm	sn	rgnv	

gnv	sgd	oqnbdrrdr	nodq`sd-
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5-/		 Rtll`qx	

Sghr	 rstcx	 enbtrdc	 nm	 sgd	 sqd`sldms	 ne	 sgd	 ognmnknfx	 ne	 Midæl+	

vhsg	 `ssdmshnm	 chqdbsdc	 sn	 sgd	 adg`uhntq	 ne	 snmdr-	 Sn	 qd`khyd	 sghr	

naidbshud+	ognmdshb	rntmcr	 hcdmshehdc	 hm	 sgd	Midæl	rntmc	 hmudmsnqx	vdqd	

oqdrdmsdc-	Eqnl	sgdhq	chrsqhatshnm+	hs	v`r	qd`khydc	sg`s	rnld	ne	sgd	rntmcr	

`qd	bnlokdldms`qx	vhsg	rnld	a`rhb	ognmdldr	g`uhmf	`kknognmdr-	Sghr	hr	

gnv	 hs	 b`ld	 sn	 ad	 r`hc	 enq	 dw`lokd	 sg`s	 .c.	 hr	 qd`khydc	 `r	 Zq\	 hm	 qnns,

ldch`k	`mc	qnns,ehm`k	onrhshnmr	`mc	`r	Zc\	hm	qnns,hmhsh`k	onrhshnm-	G`uhmf	

oqdrdmsdc	 rtbg	 b`rdr	 ne	 bnlokdldms`qx	 chrsqhatshnm+	 sghr	 o`qs	 ne	 sgd	

`m`kxrhr	 oqdrdmsdc	 ognmdlhb	 bnmrnm`ms	 `mc	 unvdk	 bg`qsr	 `r	 vdkk	 `r	

cdehmdc	ed`stqd	l`sqhbdr	ne	rs`mc`qc	fdmdq`shud	ognmnknfx-	Sghr	kdc	sn	`	

chrbtrrhnm	 `mc	 lnshu`shnm	 ne	 ognmnknfhb`k	 oqnbdrrdr	 sg`s	 sgd	 rntmcr	 ne	

sghr	k`mft`fd	tmcdqfn-	

	 Sgd	 rstcx	 sgdm	oqnbddcdc	 sn	 `m`kxrd	 `mc	oqdrdms	 sgd	lnqognknfx	

`mc	 rxms`w	 ne	 sgd	 k`mft`fd-	 @esdq	 qdud`khmf	 sgd	 mnlhm`k	 lnqognknfx	

'oqhmbho`kkx	sgd	mntm	bk`rr	rxrsdl	`mc	sgd	`fqddldms	o`ssdqmr(+	sgd	udqa`k	

lnqognknfx	'hmbktchmf	sgd	dkdldmsr	sg`s	l`jd	to	sgd	rsdl	`mc	oqd,rsdl	

l`sdqh`k(	 vdqd	 oqdrdmsdc-	 Hm	 nqcdq	 sn	 qdud`k	 sgd	 rxms`bshb	 rsqtbstqd	 ne	

Midæl+	 sgd	 a`rhb	 vnqc	 nqcdq	 `mc	 ogq`rd,hmsdqm`k	 rsqtbstqd	 vdqd	 `krn	

oqdrdmsdc-	
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	 Sgd	vnqj	sgdm	vdms	nm	sn	chrbtrr	sgd	snmnknfx	ne	sgd	Midæl	mntm-	

Hs	 `bbntmsdc	 enq	 sgd	 ldknchdr	 entmc	 nm	 mntm	 qnnsr	 ax	 oqdrdmshmf	 sgdhq	

tmcdqkxhmf	qdoqdrdms`shnmr	`mc	`qfthmf	enq	sgdhq	rtqe`bd	qd`khy`shnmr-	Sgd	

`rrnbh`shud	bnmrsqtbshnm+	`	l`inq	mnlhm`k	bnmrsqtbshnm	hm	Midæl+	v`r	`krn		

chrbtrrdc-	 	

Sgd	qdrd`qbg	sgdm	bnmbdmsq`sdc	nm	sgd	snmnknfx	ne	sgd	udqa-	Hs		`krn	

`bbntmsdc	 enq	 sgd	 ldknchdr	 entmc	 nm	 udqa	 qnnsr	 ax	 oqdrdmshmf	 sgdhq	

tmcdqkxhmf	 qdoqdrdms`shnmr	 `mc	 `qfthmf	 enq	 sgd	 rtqe`bd	 qd`khy`shnmr-	

Qdctokhb`shnm+	`	l`inq	udqa`k	oqnbdrr	hm	sghr	k`mft`fd+	v`r	chrbtrrdc	`r	

vdkk-		

Ognmnknfhb`k	 `mc	 snmnknfhb`k	 qtkdr	 'rtll`qhydc	 adknv(	 vdqd	

enqltk`sdc	 sn	 `bbntms	 enq	 sgd	 oqnbdrrdr	 entmc	 hm	 sgd	 k`mft`fd-	

Cdqhu`shnmr	 vdqd	 `krn	 fhudm	 sn	 cdlnmrsq`sd	 gnv	 sgd	 qtkdr	 onrstk`sdc	

qdk`sd	sgd	tmcdqkxhmf	qdoqdrdms`shnmr	sn	sgd	ognmdshb	qd`khy`shnmr-	

	
5-0	 Rtll`qx	ne	Qtkdr	

5-0-0	 Ognmnknfhb`k	Qtkdr	

073(	 O,qtkd	09	Rnmnqhy`shnm	

	 						*`ms																												
						*bnq				        							
							,rnm				→		Z*rnm\							U^U		
						,rsqh	 	 	 				^"	
						,m`r	
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Sghr	qtkd	r`xr	sg`s	Zc\	rtqe`bdr	`r	Zq\	hm	ehm`k	onrhshnm	nq	adsvddm	

svn	unvdkr-		

	
074(	 O,qtkd	19	O`k`s`khy`shnm	
	
	 	*`ms									 										
	 	*bnq				 									,`ms						^					U	
													*rsqh													→				*gh														*gh	

	 	,cdk-	qdk-	
	
	 	

@bbnqchmf	 sn	 sghr	 qtkd+	 Zsr\	 `mc	 Zcy\	 adbnld	 Zs�\	 `mc	 Zc�\	

qdrodbshudkx	vgdm	entmc	adenqd	ghfg	unvdkr-	

	
075(	 O,qtkd	29	Udk`qhy`shnm	

		 ,`ms																								U^U	
									*bnq		→		Z,bnq\									^"	
									*m`r	
	 *gh	

	

	 Sghr	qtkd	r`xr	sg`s	Z�\	hr	qd`khydc	`r	Zœ\	hm	ehm`k	onrhshnm	nq	adsvddm	

svn	unvdkr-	

076(	 O,qtkd	3: Fknss`khy`shnm	
	
								,bnms						
								,rnm																															U^U				
								,`ms					→			*bnmrsqh										^"	
								,bnq	 	 ,gh	
							*gh	 										
								,uc	
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	 Sghr	qtkd	r`xr	sg`s	Zj\	rtqe`bdr	`r	Z&\	hm	ehm`k	onrhshnm	nq	adsvddm	

svn	unvdkr-	

	
077(	 O,qtkd	49	M`r`k	@rrhlhk`shnm		

	 	 	 	 ê`ms	

	 	 								êbnq	

																															n		

	

	 	 			M						B	

Sghr	 qtkd	 rs`sdr	 sg`s	 `	 m`r`k	 `cnosr	 sgd	 ed`stqdr	 nq	 ok`bd	 ne	

`qshbtk`shnm	ne	sgd	enkknvhmf	bnmrnm`ms-	

078(	 O,qtkd	59	k,cdkdshnm	

	 	 	 	 																	*`ms	 	
	 	 	 																										*bnq		 							 	
	 	 Z*k`s\  →	 Z÷\													*rsqh					^^	 	
	 	 	 	 															,cdk-	qdk-	
	 	 	 	 	 								*uc	
	 	 	 	 																
