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Runda 5, problema 1

Alb ºi negru
Aceastã problemã a fost rezolvatã corect de cãtre 87 dintre
cei care au participat la a cincia rundã a Concursului de Pro-
gramare Agora. Chiar dacã problema nu era foarte uºoa-
rã, rezolvarea ei putea fi gãsitã în numeroase culegeri de
probleme.

Metoda de rezolvare poate fi gãsitã foarte uºor folo-
sind inducþia matematicã. Pentru început trebuie observat
faptul cã prima mutare admisã este fie deplasarea unei bile
albe cu o poziþie spre stânga, fie deplasarea unei bile negre
cu o poziþie spre dreapta. Vom presupune acum cã vom
muta bila albã; soluþia corespunzãtoate mutãrii unei bile
negre la început poate fi gãsitã efectuând mutãrile simetric
- în locul efectuãrii unei mutãri cu o bilã albã vom efectua
mutarea corespunzãtoare cu o bilã neagrã ºi invers. Fiecã-
rei alternative îi corespunde o singurã soluþie.

Vom nota bilele albe cu A ºi bilele negre cu B. Confi-
guraþia iniþialã este |A...AAAA BBBB...B|.

La primul pas vom muta bila albã; astfel vom ajunge în
configuraþia |A...AAA ABBBB...B|. 

Vom muta acum bila neagrã pentru a ajunge în confi-
guraþia |A...AAABA BBB...B|.

Urmeazã o nouã mutare cu o bilã neagrã. Configuraþia
în care se ajunge este |A...AAABAB BB...B|.

În acest moment vom efectua douã mutãri cu bilele al-
be. Configuraþia obþinutã este |A...AA BABABB...B|.

Urmeazã o deplasare cu o poziþie a unei bile albe ºi
apoi trei deplasãri ale bilelor negre, cu douã poziþii. Con-
figuraþia este |A...ABABABA B...B|.

Va urma o deplasare a unei bile negre cu o poziþie ºi
patru deplasãri ale bilelor albe cu douã poziþii, o deplasare
a unei bile albe cu o poziþie ºi cinci deplasãri ale bilelor
negre cu douã poziþii etc. 

Dupã ce vom ajunge la pasul în care am efectuat n de-
plasãri vom deplasa din nou o bilã cu o poziþie ºi apoi vom
efectua n - 1 deplasãri cu douã poziþii etc. În final vom
obþine configuraþia cerutã |A...AAABA BBB...B|.

Vom exemplifica algoritmul descris pentru n = 4:
Iniþial: |AAAA BBBB|;
Pasul 1: |AAA ABBBB|;
Pasul 2: |AAABA BBB|;
Pasul 3: |AAABAB BB|;
Pasul 4: |AAAB BABB|;
Pasul 5: |AA BABABB|;
Pasul 6: |A ABABABB|;
Pasul 7: |ABA ABABB|;
Pasul 8: |ABABA ABB|;

Pasul 9: |ABABABA B|;
Pasul 10: |ABABABAB |;
Pasul 11: |ABABAB BA|;
Pasul 12: |ABAB BABA|;
Pasul 13: |AB BABABA|;
Pasul 14: | BABABABA|;
Pasul 15: |B ABABABA|;
Pasul 16: |BBA ABABA|;
Pasul 17: |BBABA ABA|;
Pasul 18: |BBABABA A|;
Pasul 19: |BBABAB AA|;
Pasul 20: |BBAB BAAA|;
Pasul 21: |BB BABAAA|;
Pasul 22: |BBB ABAAA|;
Pasul 23: |BBBBA AAA|;
Pasul 24: |BBBB AAAA|.

Implementarea este urmãtoarea:

LLiissttiinngg  BBWW..CCPPPP

#include <stdio.h>

void main(void){
int i,j,n;

fscanf(fopen("BW.IN","rt"),"%d",&n);

freopen("BW.OUT","wt",stdout);

for (i=1;i<=n;i++){

if (i%2){

putchar('W');

for (j=i;j--;putchar('b'));

} 

else {

putchar('B');

for (j=i;j--;putchar('w'));

}

}

for (i=n;i;i--){

if (i%2){

putchar('W');

for (j=i;--j;putchar('w'));

}

else{
putchar('B');

for (j=i;--j;putchar('b'));