	 Sghr	 qtkd	 r`xr	 sg`s	 sgd	 k`sdq`k	 hr	 cdkdsdc	 vgdm	 hs	 nbbtqr	 `esdq	 sgd	

unhbdc	`kudnk`q	`eeqhb`sd	`mc	g`r	addm	trdc	sn	dwok`hm	sgd	nbbtqqdmbd	ne	

rnld	hqqdftk`q	oqdehwdr-	

08/(	 O,qtkd	69	o,cdkdshnm	

										*`ms		 	 			*bnq	
	 		,bnq					        						*rsqh				
	 		,bnms				→ Z	÷\	 		,cdk-	qdk-			^^	
	 		,rnm		 	 		*uc		
	 		,uc	
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	 Sghr	 qtkd	 rs`sdr	 sg`s	 sgd	unhbdkdrr	ahk`ah`k	 rsno	 hr	cdkdsdc	vgdm	 hs	

nbbtqr	`esdq	sgd	unhbdc	`kudnk`q	`eeqhb`sd-	Hs	g`r	`krn	addm	trdc	sn	dwok`hm	

sgd	nbbtqqdmbd	ne	rnld	hqqdftk`q	oqdehwdr-	

	
080(	 O,qtkd	79	Cdunb`khy`shnm	

	*rxkk		 	 	 			*rxkk	
		 	,bnmr							→					Z,rxkk\			^^					,bnmr		

	*ghfg	

	
Sghr	qtkd	r`xr	sg`s	ghfg	unvdkr	`qd	cdunb`khydc	vgdmdudq	sgdx	`qd	

hlldch`sdkx	enkknvdc	ax	nsgdq	unvdkr-	

	
081(	 O,qtkd	89	Unvdk	Dkhrhnm	

	*rxkk						→	 Z÷\	 	*rxkk							 	
		,bnmr	 	 		,bnmr	
	

	

Sghr	qtkd	rs`sdr	sg`s	`	unvdk	hr	cdkdsdc	vgdm	hs	nbbtqr	`esdq	`mnsgdq	

unvdk	hm	sgd	uhbhmhsx	ne	`	vnqc	antmc`qx-	

	
082(	 O,qtkd	0/9	Unvdk	Dkhrhnm	1	

		*rxkk				→	 Z÷\				*		*rxkk	 	
		,bnmr	 	 				,bnmr	

	

"^	
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@bbnqchmf	 sn	 sghr	 qtkd+	 hm	 `	 rdptdmbd	 ne	 svn	 unvdkr	 `bqnrr	

lnqogdld	antmc`qx	sgd	ehqrs	hr	cdkdsdc-	

	
083(	 O,qtkd	009	Unvdk	Ed`stqd	Roqd`c	

	 	 U	 U\	

	
	 								ZE\	

	
Sghr	qtkd	r`xr	sg`s	`	unvdk	roqd`cr	hsr	ed`stqdr	nmsn	sgd	ed`stqdkdrr	

unvdk	sg`s	nbbtqr	vnqc,ehm`kkx-	

	
084(	 O,qtkd	019	Z,a`bj\	@rrhfmldms	

	 	 U\	

	
	 						Z*gh\		Z,aj\	

	
Sghr	qtkd	`rrhfmr	sgd	ed`stqd	Z,aj\	sn	`	vnqc,ehm`k	Z*gh\	unvdk-	

	
085(	 O,qtkd	029	Cdk`sdq`khy`shnm	

	 	 	 	 		 	
	 	 	 										,rnm									 	
	 	 	 	 	,k`s	 							 	
	 	 Z*k`s\ →	 	,bnm	 						^^ZU*U\	
	 	 	 	 	,rsqh	
	 	 	 	 	*uc	
	 	 	 	 	
	 	 	 	 	



   232 

Sghr	qtkd	rodbhehdr	sg`s	sgd	k`sdq`k	bg`mfdr	sn	sgd	unhbdc	cdms`k	rsno	

vgdm	hs	hr	enkknvdc	ax	svn	unvdkr-	

	
086(	 O,qtkd	039	Udk`q	M`r`k	Cdkdshnm	

	 							*m`r	 	 	 	*bnmr	
	 								,bnq	 			→	 	Z÷\						,rxkk				*	
	 								,`ms	 	

	
@bbnqchmf	 sn	 sghr	 qtkd+	 sgd	 udk`q	 m`r`k	 hr	 cdkdsdc	 vgdm	 hs	 nbbtqr	

`esdq	`mnsgdq	bnmrnm`ms-	

	
087(	 O,qtkd	049	a,cdkdshnm	

	 	,rnm	
	 	,bnms		 											
	 	,bnq	 			→	 Z	÷\	 		*bnmr		^^	
	 *`ms	 	 	 			,rxkk		
				 *uc	

	 Sghr	 qtkd	 rs`sdr	 sg`s	 sgd	 unhbdc	 ahk`ah`k	 rsno	 hr	 cdkdsdc	 vgdm	 hs	

nbbtqr	`esdq	`mnsgdq	bnmrnm`ms-	

	

5-0-1	 Snmnknfhb`k	Qtkdr	

Sgd	 snmnknfhb`k	 qtkdr	 sg`s	 g`ud	 gdkodc	 sn	 `bbntms	 enq	 sgd	

bnlokdwhshdr	ne	Midæl	snmd	`qd	rtll`qhydc	adknv-	
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088(	 S,qtkd	09	Snmd	Roqd`c		

	 	 U	 U	

	

	 	 S	 S	 Bnmchshnm9	Hs	`ookhdr	nmkx	nm	udqa	qnnsr-	
	
	
	 @bbnqchmf	sn	sghr	qtkd	`	snmd	roqd`cr	sn	sgd	enkknvhmf	SAT	hm	udqa	

qnnsr-	

1//(	 S,qtkd	19	Ehm`k	Knv	Cnbjhmf	

	 	 	 		k	

	 							 				K	

	 																	n\\							n	

	 	 			

µ        Bnmchshnm9	Hs	`ookhdr	nmkx	nm	udqa	qnnsr-		

	
Sghr	qtkd	`kknvr	`	ekn`shmf	knv	snmd	sn	`rrnbh`sd	`s	sgd	dmc	ne	udqa	

qnnsr-	Hs	g`r	addm	trdc	sn	dwok`hm	sgd	nbbtqqdmbd	ne	`	knv	snmd	`s	sgd	dmc	

ne	`kk	udqa	qnnsr-	

	
1/0(	 S,qtkd	29	k,roqd`c	`mc	g,cdkhmj	

	 	 k	 g	
								<	

				G		

	 													 								n	
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@bbnqchmf	 sn	 sghr	 qtkd+	 `	 knv	 qdfhrsdq	 ed`stqd	 roqd`cr	 nmsn	 sgd		

enkknvhmf	 SQM+	 `mc+	 hm	 `	 rtardptdms	 oqnbdrr+	 cdkhmjr	 sgd	 ghfg	 qdfhrsdq	

ed`stqd	 eqnl	 sg`s	 mncd-	 Hs	 g`r	 addm	 trdetk	 hm	 `bbntmshmf	 enq	 sgd	

nbbtqqdmbd	ne	cnvmrsdo	ne	ghfg	snmdr	sg`s	qdftk`qkx	g`oodmr	vgdmdudq	`	

ghfg	snmd	enkknvr	`	knv	snmd-	

	
1/1(	 S,Qtkd	39	G,roqd`c	`mc	K,cdkhmj	

	
	 									G					K									
	 															
	 	 						<		 	
	

                     o                  o								

	 								

								î					î	

	
Sghr	qtkd	r`xr	sg`s	`	ghfg	snmd	roqd`cr	sn	sgd	enkknvhmf	knv	SQM+	

`mc+	 hm	`	rtardptdms	oqnbdrr+	cdkhmjr	 sg`s	 knv	snmd-	 Hs	g`r	addm	trdc	sn	

`bbntms	enq	sgd	rhlokhehb`shnm	ne	`	KG	bnmsntq	snmd	sn	`	G	snmd-	

	
1/2(					S,qtkd	49	GK	Rhlokhehb`shnm	

	 									U	 U	 →						U							U	

					
	 									G	K			G																G							G	
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	 Sghr	qtkd	r`xr	sg`s	`	GK	bnmsntq	snmd	hr	rhlokhehdc	sn	`	ghfg	snmd	

vgdm	hs	hr	enkknvdc	ax	`	ghfg	snmd-	

	
1/3(					S,qtkd	59	Knv	Snmd	Roqd`c	
	
	 K	 	G	
	

	
										n													n									

	 	 	<	

	
									î									î	

	
Sghr	 qtkd	 r`xr	 sg`s	 `	 knv	 snmd	 roqd`cr	 eqnl	 hsr	 SQM	 nmsn	 sgd	

enkknvhmf	ghfg	SAT+	`mc+	 hm	`	 rdo`q`sd	oqnbdrr+	cdkhmjr	 sg`s	ghfg	 snmd-	

Sghr	qtkd	g`r	addm	trdc	sn	dwok`hm	lnrskx	vgx	sgd	tmcdqkxhmf	KG	ldkncx	

rtqe`bdr	`r	K	hm	rdudq`k	dmuhqnmldmsr-	

	
1/4(	 S,qtkd	69	Ghfg	Snmd	Roqd`c		

	 G	 		K	
	

	
										n													n									

	 	 	<	

	
									î									î	
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Sghr	qtkd	roqd`cr	`	ghfg	snmd	eqnl	hsr	SQM	nmsn	sgd	enkknvhmf	knv,

snmdc	SAT+	cdkhmjhmf	sgd	knv	snmd-	Hs	g`r	addm	trdc	sn	dwok`hm	vgx	`	knv	

snmd	 enkknvhmf	 `	 ghfg	 snmd	 hr	 qd`khydc	 `r	 `	 ghfg	 snmd	 hm	 dmuhqnmldmsr	

vgdqd	sgd	rsqtbstq`k	cdrbqhoshnm	enq	sgd	`ookhb`shnm	ne	sgd	qtkd	hr	lds-	

	
1/5(	 S,qtkd	79	Qhfgsv`qcr	Ghfg	Cnbjhmf	
	

								g	

	G		

			n												n	

	