}

}

}
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CCrriissttiiaann  AAlleexxaannddrreessccuu,,  BBoottooººaanniiCCrriissttiiaann  AAlleexxaannddrreessccuu,,  BBoottooººaannii
CCssaabbaa  AAnnddrraass,,  OOrraaddeeaaCCssaabbaa  AAnnddrraass,,  OOrraaddeeaa
MMaarriiuuss  AAnnddrreeii,,  BBuuccuurreeººttiiMMaarriiuuss  AAnnddrreeii,,  BBuuccuurreeººttii
MMuugguurreell--IIoonnuuþþ  AAnnddrreeiiccaa,,  BBuuccuurreeººttiiMMuugguurreell--IIoonnuuþþ  AAnnddrreeiiccaa,,  BBuuccuurreeººttii
LLiivviiuu--CCoossmmiinn  AAnnddrreeiiccuuþþ,,  BBuuccuurreeººttiiLLiivviiuu--CCoossmmiinn  AAnnddrreeiiccuuþþ,,  BBuuccuurreeººttii
EEllvviiss  AAssaafftteeii,,  VVaasslluuiiEEllvviiss  AAssaafftteeii,,  VVaasslluuii
VViiccttoorr  AAssaavveeii,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinnVViiccttoorr  AAssaavveeii,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinn
CCoonnssttaannttiinn  AAssooffiieeii,,  TTâârrgguu  NNeeaammþþCCoonnssttaannttiinn  AAssooffiieeii,,  TTâârrgguu  NNeeaammþþ
CCiipprriiaann  BBaaiiccuu,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinnCCiipprriiaann  BBaaiiccuu,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinn
AAddrriiaann  BBaallaasskkoo,,  ZZaallããuuAAddrriiaann  BBaallaasskkoo,,  ZZaallããuu
RRaadduu  BBaalluuttaa,,  TTâârrgguu  JJiiuuRRaadduu  BBaalluuttaa,,  TTâârrgguu  JJiiuu
LLiivviiaa  BBaannaa,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinnLLiivviiaa  BBaannaa,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinn
CCrriissttiiaann  BBããiiccooiiaannuu,,  PPllooiieeººttiiCCrriissttiiaann  BBããiiccooiiaannuu,,  PPllooiieeººttii
MMaarriiuuss--CCoossmmiinn  BBeelleeaann,,  AArraaddMMaarriiuuss--CCoossmmiinn  BBeelleeaann,,  AArraadd
AAnnddrreeii  BBeenneeaa,,  FFooccººaanniiAAnnddrreeii  BBeenneeaa,,  FFooccººaannii
VVaalleennttiinn  BBiiººaa,,  LLuuggoojjVVaalleennttiinn  BBiiººaa,,  LLuuggoojj
DDeenniiss  BBooggddããnnaaºº,,  IIaaººiiDDeenniiss  BBooggddããnnaaºº,,  IIaaººii
CCrriissttiiaann  BBoojjiinnoovviiccii,,  BBuuccuurreeººttiiCCrriissttiiaann  BBoojjiinnoovviiccii,,  BBuuccuurreeººttii
DDaanniieell  BBoolloohhaann,,  IIaaººiiDDaanniieell  BBoolloohhaann,,  IIaaººii
VVeenncceell  BBoorrss,,  OOrraaddeeaaVVeenncceell  BBoorrss,,  OOrraaddeeaa
RRaallpphh  BBootttteesscchh,,  SSiibbiiuuRRaallpphh  BBootttteesscchh,,  SSiibbiiuu
ªªtteeffaann  BBuuccuurr,,  BBuuccuurreeººttiiªªtteeffaann  BBuuccuurr,,  BBuuccuurreeººttii
NNaaddiinnaa  BBuussuuiioocc,,  CCoonnssttaannþþaaNNaaddiinnaa  BBuussuuiioocc,,  CCoonnssttaannþþaa
CCiipprriiaann  CCaannãã,,  VVaasslluuiiCCiipprriiaann  CCaannãã,,  VVaasslluuii
AAddrriiaann  CCâârrccuu,,  BBiissttrriiþþaaAAddrriiaann  CCâârrccuu,,  BBiissttrriiþþaa
BBooggddaann  CChhiirriillãã,,  BBoottooººaanniiBBooggddaann  CChhiirriillãã,,  BBoottooººaannii
HHoorriiaa  CCiiuurrddaarr,,  TTiimmiiººooaarraaHHoorriiaa  CCiiuurrddaarr,,  TTiimmiiººooaarraa
RRaadduu  CCoocciieerruu,,  SSiibbiiuuRRaadduu  CCoocciieerruu,,  SSiibbiiuu
AAlleexxaannddrraa--EElleennaa  CCoonnssttaannttiinn,,  PPllooiieeººttiiAAlleexxaannddrraa--EElleennaa  CCoonnssttaannttiinn,,  PPllooiieeººttii
HHoorreeaa  CCoorrooiiuu,,  CClluujj--NNaappooccaaHHoorreeaa  CCoorrooiiuu,,  CClluujj--NNaappooccaa
AArrccaaddiiee  CCrrããccaann,,  IIaaººiiAArrccaaddiiee  CCrrããccaann,,  IIaaººii
AAnnddrreeii  CCssiibbii,,  CClluujj--NNaappooccaaAAnnddrreeii  CCssiibbii,,  CClluujj--NNaappooccaa
VVllaadd  DDaassccããlluu,,  BBaaccããuuVVllaadd  DDaassccããlluu,,  BBaaccããuu
AAnnddrreeii  DDaavviidd,,  RRââmmnniiccuu  VVââllcceeaaAAnnddrreeii  DDaavviidd,,  RRââmmnniiccuu  VVââllcceeaa
LLaauurreenntt  DDeemmoonneett,,  FFrraannþþaaLLaauurreenntt  DDeemmoonneett,,  FFrraannþþaa
GGeeoorrggee  DDrruummeeaa,,  BBuuccuurreeººttiiGGeeoorrggee  DDrruummeeaa,,  BBuuccuurreeººttii
OOccttaavviiaann--DDaanniieell  DDuummiittrraann,,  BBuuccuurreeººttiiOOccttaavviiaann--DDaanniieell  DDuummiittrraann,,  BBuuccuurreeººttii
BBooggddaann  DDuummiittrruu,,  PPllooiieeººttiiBBooggddaann  DDuummiittrruu,,  PPllooiieeººttii
AAuurreell--MMiihhaaii  FFuullggeerr,,  CCoonnssttaannþþaaAAuurreell--MMiihhaaii  FFuullggeerr,,  CCoonnssttaannþþaa
DDaann  GGhhiinneeaa,,  BBuuccuurreeººttiiDDaann  GGhhiinneeaa,,  BBuuccuurreeººttii
AAnnddrreeii  GGiiuurrggiiuu,,  BBuuccuurreeººttiiAAnnddrreeii  GGiiuurrggiiuu,,  BBuuccuurreeººttii
MMiihhaaii  GGoojjooll,,  CClluujj--NNaappooccaaMMiihhaaii  GGoojjooll,,  CClluujj--NNaappooccaa
VViinncceenntt  GGrrooeennhhuuiiss,,  OOllaannddaaVViinncceenntt  GGrrooeennhhuuiiss,,  OOllaannddaa
CCllaauuddiiuu  GGrruuiiaa,,  BBuuccuurreeººttiiCCllaauuddiiuu  GGrruuiiaa,,  BBuuccuurreeººttii