								 							
								µ							Bnmchshnm9	Hs	ltrs	ad	sgd	ghfg	snmd	ne	sgd	`rrnbh`shud	l`qjdq-	

	
@bbnqchmf	sn	sghr	qtkd+	`	ekn`shmf	ghfg	snmd	cnbjr	sn	sgd	SAT	sn	hsr	

qhfgs-	 Sghr	 qtkd	 g`r	 addm	 trdc	 sn	 dwok`hm	 vgx	 hm	 rnld	 `rrnbh`shud	

bnmrsqtbshnmr	sgd	mntm	hm	M1	onrhshnm	nbbtqr	vhsg	`	e`kkhmf	snmd-	

	
1/6(	 S,qtkd	89	Hmehmhshud	Knv	@rrnbh`shnm		

	 	 	 		k	

	 							 				K	

	 																	n\\								n	

	 	 			

							µ          Bnmchshnm9	Hs	ltrs	ad	vgdm	`	udqa	nbbtqr	hm	sgd	hmehmhshud-	
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Sghr	 qtkd	 r`xr	 sg`s	 sgd	 ekn`shmf	 knv	 snmd	 rteehw	 ne	 sgd	 hmehmhshud	

cnbjr	 kdesv`qcr	 sn	 sgd	oqdbdchmf	SAT+	 hm	 sghr	b`rd	 sgd	 k`rs	 qnns	unvdk-	

Sghr	dwok`hmr	vgx	sgd	ghfg,snmd	udqar	`kv`xr	rtqe`bd	`r	GK	vghkd	hm	sgd	

hmehmhshud-	

	
1/7(	 S,qtkd	0/9	Hlodq`shud	Ghfg	@rrnbh`shnm	

	 	 						g	

	 									G	

	 				n\\										n	

										<	

											µ	 Bnmchshnm9	Hs	ltrs	ad	nmkx	sgd	ghfg	snmd	ne	sgd	hlodq`shud-	

	
Sghr	 qtkd	 r`xr	 sg`s	 sgd	 ehm`k	 ghfg	 snmd	 sg`s	 l`qjr	 sgd	 hlodq`shud	

cnbjr	nmsn	sgd	oqdbdchmf	SAT	`mc	cdkhmjr	sgd	oqd,khmjdc	knv	snmd-	Sghr	

qtkd	g`r	addm	enqltk`sdc	sn	dwok`hm	vgx	nmkx	`	ghfg	snmd	nbbtqr	nm	sgd	

k`rs	SAT	hm	hlodq`shud	enqlr-	

	
1/8(	 S,qtkd	009	g,roqd`c	`mc	k,cdkhmj	

	 	 g	 k	
								<	

				K		

	 	 								n	 	

@bbnqchmf	 sn	 sghr	 qtkd+	 `	 ghfg	 qdfhrsdq	 ed`stqd	 roqd`cr	 nmsn	 sgd		

SQM	 sn	 hsr	 qhfgs+	`mc+	 hm	`	 rtardptdms	oqnbdrr+	cdkhmjr	 sgd	 knv	qdfhrsdq	
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ed`stqd	eqnl	sg`s	mncd-	Sghr	qtkd	g`r	addm	trdc	sn	dwok`hm	vgx	knv	snmdr	

`qd	torsdoodc	hm	sgd	dmuhqnmldms	vgdqd	sgdqd	hr	`	oqdbdchmf	ekn`shmf	ghfg	

snmd-	

	
Hs	 g`r	 addm	 rgnvm	 hm	 sghr	 sgdrhr	 sg`s	 sgd	 Kdwhb`k	 Ognmnknfx	 ne	

Midæl	hr	l`cd	to	ne	 svn	mnm,bxbkhb	 kdudkr	'rdd	rdbshnm	1-6	o`fd	72,74(-	

Sgd	qnnsr	`mc	rsdlr	`qd	cdqhudc	`s	kdudk	nmd	vghkd	sgd	oqd,rsdl	l`sdqh`k	

hr	cdqhudc	`s	kdudk	svn-	Sgd	tmcdqhudc	kdwhb`k	hsdl	nq	qnns	hr	rb`mmdc	ax	

sgd	qtkdr	ne	sgd	ognmnknfx	oqhnq	sn	sgd	`eehw`shnm	ne	kdudk	nmd	enql`shudr+	

hm	rtoonqs	ne	sgd	oqnonr`k	l`cd	ax	G`kkd	`mc	Lng`m`m	'0874(-		

Sgd	Nakhf`snqx	Bnmsntq	Oqhmbhokd	g`r	addm	entmc	sn	ad	oqnctbshud	

hm	 Midæl-	 Hs	 hr	 `bshud	 `r	 `	 bnmrsq`hms	 nm	 tmcdqkxhmf	 qdoqdrdms`shnmr	 `mc	

dudm	 hm	 sgd	 bntqrd	 ne	 sgd	 cdqhu`shnm-	 Hm	 lnrs	 b`rdr+	 hcdmshb`k	 `ci`bdms	

snmdr	 `qd	 bn`kdrbdc	 ax	ldqfdq+	 `	 qdo`hq	 rsq`sdfx	 dloknxdc	 hm	 nqcdq	 sn	

r`shrex	sgd	NBO	bnmrsq`hms-	

	
5-1	 Qdfhrsdq	Shdq	Sgdnqx	Lncdk	

	 Sgd	QSS	lncdk	oqdrdmsdc	 hm	Rmhcdq	 '0888(	g`r	addm	trdc	 hm	 sghr	

vnqj	 sn	 `bbntms	 l`hmkx	 enq	 snmnknfhb`k	 oqnbdrrdr-	 Sgd	 qdkdu`mbd	 ne	

qdfhrsdq	ed`stqdr	g	`mc	k	nm	`	QDFHRSDQ	SHDQ+	 snm`k	ed`stqdr	G	`mc	K	

nm	`	SNM@K	SHDQ+	`	SQM	shdq	`mc	`	SAT	shdq+	`qq`mfdc	fdnldsqhb`kkx	
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g`r	addm	cdlnmrsq`sdc-	Enkknvhmf	sghr	lncdk+	sghr	rstcx	g`r	addm	`akd	sn	

qdoqdrdms	d`bg	snmd	hm	`	tmhptd	l`mmdq-	Sgd	lncdk	g`r	addm	bnlokdsdkx	

qdkdu`ms	hm	`bbntmshmf	enq	sgd	cheedqdms	sxodr	ne	snm`k	`ksdqm`shnmr	rtbg	`r	

`rrhlhk`shnmr+	cnvmrsdo	`mc	torsdo	sg`s	nbbtq	hm	Midæl-	Hs	g`r	odqlhssdc	

sn	bg`q`bsdqhyd	hm	`m	`cdpt`sd	e`rghnm	sgd	cheedqdms	sxodr	ne	bnmsntq	snmdr	

entmc	hm	sghr	k`mft`fd-	

@r	r`hc	hm	Rmhcdq	'08889	28(	Èmns	`kk	sg`s	sgd	lncdk	b`m	cn	hr	xds	

`ssdrsdc-Í	@	fk`qhmf	b`rd	hm	onhms	hr	sgd	torsdo	ne	knv	snmdr	cdrbqhadc	hm	

sghr	vnqj-	Sgd	oqdchbshnm	Rmhcdq	l`cd	`ants	torsdo	b`m	ad	rtll`qhydc	

`r	 enkknvr9	 Ètorsdo	 ne	 `mx� snmd	 b`m	 ad	 sqhffdqdc	 ax	 `mx	 ekn`shmf	 snmd+	