MMiihhaaii  HHããrrããnngguuºº,,  CClluujj--NNaappooccaaMMiihhaaii  HHããrrããnngguuºº,,  CClluujj--NNaappooccaa
AAnnddrreeii  HHuuþþuu,,  BBaaccããuuAAnnddrreeii  HHuuþþuu,,  BBaaccããuu
AAlleexxaannddrruu  IIvvaann,,  BBuuccuurreeººttiiAAlleexxaannddrruu  IIvvaann,,  BBuuccuurreeººttii
SSiillvviiuu  JJuulleeaann,,  AArraaddSSiillvviiuu  JJuulleeaann,,  AArraadd
AArrttuurr  KKuucczzaappsskkii,,  OOrraaddeeaaAArrttuurr  KKuucczzaappsskkii,,  OOrraaddeeaa
LLiivviiuu  LLaalleessccuu,,  CCrraaiioovvaaLLiivviiuu  LLaalleessccuu,,  CCrraaiioovvaa
CCooddrruuþþ--LLuucciiaann  LLaazzããrr,,  CCââmmppeenniiCCooddrruuþþ--LLuucciiaann  LLaazzããrr,,  CCââmmppeennii
FFlloorriinn  LLeeuu,,  MMeeddiiaaººFFlloorriinn  LLeeuu,,  MMeeddiiaaºº
BBooggddaann  LLuuccaacciiuu,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinnBBooggddaann  LLuuccaacciiuu,,  DDrroobbeettaa  TTuurrnnuu  SSeevveerriinn
MMaaxxiimmiilliiaann  MMaacchheeddoonn  BBuuccuurreeººttiiMMaaxxiimmiilliiaann  MMaacchheeddoonn  BBuuccuurreeººttii
MMiihhaaiill--CCoossmmiinn  PPiiþþ--RRaaddaa,,  MMiihhaaiill--CCoossmmiinn  PPiiþþ--RRaaddaa,,  