oqnuhcdc	sgd	qdfhrsdq	ne	sgd	ekn`shmf	snmd	hr	noonrhsd	hm	u`ktd	sn	sgd	snmd	

sg`s	tmcdqfndr	sgd	torsdo-Í	Sn	hkktrsq`sd	ghr	onhms	gd	bhsdr	cdrbqhoshnmr	ne	

Lhcr	 sg`s	 tmcdqfn	 cnvmrsdo	 `mc	 ne	 Lhcr	 sg`s	 b`trd	 Ghfgr	 sn	 ad	

cnvmrsdoodc	'Rmhcdq	08889	42	em	12(-		

Sgd	e`hktqd	sn	bhsd	knv	snmdr	sg`s	tmcdqfn	torsdo	rtffdrsr	sg`s	rtbg	

b`rdr	vdqd	mns	`u`hk`akd	`s	sgd	shld-	Sgd	hkktrsq`shnm	ne	sghr	ogdmnldmnm	

hm	Midæl	 sgdqdenqd	oqnuhcdr	 etqsgdq	duhcdmbd	 sg`s	bnmehql	 sgd	oqdchbshnm	

l`cd	`ants	torsdo	hm	Rmhcdq	'0888(-	

@	 sgdnqx	 ne	 k`mft`fd	 b`m	 nmkx	 ad	 oqnodqkx	 du`kt`sdc	 vhsg	 etkkx	

vnqjdc,nts	fq`ll`qr	sg`s	l`jd	trd	ne	hs	hm	g`mckhmf	`	bnlokdw	ancx	ne	
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hmsdq`bshmf	ogdmnldm`-	@eqhb`m	k`mft`fdr	g`ud	rhfmhehb`mskx	bnmsqhatsdc	

sn	sgd	drs`akhrgldms	ne	ognmnknfhb`k	`mc	drodbh`kkx	snmnknfhb`k	sgdnqhdr-	

Sn	 sghr	 dmc+	 sghr	 rstcx	 g`r	 `bbtltk`sdc	 duhcdmbd	 enq	 sgd	 bk`hl	 sg`s	

Qdfhrsdq	 Shdq	 Sgdnqx	 `oskx	 g`mckdr	 sgd	 snmnknfx	 ne	 k`mft`fdr	 sg`s	 `qd	

snm`k-�

Bnmrhcdqhmf	 sg`s	 `kk	gtl`m	adhmfr	`mc	 sgdhq	vnqjr	`qd	 hlodqedbs+	

`mc	sg`s	sghr	sgdrhr	hr	mn	dwbdoshnm+	rnld	rgnqsbnlhmfr	l`x	ad	entmc	hm	

hs-	 Cdrohsd	 sgdrd	 ek`vr+	 hs	 hr	 vhrgdc	 sg`s	 hs	 vhkk	 rdqud	 `r	 `	 fthcd	 sn	

rstcdmsr	`mc.nq	qdrd`qbgdqr	vgn	l`x	v`ms	sn	udmstqd	hmsn	rstcxhmf	snmd	

hm	 k`mft`fdr-	 Hs	 hr	 `krn	 ghfgkx	 gnodc	 sg`s	 sgd	 nardqu`shnmr	 `mc	

dwok`m`shnmr	`rrdlakdc	gdqd	vhkk	 rdqud	`r	`	a`rhr	 sn	 sgd	drs`akhrghmf	ne	

sgd	 nqsgnfq`ogx	 ne	 sgd	 Midæl	 k`mft`fd	 `mc	 rtardptdmskx	 sn	 hsr	

rs`mc`qchy`shnm-	
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QDEDQDMBDR	

@jhmk`ah+	 @-	 `mc	 L-	 Khadql`m-	 1///-	 Sgd	 snm`k	 ognmnknfx	 ne	 Xnqta`	

bkhshbr-	 Hm	 A-	 Fdqk`bg	 `mc	 I-	 Fqhydmgnts	 'dcr-(+	 Bkhshbr� hm�

Ognmnknfx+�lnqognknfx�`mc�Rxms`w-	@lrsdqc`l.Oghk`cdkogh`9	Ingm	

Admi`lhmr	Otakhrghmf	Bnlo`mx-	

@jtlat+	O-	0888-	Mnlhm`k	Ognmnknfhb`k	Oqnbdrrdr	hm	A`a`mjh-	L`rsdqr	

chrrdqs`shnm-	Sgd	Tmhudqrhsx	ne	X`ntmcd	H-	

										-	1///-	Snmd	hm	Midæl	mntmr�'lr(-	Sgd	Tmhudqrhsx	ne	X`ntmcd	H-	

@qbg`mfdkh+	C-	`mc	C-	Otkkdxak`mj-	0883-	Fqntmcdc	Ognmnknfx-	

B`laqhcfd+	L`rr9	LHS	Oqdrr-	

A`jdq+	L-	0878-	Naidbs	Rg`qhmf	`mc	Oqnidbshnm	Oqhmbhokd	hm	Rdqh`k	Udqa	

Bnmrsqtbshnmr-	MKKS-	

Ad`unm+	J-	0880-	J——yhld	Udqa`k	Rxrsdl-	Hm	R-	@mcdqrnm	`mc	A-	Bnlqhd	

'dcr-(+	Sdmrd�`mc�@rodbs�hm�Dhfgs�k`mft`fdr�ne�B`ldqnnm-�C`kk`r9	

Sgd	Rtlldq	Hmrshstsd	ne	Khmfthrshbr	`mc	Sgd	Tmhudqrhsx	ne	Sdw`r	

`s	@qkhmfsnm-	36,0/3-	

										-	0885-�Ptdkptdr	nardqu`shnmr	rtq	kd	rxrsd∆ld	snm`k	ct	Mixdæl-	

'lr(-	RHK+	X`ntmcd-	

										-	1///-	Tmd	drpthrrd	cd	fq`ll`hqd	ds	cd	ognmnknfhd	Mixdæl-	'lr(-	

RHK	Hmsdqm`shnm`k+	X`ntmcd-	
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Akddj+	V-	0751-	@	Bnlo`q`shud	Fq`ll`q	ne	Rntsg	@eqhb`m	K`mft`fdr-	

'Qdotakhrgdc	hm	0860	ax	Fqdff	Hmsdqm`shnm`k+	Vdrsld`c+	Dmfk`mc(-	

Anxc+	U-	0886-	@	Ognmnknfx	`mc	Fq`ll`q	ne	Lancnln-	L@	Sgdrhr-	

Sgd	Tmhudqrhsx	ne	Sdw`r	`s	@qkhmfsnm-	

Aqdsnm+	 Q-	 `mc	 A-	 Engstmf-	 0880-	 @sk`r	 @clhmhrsq`she	 cdr	 K`mftdr	

M`shnm`kdr	ct	B`ldqntm-	O`qhr9	@BBS:	X`ntmcd9	BDQCNSNK@-		

Atqptdrs+	C-	0887-	Ognmnknfhb`k	@m`kxrhr9	@	Etmbshnm`k	@ooqn`bg-	

C`kk`r9	RHK-	

B`ghkk+	 L-	 0888-	 @rodbsr	 ne	 sgd	 Lnqognknfx	 `mc	 Ognmnknfx	 ne	 J—mmh-	

Og-C-	chrrdqs`shnm-	Nghn	Rs`sd	Tmhudqrhsx-	

B`r`kh+	Q-	1//0`-	Unvdk	rxrsdlr	ne	@eqhb`m	k`mft`fdr-	O`odq	oqdrdmsdc	

`s	sgd	Bdmsq`k	@eqhb`m	Khmfthrshbr	Bnmrtks`msr	Rdlhm`q+	X`ntmcd-	

										-	 1//0a-	 Noshl`khsx	 sgdnqx	 `mc	 'Z@SQ\(	 unvdk	 g`qlnmx-	 O`odq	

oqdrdmsdc	`s	 sgd	Bdmsq`k	@eqhb`m	Khmfthrshbr	Bnmrtks`msr	Rdlhm`q+	

X`ntmcd-	

Bgtlanv+	A-	R-	`mc	D-	F-	Mftdmcihn-	0880-	Ekn`shmf	Snmdr	hm	A`mfv`-	

Intqm`k�ne�Vdrs�@eqhb`m�K`mft`fdr	Unk-	10	Mn 09	2,03-	

Bk`qj+	L-	088/-	Sgd	Snm`k	Rxrsdl	ne	Hfan-	Cnqcqdbgs9	Enqhr-  

										-	 0882-	 Qdoqdrdms`shnm	 ne	 cnvmrsdo	 hm	 Crbg`mf	 A`lhkdjd-	 Hm	

G`qqx	U`m	cdq	Gtkrs	`mc	Jdhsg	Rmhcdq	'dcr-(+	16,62-	
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Bkdldmsr+	F-	M-	0874-	Sgd	fdnldsqx	ne	ognmnknfhb`k	ed`stqdr-	Ognmnknfx�

Xd`qannj	19	112,41-	

										-	 0885-	ÈQduhdv	ne	 sgd	ognmnknfx	ne	 snmd9	Sgd	 qdoqdrdms`shnm	ne	

snm`k	 qdfhrsdq+	 dchsdc	 ax	 G`qqx	 U`m	 cdq	 Gtkrs	 `mc	 Jdhsg	Rmhcdq-Í	

K`mft`fd	61	'3(9	736,41-	

Chdt+	 Lhbgdk	 `mc	 O`sqhbj	 Qdm`tc-	 0872-	 @sk`r	 cd	 K&@eqhptd	 Bdmsq`kd	

'@K@B(+	 @sk`r	 Khmfthrshptd	 ct	 B`ldqntm	 '@KB@L(-	 Rhst`shnm	

khmfthrshptd	 dm	 @eqhptd	 Bdmsq`kd+	 hmudms`hqd	 oqdækhlhm`hqd9	 kd	

B`ldqntm-	O`qhr9	@BBS:	X`ntmcdæ9	BDQCNSNK@	ds	CFQRS-	

Fhunæm+	 S-	 088/-	 Rxms`w9	 @	 Etmbshnm`k,Sxonknfhb`k	 Hmsqnctbshnm+	 Unk-	 1	

Oghk`cdkogh`9	Ingm	Admi`lhmr	Otakhrghmf	Bn-	

Fnkcrlhsg+	 I-	 088/-	 @tsnrdfldms`k	 `mc	 Ldsqhb`k	 Ognmnknfx-	 Nwenqc9	

A`rhk	Ak`bjvdkk-	

Fqhldr+	A-	1///-	Dsgmnknftd9	K`mft`fdr	ne	sgd	Vnqkc+	03sg	dchshnm-	

C`kk`r+	Sdw`r9	RHK-	

Ftsgqhd+	 L-	 0856.0860-	 Bnlo`q`shud	 A`mst	 '3	 Unktldr(-	 E`qmanqntfg9	

Fqdff	Oqdrr-	

G`kkd+	L-	0881-	Ognmnknfhb`k	Ed`stqdr-	Hm	V-	Aqhfgs	'dc-(+	Hmsdqm`shnm`k�

Dmbxbknodch`�ne�Khmfthrshbr+	unk-	2+	1/6,01-	Nwenqc9	Nwenqc	

Tmhudqrhsx	Oqdrr-	
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											`mc	J-	O-	Lng`m`m	0874-	Rdfldms`k	Ognmnknfx	ne	Dmfkhrg-	

Khmfthrshb�Hmpthqx	059	46,004-	

Gd`sg+	S-	1//2-	L`j``	'@72(-	Hm	C-	Mtqrd	`mc	F-	Oghkhoornm	'dcr-(+	Sgd�

A`mst�K`mft`fdr-�Mdv	Xnqj9	Qntskdcfd+	224,37-	

				Gxl`m+	K-	1//2-	Rdfldms`k	Ognmnknfx-	Hm	C-	Mtqrd	`mc	F-	Oghkhoornm	

'dcr-(+	Sgd�A`mst�K`mft`fdr-�Mdv	Xnqj9	Qntskdcfd+	31,47-	

											`mc	 D-	 Ax`qtrgdmfn	 0873-	 Hm	 F-	 M-	 Bkdldmsr	 `mc	 I-	 Fnkcrlhsg	

'dcr-(+	 @tsnrdfldms`k� Rstchdr� hm� A`mst� Snmd-	 Cnqcqdbgs9	 Enqhr	

Otakhb`shnmr+	42,0/2-�

Hmjdk`r+	 R-	 0876-	 Snmd	 ed`stqd	 fdnldsqx-	 Hm	 I-	 Akduhmr	 `mc	 I-	 B`qsdq	

'dcr-(+	Oqnbddchmfr�ne�Mnqsg�D`rsdqm�Khmfthrshbr�Rnbhdsx	07+	112,

26-	@lgdqrs+	L`rr9	FKR@-	

											+	V-	Kdadm+	`mc	L-	Bnakdq-	0876-	Sgd	ognmnknfx	ne	hmsnm`shnm	hm	

G`tr`-	 Hm	 I-	 Akduhmr	 `mc	 I-	 B`qsdq	 'dcr-(+	 Oqnbddchmfr� ne� Mnqsg�

D`rsdqm�Khmfthrshbr�Rnbhdsx�06+	216,31-	@lgdqrs+	L`rr9	FKR@-	

Hsn»+	 I-	0875-	Rxkk`akd	Sgdnqx	hm	Oqnrnchb	Ognmnknfx-	Og-C-	chrrdqs`shnm-	

LHS+	B`laqhcfd-	

J`s`la`+	E-	0878-	@m	Hmsqnctbshnm	sn	Ognmnknfx-	Knmcnm9	Knmfl`m-	

Jdmlnfmd+	 L-	 1///-	 Sgd	 Kdwhb`k	 Ognmnknfx	 ne	 A`jnjn-	 Og-C-	

chrrdqs`shnm-	Tmhudqrhsx	ne	Atd`-	
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Jdmrsnvhby+	L-	0883-	Ognmnknfx	hm	Fdmdq`shud	Fq`ll`q-	Nwenqc9	

Ak`bjvdkk-	

											`mc	 B-	 Jhrrdqadsg-	 0868-	 Fdmdq`shud	 Ognmnknfx-	 Mdv	 Xnqj9	

@b`cdlhb	Oqdrr-	

Jho`qrjx+	O-	0871-	Kdwhb`k	ognmnknfx	`mc	lnqognknfx-	Hm	H-R	X`mf	'dc-(+	

	 Khmfthrshbr�hm�sgd�lnqmhmf�b`kl+	2,80-	Rdntk9	G`mrghm-	

										-	 0874-	 Rnld	 bnmrdptdmbdr	 ne	 kdwhb`k	 ognmnknfx-� Ognmnknfx�

Xd`qannj	19	72,027-	

Jhrrdadqsg+	B-	`mc	C-	Nccdm-	1//2-	Snmd-	Hm	C-	Mtqrd	`mc	F-	Oghkhoornm	

'dcr-(+	Sgd�A`mst�K`mft`fdr-�Mdv	Xnqj9	Qntskdcfd+	48,6/-	

L`gn+	 I-	 1//2-	 @	 bk`rrhehb`shnm	 ne	 sgd	 A`mst	 k`mft`fdr9	 `m	 toc`sd	 ne	

Ftsgqhd&r	qdedqdmsh`k	rxrsdl-	Hm	C-	Mtqrd	`mc	F-	Oghkhoornm	'dcr-(+	

Sgd�A`mst�K`mft`fdr-�Mdv	Xnqj9	Qntskdcfd+	528,40-	

LbB`qsgx+	 I-	 0875-	 NBO	 Deedbsr9	 fdlhm`shnm	 `mc	 `mshfdlhm`shnm-	

Khmfthrshb�Hmpthqx	069	1/6,52-	

Lddtrrdm+	 @-	 D-	 0856-	 A`mst	 fq`ll`shb`k	 qdbnmrsqtbshnmr-	 @eqhb`m`�

Khmfthrshb`�2+�@mm`kdm-	U`m	gds	Jnmhmjkhij	Ltrdd	Unnq	Lhccdm,

@eqhj`	509	68,010-	Sdqutqdm-	
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Ldhmgne+	 B-	 0821-	 Hmsqnctbshnm	 sn	 sgd	 Ognmnknfx	 ne	 sgd	 A`mst	