DDrroobbeettaa  TTuurrnnuu  SSeevveerriinnDDrroobbeettaa  TTuurrnnuu  SSeevveerriinn
AAlleexxaannddrruu  MMoossooii,,  BBaaccããuuAAlleexxaannddrruu  MMoossooii,,  BBaaccããuu
CCoossmmiinn--SSiillvveessttrruu  NNeeggrruusseerrii,,  BBiissttrriiþþaaCCoossmmiinn--SSiillvveessttrruu  NNeeggrruusseerrii,,  BBiissttrriiþþaa
BBooggddaann  NNiiccoollaaee,,  SSiibbiiuuBBooggddaann  NNiiccoollaaee,,  SSiibbiiuu
SSoorriinn  OOtteessccuu,,  BBrraaººoovvSSoorriinn  OOtteessccuu,,  BBrraaººoovv
MMiihhaaii--VVllaadd  PPaannttiiºº,,  CClluujj--NNaappooccaaMMiihhaaii--VVllaadd  PPaannttiiºº,,  CClluujj--NNaappooccaa
TTiibbeerriiuuss  PPâârrccããllaabbuu,,  BBuuccuurreeººttiiTTiibbeerriiuuss  PPâârrccããllaabbuu,,  BBuuccuurreeººttii
GGaabbrriieell  PPâârrvvaann,,  RRââmmnniiccuu  SSããrraattGGaabbrriieell  PPâârrvvaann,,  RRââmmnniiccuu  SSããrraatt
FFllaavviiuu  PPaaººccaa,,  BBiissttrriiþþaaFFllaavviiuu  PPaaººccaa,,  BBiissttrriiþþaa
CCssaabbaa  PPããttccaaºº,,  OOrraaddeeaaCCssaabbaa  PPããttccaaºº,,  OOrraaddeeaa
MMiihhaaii  PPããttrraaººccuu,,  CCrraaiioovvaaMMiihhaaii  PPããttrraaººccuu,,  CCrraaiioovvaa
LLiivviiuu  PPããuunneessccuu,,  CCoonnssttaannþþaaLLiivviiuu  PPããuunneessccuu,,  CCoonnssttaannþþaa
AArrppaadd  PPeerriinnii,,  SSffâânnttuu  GGhheeoorrgghheeAArrppaadd  PPeerriinnii,,  SSffâânnttuu  GGhheeoorrgghhee
BBooggddaann--MMiilloovvaann  PPiillooggaa,,  TTiimmiiººooaarraaBBooggddaann--MMiilloovvaann  PPiillooggaa,,  TTiimmiiººooaarraa
VVaalleennttiinn  PPoopp,,  CCaarreeiiVVaalleennttiinn  PPoopp,,  CCaarreeii
MMiihhaaiill  PPooppaa,,  BBuuccuurreeººttiiMMiihhaaiill  PPooppaa,,  BBuuccuurreeººttii
DDaann  PPooppoovviiccii,,  AArraaddDDaann  PPooppoovviiccii,,  AArraadd
CCoossmmiinn  RRããiiaannuu,,  CCoonnssttaannþþaaCCoossmmiinn  RRããiiaannuu,,  CCoonnssttaannþþaa
DDaann--OOccttaavviiaann  SSaavvuu,,  BBuuccuurreeººttiiDDaann--OOccttaavviiaann  SSaavvuu,,  BBuuccuurreeººttii
LLuucciiaann--RRaauull  SSiilliissttrruu,,  VVaasslluuiiLLuucciiaann--RRaauull  SSiilliissttrruu,,  VVaasslluuii
JJoohhaannnneess  SSlloottttaa,,  GGeerrmmaanniiaaJJoohhaannnneess  SSlloottttaa,,  GGeerrmmaanniiaa
BBooggddaann  SSttaann,,  CCââmmppiinnaaBBooggddaann  SSttaann,,  CCââmmppiinnaa
LLuucciiaann--DDaanniieell  SSttaanncciiuu,,  BBrrããiillaaLLuucciiaann--DDaanniieell  SSttaanncciiuu,,  BBrrããiillaa
SSoorriinn  SSttooiiaannaa,,  CCrraaiioovvaaSSoorriinn  SSttooiiaannaa,,  CCrraaiioovvaa
MMiihhaaii  SSttooiicceessccuu,,  BBoollddeeººttii--SSccããeenniiMMiihhaaii  SSttooiicceessccuu,,  BBoollddeeººttii--SSccããeennii
MMiihhaaii  SSttrrooee,,  BBuuccuurreeººttiiMMiihhaaii  SSttrrooee,,  BBuuccuurreeººttii
RRaadduu  ªªtteeffaann,,  BBrraaººoovvRRaadduu  ªªtteeffaann,,  BBrraaººoovv
KKrriissttoo  TTaammmmeeoojjaa,,  EEssttoonniiaaKKrriissttoo  TTaammmmeeoojjaa,,  EEssttoonniiaa
CCrriissttiiaann  TTootthh,,  LLuuggoojjCCrriissttiiaann  TTootthh,,  LLuuggoojj
SSiillvviiuu--GGaabbrriieell  UUddrreeaa,,  TTâârrgguu  JJiiuuSSiillvviiuu--GGaabbrriieell  UUddrreeaa,,  TTâârrgguu  JJiiuu
VVllaadd  VVââllcceeaannuu,,  AArraaddVVllaadd  VVââllcceeaannuu,,  AArraadd
RRaadduu  VVããttaavvuu,,  SSuucceeaavvaaRRaadduu  VVããttaavvuu,,  SSuucceeaavvaa
VViiccttoorr  VVeerrnneessccuu,,  CCoonnssttaannþþaaVViiccttoorr  VVeerrnneessccuu,,  CCoonnssttaannþþaa
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Runda 5, problema 2