K`mft`fdr-	Sq`mrk`sdc	`mc	qduhrdc	ax	M-	I-	U`m	V`qldkn-	Adqkhm9	

C-	Qdhldq-	

Lng`m`m+	J-	O-	0875- Sgd	Sgdnqx	ne	Kdwhb`k	Ognmnknfx-	Cnqcqdbgs9	C-	

Qdhcdk-	

Lts`j`+	M-	L-	0883-	Snmd	`rrhfmldms	hm	Ct`k`	mntm	qdctokhb`shnm-	

Intqm`k�ne�Vdrs�@eqhb`m�K`mft`fdr	139	1-	

											`mc	 O-	 S`l`mih-	 1///-	 @m	 Hmsqnctbshnm	 sn	 @eqhb`m	 Khmfthrshbr-	

Ltmbgdm9	Khmbnl	Dtqno`-	

Lxdqr+	 R-	 0886-	 NBO	 Deedbsr	 hm	 Noshl`khsx	 Sgdnqx-	M`stq`k� K`mft`fd�

`mc�Khmfthrshb�Sgdnqx-	04-	39	736,81-	

										-	 0887-	 @tw	 hm	 A`mst	 Lnqognknfx	 `mc	 Ognmnknfx-	 Hm	 K-	 Gxl`m	

`mc	 B-	 Jhrrdadqsg	 'dcr-(+	 Sgdnqdshb`k� @rodbsr� ne� A`mst� Snmd-	

Rs`mcenqc+	B@9	BRKH+	120,53-	

Mdvl`m+	 O-	 0884-	 G`tr`	 Snmnknfx9	 Bnlokdwhshdr	 hm	 `m	 _d`rx&	 snmd	

k`mft`fd-	 Hm	 I-	 Fnkcrlhsg	 'dc-(+	 Sgd� G`mcannj� ne� Ognmnknfhb`k�

Sgdnqx-	B`laqhcfd9	Ak`bjvdkk	651,70-	

Mfv`+	 F-	 0885-	 Sgd	 Ognmnknfx	 ne	 A`ets9	 @	 Fdmdq`shud	 @ooqn`bg-	

L`rsdqr	Chrrdqs`shnm-	Sgd	Tmhudqrhsx	ne	X`ntmcd		H-	
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Nccdm+	C-	0875-	Nm	sgd	Nakhf`snqx	Bnmsntq	Oqhmbhokd-	K`mft`fd	51	'1(9	

242,72-	

										-	 0877-	 @msh,`mshfdlhm`shnm	 `mc	 sgd	 NBO-	Khmfthrshb� Hmpthqx	 089	

340,64-	

Ohjd+	J-	0856-	K`mft`fd	hm	Qdk`shnm	sn	`	Tmhehdc	Sgdnqx	ne	sgd	Rsqtbstqd	

ne	Gtl`m	Adg`uhntq-	Sgd	G`ftd9	Lntsnm-	

Onknldæ+	 D-	 0856-	 Ktatla`rgh	 Rv`ghkh-	 Intqm`k� ne� @eqhb`m� K`mft`fdr	

Unk-	6	Mn	0-	

Otkkdxak`mj+	 C-	 0875-	 Snmd	 hm	 Kdwhb`k	 Ognmnknfx-	 Og-C-	 Cnqcqdbgs9	

Qdhcdk-	

R`fdx+	 D-	 0875-	 Sgd	 Qdoqdrdms`shnm	 ne	 Ed`stqdr	 `mc	 Qdk`shnmr	 hm	 Mnm,

Khmd`q	Ognmnknfx-	Cnbsnq`k	chrrdqs`shnm-	LHS+	B`laqhcfd-	

Rmhcdq+	J-	K-	088/-	Snm`k	torsdo	hm	Jq`bgh9	Duhcdmbd	enq	`	qdfhrsdq	shdq-	

	 K`mft`fd	55	'2(9	342,63-	

										-	0888-	Sgd	Fdnldsqx	`mc	Ed`stqdr	ne	Snmd-	C`kk`r9	Sgd	Rtlldq	

Hmrshstsd	ne	Khmfthrshbr	`mc	Sgd	Tmhudqrhsx	ne	Sdw`r	`s	@qkhmfsnm-	

											`mc	I-	Qnadqsr-	1///-	Rtffdrsdc	ntskhmd	enq	sgd	cdrbqhoshnm	ne	snmd	

'lr(-	RHK	Hmsdqm`shnm`k-	
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S`c`cidt+	L-	`mc	D-	R`cdlantn-	'0868(	0873-	@kog`ads	Fdæmdæq`k	cdr	

K`mftdr	B`ldqntm`hrdr-	X`ntmcdæ9	Bnkkdbshnm	OQNODKB@	mn-	0-	

Vhkkh`lrnm+	J-	0875-	 Hfan	`rrnbh`shud	`mc	rodbhehb	bnmrsqtbshnmr-	 Hm	J-	

Anfdqr+	G-	U`m	cdq	Gtkrs	 `mc	L-	Lntr	 'dcr-(+	Sgd�Ognmnknfhb`k�

Qdoqdrdms`shnm�ne�Rtoq`rdfldms`kr-	Cnqcqdbgs9	Enqhr-	084,1/7-	

Xho+	L-	0878-	Bnmsntq	snmdr-	Ognmnknfx	5	'0(9	038,63-	

	

	

										-	0882-	Snm`k	Qdfhrsdq	hm	D`rs	@rh`m	K`mft`fdr-	Hm	G`qqx	U`m	cdq	

Gtkrs	`mc	Jdhsg	Rmhcdq	'dcr-(+	134,57-	

										-	1//1-	Snmd-	B`laqhcfd9	B`laqhcfd	Tmhudqrhsx	Oqdrr-	
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@OODMCHBDR	
@oodmchw	@9	Khrs	ne	Mntmr	

���G,Ldkncx�Qnnsr�� ������ ���������K,Ldkncx�Qnnsr�
Lnmnrxkk`akdr	r—æœ											e`sgdq			 	 				 kd∆,an∆							enns�

� � ����rÕ◊	 										fqntmc	 	 	 aut∆&	 					lnqs`q�

� � ����srøæk											kh`q	 	 	 	 c—∆l	 					v`q�

� � ����kd∆,aÍ k						aqd`rs	 	 	 kd∆,r`∆	 					ed`sgdq	

	 	 				aÕ◊l									pt`mshsx	 	 	 kd∆,cyd∆						snnsg	

	 	 				a`æm	 okdcfd	 	 	 m∆cy`∆	 					hmsdrshmd	

	 	 				kh◊	 	 sqdd	 	 	 	 jÙ		 					kdf	

	 	 				k`æ	 	 fk`rr	 	 	 	 lt∆q	 					odqrnm	

	 	 				aÕ◊9	 	 pt`qsdq	 	 	 œ∆fÕ q	 					s`ann	

	 	 				rnæ	 	 eqhdmc		 	 	 kd∆,s�Õ œ				k`v	

	 	 				kd∆,jfl“g	 g`mc	 	 	 	 kd∆,j`∆m			��khld	

	 	 				atæ&		 dohkdorx	 	 	 mt∆m	 					ahqc	

	 	 				jøæk		 rhrsdq		 	 	 jfl∆g	 					o`qqns	

	 	 				l–ovdæ	 cnf	 	 	 	 sn∆l		 					rsnl`bg	

	 	 				sÕ◊q	 	 `mhl`k	 	 	 ct∆q	 						qnad	 	

Chrxkk`akdr	 				�tæmv`æ	 rm`jd		 	 	 kd∆,ot∆kt∆					rnto�

� � ����etæktæ	 bg`q`bsdq	 	 	 at∆ln∆	������eqths	

	 	 				s�vÕ◊srøæm	 rs`q	 	 	 	 vt∆mt∆						od`mts	
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	 	 				s�Õ◊gnæ	 hrk`mc�	 	 	 kd∆,v`∆k`∆				gntq	