Coeficient
Aceastã problemã a fost rezolvatã corect de cãtre 23 dintre
cei care au participat la a cincia rundã a Concursului de
Programare Agora. Transpusã în termeni de teoria grafu-
rilor problema cerea determinarea drumului minim între
douã vârfuri ale unui graf, dar costul unui drum nu era dat
de suma costurilor muchiilor componente, ci de produsul
lor. 

Totuºi, ea poate fi foarte uºor transformatã în proble-
ma clasicã a drumului minim dacã transformãm operaþia
de înmulþire în operaþie de adunare. Acest lucru poate fi
realizat foarte uºor dacã logaritmãm costurile muchiilor ºi
determinãm logaritmul costului drumului minim, dupã
care calculãm foarte simplu ºi costul real al acestui drum.

Datoritã limitei specificate de 1000 de noduri, era su-
ficient sã implementãm versiunea algoritmului lui Dijkstra
cu complexitatea O(n2).

O variantã de implementare este urmãtoarea:

AAAAuuuu    rrrreeeezzzzoooollllvvvvaaaatttt     ccccoooorrrreeeecccctttt ::::

CCCCssssaaaabbbbaaaa    AAAAnnnnddddrrrraaaassss ,,,,     OOOOrrrraaaaddddeeeeaaaa

MMMMuuuugggguuuurrrreeee llll     IIIIoooonnnnuuuuþþþþ     AAAAnnnnddddrrrreeee iiii ccccaaaa,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii

CCCCiiiipppprrrr iiii aaaannnn    BBBBaaaa iiii ccccuuuu,,,,     DDDDrrrr ....     TTTTrrrr ....     SSSSeeeevvvveeeerrrr iiii nnnn

AAAAddddrrrr iiii aaaannnn    BBBBaaaa llllaaaasssskkkkoooo,,,,     ZZZZaaaa llllããããuuuu

VVVVeeeennnncccceeee llll     BBBBoooorrrr ssss ,,,,     OOOOrrrraaaaddddeeeeaaaa

AAAAddddrrrr iiii aaaannnn    CCCCâââârrrr ccccuuuu,,,,     BBBB iiii ssss tttt rrrr iiii þþþþaaaa

AAAArrrrccccaaaadddd iiii eeee     CCCCrrrrããããccccaaaannnn,,,,     IIIIaaaaºººº iiii

GGGGeeeeoooorrrrggggeeee     DDDDrrrruuuummmmeeeeaaaa,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii

DDDDaaaannnn iiii eeee llll     DDDDuuuummmmiiii tttt rrrraaaannnn,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii

BBBBooooggggddddaaaannnn    DDDDuuuummmmiiii tttt rrrruuuu,,,,     PPPP lllloooo iiii eeeeºººº tttt iiii

DDDDaaaannnn    GGGGhhhh iiii nnnneeeeaaaa,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii

AAAArrrr tttt uuuurrrr     KKKKuuuucccczzzzaaaappppsssskkkk iiii ,,,,     OOOOrrrraaaaddddeeeeaaaa

LLLL iiii vvvv iiii uuuu    LLLLaaaa llll eeeessssccccuuuu,,,,     CCCCrrrraaaa iiiioooovvvvaaaa

AAAAllll eeeexxxxaaaannnnddddrrrruuuu    MMMMoooossssoooo iiii ,,,,     BBBBaaaaccccããããuuuu

SSSS iiii llll vvvveeeessss tttt rrrruuuu    NNNNeeeeggggrrrruuuusssseeeerrrr iiii ,,,,     BBBB iiii ssss tttt rrrr iiii þþþþaaaa

MMMMiiiihhhhaaaa iiii ----VVVV llllaaaadddd    PPPPaaaannnn tttt iiii ºººº ,,,,     CCCCllll uuuu jjjj ----NNNNaaaappppooooccccaaaa

TTTT iiiibbbbeeeerrrr iiii uuuussss     PPPPâââârrrr ccccãããã llllaaaabbbbuuuu,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii

MMMMiiiihhhhaaaa iiii     PPPPããããtttt rrrraaaaººººccccuuuu,,,,     CCCCrrrraaaa iiiioooovvvvaaaa

LLLL iiii vvvv iiii uuuu    PPPPããããuuuunnnneeeessssccccuuuu,,,,     CCCCoooonnnnssss ttttaaaannnn þþþþaaaa

SSSSoooorrrr iiii nnnn    SSSS ttttoooo iiiiaaaannnnaaaa,,,,     CCCCrrrraaaa iiiioooovvvvaaaa

MMMMiiiihhhhaaaa iiii     SSSS tttt rrrrooooeeee ,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii

RRRRaaaadddduuuu    ªªªª tttt eeee ffffaaaannnn,,,,     BBBBrrrraaaaººººoooovvvv

VVVV llllaaaadddd    VVVVââââ llll cccceeeeaaaannnnuuuu,,,,     AAAArrrraaaadddd

LLiissttiinngg  CCOOEEFF..CCPPPP
#include <stdio.h>

#include <math.h>

#include <alloc.h>

int n;

int len[1000];

int t[1000];

int sol[5000],

int far *links[1000];

int far *c[1000];

double far *clog[1000];

double d[1000];

void ReadData(void){
int i,j,m,x,y,cost;

double cost_log;

FILE *f=fopen("COEF.IN","rt");

fscanf(f,"%d%d",&n,&m);

for (i=0;i<n;len[i++]=0);

for (i=0;i<m;i++){

fscanf(f,"%d%d%*d",&x,&y);

len[--x]++; 

len[--y]++;

}

fclose(f);
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for (i=0;i<n;i++){

links[i]=(int far*) 
farmalloc(len[i]*sizeof(int));

c[i]=(int far*) 
farmalloc(len[i]*sizeof(int));

clog[i]=(double far*) 
farmalloc(len[i]*sizeof(double));

t[i]=0;

}

f=fopen("COEF.IN","rt");

fscanf(f,"%*d%*d");

for (i=0;i<m;i++){

fscanf(f,"%d%d%d",&x,&y,&cost);

j=t[--x]; 

links[x][j]=--y; 

c[x][j]=cost;

clog[x][j]=log(cost);

t[x]++;

j=t[y]; 

links[y][j]=x; 

c[y][j]=cost; 

clog[y][j]=log(cost);

t[y]++;

}

fclose(f);

}

void Multiply(unsigned long a){

unsigned long k;

int i;

k=0;

for (i=1;i<=sol[0];i++){

k+=a*sol[i];

sol[i]=k%100;

k/=100;

}

while (k){

sol[++sol[0]]=k%100;

k/=100;

}

}

void FindShortestPath(void){
int i,j,imin,k;

double min;

char s[1000];

for (i=0;i<n;i++){

d[i]=1.0/0.0;

s[i]=0;

t[i]=-1;

}

for (i=0;i<len[0];i++){

d[links[0][i]]=clog[0][i];

t[links[0][i]]=0;