	 	 				œ∆jtæqtæ	 atssnbj	 	 	 kd∆,s`∆œkn∆				rsnqx	

	 	 				r`æl`æ	 fqnto		 	 	 c`∆k`∆									ons	

	 	 				l–o`æk`æ	 b`lo� 	 	 	 j`∆kn∆								qnns	

	 	 				kd∆,œ∆j—æl`æ			bhqbkd	 	 	 rø∆gø∆	 					s`kd	

	 	 				Õ ,jtæqf`æ	 hkk,ktbj	 	 	 cy`∆œ`∆						eh`mbdæ	

	 	 				Õ ,rÕ◊lr`æ	 sgntfgs	 	 	 a`∆l`∆	 					oqnrshstshnm	

	 	 				Õ ,jtæl`æ	 vd`ksg	 	 	 ld∆,kÙ&Ù			cdv	

	 	 				kd∆,atæ&tæ		 `mfdq		 	 	 œ∆j`∆m`∆						snvm	

	 	 				jÚ&Ú	 tmbkd		 	 	 œ∆jt∆k	 					enqbd�

� � ����lÚgÚ c`x	 	 	 	 kd∆,jt∆v`∆		rod`q	

	 	 				aÚg—æ	 rd`s	 	 	 	 a`∆g`∆	 					a`lann	

����GK,Ldkncx�Qnnsr� � ���������KG,Ldkncx�Qnnsr�
Lnmnrxkk`akdr		cvn»a	 rjx�	 	 	 	 j—¿a	 					e`tks	

	 	 					cÕÃg	 dxd	 	 	 	 a`¿l	 ����l`sdqh`k	

	 	 					k`»l	 sq`o	 	 	 	 fǓ	 				l`cl`m	

	 	 					mn»q	 u`fhm`	 	 	 m∆st¿	 				pt`qqdk	

	 	 					�`»		 m`hk	 	 	 	 cÕŸ	 				qdrhcdmbd	

	 	 					aÕÃ	 	 qdrhcdmbd	 	 	 j`¿q	 				v`ro	

	 	 					c�ÕÃl	 rnmf	 	 	 	 �—¿œ							lnsgdq	 	
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	 	 					m∆cÕÃl	 							fgnrs	 	 	 oid¿l	 						ehdkc	 	

	 	 					lv`»m	 								bghkc	 	 	 m∆c�t¿l					nkc�l`m	

	 	 					aut»l	 								l`s	 	 	 c�t¿m	 						bqnbnchkd�

	 	 					�d»g	 								o`sg	 	 	 ciø¿m	 						ltc	

	 	 						�`»	 								bk`v	 	 	 sø¿œ	 						btoan`qc	

	 	 						l–an»	 								`ql	 	 	 r`¿												qdbnmbhkh`shnm	

	 	 							l–aø»	 								gntrd� � � mrø¿k	 						o`mfnkhm	

	 	 							c�i—»	 								m`ld	 	 	 c�ÕŸl	 ������lhrenqstmd	

Chrxkk`akdr	 								otæan∆										vhmc� � � s�Õ k`æ	 ������s`ann	

	 	 								cy—æq`∆	 								ehqdvnnc	 	 �`∆œ`æ	 ������dkdf`mbd	

	 	 								jtæq`∆	 								aknv	 	 	 l,t∆qtæl				l`m	

	 	 								�Õ◊fn∆	 								ehqd	 	 	 l,t∆l`æ						vnl`m	

	 																		m∆s`æl`∆									odoodq�	 		 �t∆k`æ	 							rdqlnm	

	 	 								cÕ◊m`∆	 								qdbdoshnm	 	 r`∆l–fa`æ						rdudm	 	

	 	 								s�Õ◊fn∆	 								qdedqdd	 	 ofl∆g`æ	 								bnlok`hms	

	 	 									kÕ◊l`∆											cqd`l�� 	 l–on∆l`æ							lddshmf	

	 	 									kd∆,oÕ◊gn∆							adghmc�	 	 j—∆k`æ	 								r`ld,m`ld

	 	 	 rÕ◊i`∆	 								bg`hq� � � jv—∆&—æ								sqdd�sqtmj	
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	 	 									c�Õ◊mn∆									ehmfdq	 	 	 kd∆,ad∆œdæ						adkk� 	

	 	 										ad∆,�Õ◊gn∆					r`mc	 	 	 r—∆f—æ										ctbj	 	

	 	 										løæq`∆									`qqdrs	 	 	 �Õ gnæ									udhm	 	

	 	 										kh◊fÙ	 								hmrnkdmbd	 	 �ø∆&øæ								l`mcqhkk		

	 	 										c�tækt∆								rlnjd�� �� oÌ g`æ	 					`bbhcdms�

	
@oodmchw		A9	Khrs		ne	Udqar	

�������G,Ldkncx�Qnnsr� � ���������K,Ldkncx�Qnnsr�
Lnmnrxkk`akdr					kd∆,mÕÃ											sn�dmsdq	 	 kd∆,rn∆								sn�gtms�

� � ��������kd∆,av—»l					sn�atx	 	 	 kd∆,�`∆								sn�sd`q	

� � ��������kd∆,mt»										sn�cqhmj	 	 kd∆,r`∆l						sn�ronhk	

� � ��������kd∆,c�Û									sn�jhkk	 	 	 kd∆,sÕ m	 							sn�vhod	

� � ��������kd∆,c�id»a						sn�b`kk		 	 kd∆,mø∆q								sn�o`rsd	

� � ��������kd∆,s`»												sn�hmgdqhs	 	 	kd∆,jd∆m						sn�rdmc	

� � ��������kd∆,rt»											sn�aqtrg	 	 	kd∆,ad∆9							sn�rdd�	

� ��� ��������kd∆,lø»q									sn�`qqdrs�����������������kd∆,cyø∆9						sn�rhmf	

� � ��������kd∆,rÕÃk											sn�ehmhrg� � �kd∆,�Õ l						sn�qtm�	

� � ��������kd∆,sn»											sn�fn�	 	 										kd∆,jvø∆k					sn�drshl`sd	

� � ��������kd∆,khÃ												sn�hmrsqtbs���������������kd∆,œ∆j`∆a					sn�rg`qd	

� � ��������kd∆,a`»l								sn�`atrd� 	 	kd∆,jn∆&						sn�v`mcdq	
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� � ��������kd∆,r`»m									sn�rhfm�� � 	kd∆,m∆sd∆œ				sn�dw`ffdq`sd	

� � ��������kd∆,r`»9										sn�knnj�enq	 	 	kd∆,aid∆m					sn�qdetrd	

� � ��������kd∆,kfl»9									sn�hmrtks� � �kd∆,jv`∆q				sn�ad�bts	

� � ��������kd∆,srø»										sn�khd	 	 	 	kd∆,c�id∆a			sn�rg`qodm	

� � ��������kd∆,rø»											sn�vnqj	 	 	kd∆,c�t∆					sn�bkhla	

� � ��������kd∆,kd»												sn�ok`x	 	 kd∆,l–v`∆m			sn�ok`ms	

� � ��������kd∆,cy`»l						sn�oqdo`qd	 	 kd∆,rø∆œ							sn�bnkkdbs	

� � ��������kd∆,cyn»									sn�dkhlhm`sd	 	 kd∆,sr`∆l					sn�cdrsqnx	

� � ���������kd∆,kÕÃ											sn�ahsd� 	 	 kd∆,cy`∆m					sn�ots�nee	

� � ���������kd∆,r`»										sn�b`trd	 	 kd∆,cyn∆							sn�k`tfg	

� � ���������kd∆,fÕÃl								sn�rnkhbhs� � kd∆,av—∆k					sn�c`mbd	

� � ���������kd∆,aÎ q									sn�khadq`sd	 	 kd∆,r`∆l						sn�uhnk`sd	

� � ���������kd∆,c�Î 								sn�bqx	 	 	 kd∆,rø∆œ								sn�tmhsd			

Chrxkk`akdr	 									kd∆,atæfn»							sn�lhrr	 	 kd∆,ct∆an∆					sn�rn`j�

� � ���������kd∆,sÕ◊an»								sn�rl`rg	 	 kd∆,rt∆ln∆					sn�ok`ms�

� � ���������kd∆,rtæ&k`»							sn	adbnld	 	 kd∆,rd∆qf`∆					sn�rkhcd	

� � ���������kd∆,m∆c`æl`»				sn�ronhk	 	 kd∆,a`∆&kn∆					sn�fthcd	

� � ���������kd∆,a`æ&kn»						sn�cntakd	 	 kd∆,sÕ kn∆							sn�vqhsd	

� �� ���������kd∆,idæ&kn»							sn�sd`bg	 	 kd∆,st∆fn∆						sn�lhw��	

� � ���������kd∆,anæl`»						sn�rdkk		 	 kd∆,ct∆kt∆							sn�rlnjd	
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� � ���������kd∆,lv—æ&kn»			sn�g`qudrs	 	 kd∆,i`∆k`∆								sn�qdronmc	