}

k=0;

d[0]=0;

s[0]=1;

t[0]=-1;

while (1){

k++;

imin=-1;

min=1000000.0f;

for (i=0;i<n;i++)

if (!s[i] && d[i]<min){

min=d[i];

imin=i;

}

if (imin==-1)

break;
s[imin]=1;

for (i=0;i<len[imin];i++){

j=links[imin][i];

if (!s[j] && 

d[imin]+clog[imin][i]<d[j]){

d[j]=d[imin]+clog[imin][i];

t[j]=imin;

}

}

}

}

void WriteSolution(){

int i,j;

FILE *f=fopen("COEF.OUT","wt");

sol[0]=sol[1]=1;

for (i=n-1;i;i=t[i]){

for (j=0;j<len[i];j++)

if (links[i][j]==t[i]){

Multiply(c[i][j]);

break;
}

}

fprintf(f,"%d",sol[sol[0]]);

for (i=sol[0]-1;i;i--)

fprintf(f,"%02d",sol[i]);

fprintf(f,"\n");

fclose(f);

}

void main(void){
ReadData();

FindShortestPath();

WriteSolution();

}

Notã
Aceastã implementare îi aparþine lui George Drumea din
Bucureºti, concurentul clasat pe primul loc înaintea ultimei
etape a Concursului de Programare Agora organizat de
Gazeta de Informaticã.
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Runda 5, problema 3

Matrice
Aceastã problemã a fost rezolvatã corect de 59 dintre cei
care au participat la a cincia rundã a Concursului de Pro-
gramare Agora. Problema a fost preluatã din cartea Proiec-
tarea ºi implementarea algoritmilor, scrisã de Mihai Oltean.

Este evident cã efectuarea a douã operaþii asupra ace-
leiaºi linii sau a aceleiaºi coloane nu are nici un efect.

O valoare -1 poate pãrea pe poziþia (i, j) dacã s- efec-
tuat o operaþie asupra liniei i ºi nu s-a efectuat o operaþie
asupra linie j sau invers.

Dacã notãm cu x numãrul operaþiilor efectuate asupra
liniilor ºi cu y al celor efectuate asupra coloanelor, atunci
numãrul total de valori -1 va fi x · (m - y) + y · (n - x).
Aceastã valoare trebuie sã fie k, deci va trebui sã rezolvãm
ecuaþia x · (m - y) + y · (n - x) = k.

Vom rezolva ecuaþia considerând toate perechiile (x, y)
posibile. În cazul în care aceasta are soluþie, putem alege
oricare x linii ºi oricare y coloane.

Algoritmul descris poate fi implementat astfel:

LLiissttiinngg  MMAATTRRIIXX..CCPPPP
#include <stdio.h>

void main(void){
long x,y,m,n,k;

FILE *f=fopen("MATRIX.IN","rt");

fscanf(f,"%ld%ld%ld",&m,&n,&k);

fclose(f);

f=fopen("matrix.out","wt");

for (x=0;x<=m;x++)

for (y=0;y<=n;y++)

if (x*(n-y)+y*(m-x)==k){

while (x) fprintf(f,"L%d\n",x--);

while (y) fprintf(f,"C%d\n",y--);

fclose(f); return;
}

fprintf(f,"0\n");

fclose(f);

}

CCCCrrrr iiii ssss tttt iiiiaaaannnn    AAAAllll eeeexxxxaaaannnnddddrrrreeeessssccccuuuu,,,,     BBBBoooottttooooººººaaaannnn iiii
CCCCssssaaaabbbbaaaa    AAAAnnnnddddrrrraaaassss ,,,,     OOOOrrrraaaaddddeeeeaaaa
MMMMaaaarrrr iiii uuuussss     AAAAnnnnddddrrrreeee iiii ,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
MMMMuuuugggguuuurrrreeee llll     AAAAnnnnddddrrrreeee iiii ccccaaaa,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
EEEE llll vvvv iiii ssss     AAAAssssaaaaffff tttt eeee iiii ,,,,     VVVVaaaassss llll uuuu iiii
VVVV iiii cccc tttt oooorrrr     AAAAssssaaaavvvveeee iiii ,,,,     DDDDrrrr ....     TTTTrrrr ....     SSSSeeeevvvveeeerrrr iiii nnnn
CCCCoooonnnnssss tttt aaaannnn tttt iiii nnnn     AAAAssssooooffff iiii eeee iiii ,,,,     