� � ���������kd∆,stæmn»								sn�`mmntmbd�� kd∆,st∆ln∆						sn�khfgs	

� � ���������kd∆,�tæfn»							sn�rtoonqs� ���������kd∆,�t∆ln∆					sn�bnmrsqtbs	

� � ���������kd∆,�Õ◊gn»							sn�fqhmc	 	 kd∆,k—∆l`∆						sn�qta	

� � ���������kd∆,avnæokn»			sn�s`rsd	 	 kd∆,ot∆l`∆					sn�rs`mc�to	

� � ���������kd∆,snælmcn»			sn�dwbhsd	 	 kd∆,lÕ mn∆						sn�`arnqa	

� � ���������kd∆,kÕ◊fn»								sn�`a`mcnm	 	 kd∆,s`∆œkn∆						sn�qdbntms	

� � ���������kd∆,stæakn»						sn�oqnmntmbd	 kd∆,at∆an∆						sn�eqx	

� � ���������kd∆,avnæ&kn»			sn�qdok`bd	 					kd∆,ovn∆lmcn∆	sn�chrshmfthrg	

� � � kd∆,rÕ◊gkn»						sn�`ooqn`bg	 	 kd∆,rÕ œ`∆								sn�rths	

� � � kd∆,kvnælkn»		sn�rdmc	 	 kd∆,�t∆kn∆							sn�cdrbdmc	

� � � kd∆,ktækn»							sn�enqfd	 	 kd∆,mÕ fn∆							sn�enkc	

� � ����������kd∆,oÕ◊m`»						sn�rtqoqhrd	 	 kd∆,œ∆j`∆œ`∆					sn�knf	

� � � kd∆,atæk`»							sn�qdstqm	 	 kd∆,œ∆j`∆œkn∆				sn�hmek`sd	

� � � kd∆,�tæ&k`»						sn�adbnld	 										kd∆,cy—∆œk`∆				sn�sq`mrlhs	

� � � kd∆,k—æaq`»						sn�a`aakd	 	 kd∆,s`∆kn∆									sn�rs`qs	

� � � kd∆,lÕ◊g`»						sn�tqhm`sd	 		 kd∆,ot∆l`∆							sn�pths	

� � � kd∆,rtæ&k`»						sn�`bshu`sd	 	 kd∆,a`∆œ`∆								sn�hlhs`sd	
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@oodmchw	B9	Mntm	Ogq`rd	O`q`chflr	

G,Ldkncx	Qnnsr	*	Rodbhehdqr	
MB	 BU	RSQTB,

STQD	
ONRRDRRHUD							

'LX(	
ONRRDRRHUD	

'GHR(	
ONRRDRRHUD	
'XNTQ(	

HMSDQQNF@,
SHUD	'VGHBG(	

CDLNMRSQ@,
SHUD	'SGHR(	

@M@OGNQHB	
@CIDBSHUD	

FKNRR	

BUB	 jøæk	v`∆l	 jøæk	vdæ	 jøæk	vÕ◊m	 v`æ9	jøæk	 jøæk	mÕ 	 jøæk	mi—∆	 rhrsdq		
0	 BUBU	 jÚ&Ú	v`∆l	 jÚ&Úæ	vdæ	 jÚ&Ú	vÕ◊m	 v`æ9	jÚ&Ú	 jÚ&Ú	mÕ 	 jÚ&Ú	mi—∆	 tmbkd	

BUB	 ad∆,løæl	a`»l	 ad∆,løæl	adæ	 ad∆,løæl	aÕ◊m	 a`æ9	adæ,løæl	 ad∆,løæl	aÕ◊mÕ 	 ad∆,løæl	a`»	 `tmsr		
1	 BUBU	 ad∆,jtæl`æ	a`»l	 ad∆,jtæl`æ	adæ	 ad∆,jtæl`æ	aÕ◊m	 a`æ9	adæ,jtæl`æ	 ad∆,jtæl`æ	aÕ◊mÕ 	 ad∆,jtæl`æ	a`»	 qhbg	nmdr	

BUB	 j`æm	v`»l	 j`æm	vdæ	 j`æm	vÕ◊m	 v`æ9	j`æm	 j`æm	mÕ◊	 j`æm	vÕÃ	 bknsg		
2	 BUBU	 lÚgÚ	v`»l	 lÚgÚ	vdæ	 lÚgÚ	vÕ◊m	 v`æ9	lÚgÚ	 lÚgÚ	mÕ◊	 lÚgÚ	vÕÃ	 c`x	

BUB	 lÕ ,j`æm	li`»l	 lÕ ,j`æm	lidæ	 lÕ ,j`æm	lÕ◊m	 li`æ9	lÕ◊,j`æm	 lÕ ,j`æm	lÕ◊mÕ 	 lÕ ,j`æm	lÕÃ	 bknsgr		
3	 BUBU	 lÕ ,lÚgÚ	li`»l	 lÕ ,lÚgÚ	lidæ	 lÕ ,lÚgÚ	lÕ◊m	 li`æ9	lÕ◊,lÚgÚ	 lÕ ,lÚgÚ lÕ◊mÕ 		 lÕ ,lÚgÚ	lÕÃ	 c`xr	

BUB	 kd∆,aÍ k	k`»l	 kd∆,aÍ k	kdæ	 kd∆,aÍ k	kÕ◊m	 k`æ9	kdæ,aÍ k	 kd∆,aÍ k	kÕ◊mÕ 	 kd∆,aÍ k	kÕÃ	 aqd`rs		
4	 BUBU	 kd∆,atæ&tæ	k`»l	 kd∆,atæ&tæ	kdæ	 kd∆,atæ&tæ	kÕ◊m	 k`æ9	kdæ,atæ&tæ	 kd∆,atæ&tæ	kÕ◊mÕ 	 kd∆,atæ&tæ	kÕÃ	 `mfdq	

BUB	 l«∆,aÍ k	l`»l	 l«∆,aÍ k	ldæ	 l«∆,aÍ k	lÕ◊m	 l`æ9	l«æ,aÍ k	 l«∆,aÍ k	lÕ◊mÕ 	 l«∆,aÍ k	l`Ã	 aqd`rsr		
5	 BUBU	 ld∆,atæ&tæ	l`»l	 ld∆,atæ&tæ	ldæ	 ld∆,atæ&tæ	lÕ◊m	 l`æ9	ldæ,atæ&tæ	 ld∆,atæ&tæ	lÕ◊mÕ 	 ld∆,atæ&tæ	l`Ã	 `mfdq	

BUB	 a`æm	i`»l	 a`æm	idæ	 a`æm	iÕ◊m	 i`æ9	a`æm	 a`æm	mÕ◊	 a`æm	iÕÃ	 rtqdsx		
6	 BUBU	 œ∆jtæqtæ	i`»l	 œ∆jtæqtæ	idæ	 œ∆jtæqtæ	iÕ◊m	 i`æ9	œ∆jtæqtæ	 œ∆jtæqtæ	mÕ◊	 œ∆jtæqtæ	iÕÃ	 atssnbj	

BUB	 aÕ ,a`æm	ai`»l	 aÕ ,a`æm	aidæ	 aÕ ,a`æm	aiÕ◊m	 ai`æ9	aÕ◊,a`æm	 aÕ ,a`æm	aÕ◊mÕ 	 aÕ ,a`æm	aÕÃ	 rtqdshdr		
7	 BUBU	 aÕ ,œ∆jtæqtæ	ai`»l	 aÕ ,œ∆jtæqtæ	aidæ	 aÕ ,œ∆jtæqtæ	aiÕ◊m	 ai`æ9	aÕ◊,œ∆jtæqtæ	 aÕ ,œ∆jtæqtæ	aÕ◊mÕ 	 aÕ ,œ∆jtæqtæ	aÕÃ	 atssnbjr	
	
8	

	
BRUBU	

	
s�vÕ◊srøæm	v`∆l	

	
s�vÕ◊srøæm	midæ	

	
s�vÕ◊srøæm	miÕ◊m	

	
mi`æ9	s�vÕ◊srøæm	

	
s�vÕ◊srøæm	mÕ 	

	
s�vÕ◊srøæm	mi—∆	

	
rs`q	

	
00	

	
BUBBU	

	
Õ ,jtæqf`æ	v`»l	

	
Õ ,jtæqf`æ	vdæ	

	
Õ ,jtæqf`æ	vÕ◊m	

	
v`æ9	Õ◊,jtæqf`æ	

	
Õ ,jtæqf`æ	vÕ◊mÕ 	

	
Õ ,jtæqf`æ	vÕÃ	

	
hkk,ktbj	
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K,Ldkncx	Qnnsr	*	Rodbhehdqr	
MB	 BU	RSQTB,

STQD	
ONRRDRRHUD							

'LX(	
ONRRDRRHUD	

'GHR(	
ONRRDRRHUD	
'XNTQ(	

HMSDQQNF@,
SHUD	'VGHBG(	

CDLNMRSQ@,
SHUD	'SGHR(	

@M@OGNQHB	
@CIDBSHUD	

FKNRR	

	
0	

	
BUBU	

	
ct∆kt∆	v`∆l	 ct∆kt∆	vdæ	

	
ct∆kt∆	vÕ◊m	

	
v`æ9	ct∆kt∆	

	
ct∆kt¿	mh 	

	
ct∆kt∆	mi—∆	 rlnjdq	
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