TTTTâââârrrrgggguuuu     NNNNeeeeaaaammmmþþþþ
CCCCiiiipppprrrr iiii aaaannnn    BBBBaaaa iiii ccccuuuu ,,,,     DDDDrrrr ....     TTTTrrrr ....     SSSSeeeevvvveeeerrrr iiii nnnn
AAAAddddrrrr iiii aaaannnn    BBBBaaaa llll aaaasssskkkkoooo,,,,     ZZZZaaaa llll ããããuuuu
LLLL iiii vvvv iiii aaaa    BBBBaaaannnnaaaa,,,,     DDDDrrrr ....     TTTTrrrr ....     SSSSeeeevvvveeeerrrr iiii nnnn
AAAAnnnnddddrrrreeee iiii     BBBBeeeennnneeeeaaaa,,,,     FFFFooooccccººººaaaannnn iiii
VVVVaaaa llll eeeennnn tttt iiii nnnn     BBBB iiii ssssaaaa,,,,     LLLLuuuuggggoooo jjjj
DDDDeeeennnn iiii ssss     BBBBooooggggddddããããnnnnaaaaºººº ,,,,     IIII aaaaºººº iiii
CCCCrrrr iiii ssss tttt iiii aaaannnn    BBBBoooo jjjj iiii nnnnoooovvvv iiii cccc iiii ,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
DDDDaaaannnn iiii eeee llll     BBBBoooo llll oooohhhhaaaannnn,,,,     IIII aaaaºººº iiii
CCCCiiii pppprrrr iiii aaaannnn    CCCCaaaannnnãããã,,,,     VVVVaaaassss llll uuuu iiii
AAAAddddrrrr iiii aaaannnn    CCCCâââârrrr ccccuuuu ,,,,     BBBB iiii ssss tttt rrrr iiii þþþþ aaaa
BBBBooooggggddddaaaannnn    CCCChhhh iiii rrrr iiii llll ãããã ,,,,     BBBBoooo ttttooooººººaaaannnn iiii
HHHHoooorrrr iiii aaaa     CCCCiiii uuuurrrrddddaaaarrrr ,,,,     TTTT iiiimmmmiiii ººººooooaaaarrrraaaa
AAAAllll eeeexxxxaaaannnnddddrrrraaaa    CCCCoooonnnnssss tttt aaaannnn tttt iiii nnnn ,,,,     PPPP llll oooo iiii eeeeºººº tttt iiii

AAAAnnnnddddrrrreeee iiii     CCCCssss iiii bbbb iiii ,,,,     CCCCllll uuuu jjjj ----NNNNaaaappppooooccccaaaa
GGGGeeeeoooorrrrggggeeee     DDDDrrrruuuummmmeeeeaaaa,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
DDDDaaaannnn iiii eeee llll     DDDDuuuummmmiiii tttt rrrraaaannnn,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
BBBBooooggggddddaaaannnn    DDDDuuuummmmiiii tttt rrrruuuu ,,,,     PPPP llll oooo iiii eeeeºººº tttt iiii
DDDDaaaannnn    GGGGhhhh iiii nnnneeeeaaaa,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
AAAAnnnnddddrrrreeee iiii     GGGGiiii uuuurrrrgggg iiii uuuu ,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
VVVV iiii nnnncccceeeennnn tttt     GGGGrrrrooooeeeennnnhhhhuuuu iiii ssss ,,,,     OOOOllllaaaannnnddddaaaa
MMMMiiii hhhhaaaa iiii     HHHHããããrrrrããããnnnngggguuuuºººº ,,,,     CCCCllll uuuu jjjj ----NNNNaaaappppooooccccaaaa
AAAAllll eeeexxxxaaaannnnddddrrrruuuu     IIII vvvvaaaannnn,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
AAAArrrr tttt uuuurrrr     KKKKuuuucccczzzzaaaappppsssskkkk iiii ,,,,     OOOOrrrraaaaddddeeeeaaaa
LLLL iiii vvvv iiii uuuu     LLLLaaaa llll eeeessssccccuuuu ,,,,     CCCCrrrraaaa iiii oooovvvvaaaa
LLLLuuuucccc iiii aaaannnn    LLLLaaaazzzzããããrrrr ,,,,     CCCCââââmmmmppppeeeennnn iiii
BBBBooooggggddddaaaannnn    LLLLuuuuccccaaaacccc iiiiuuuu,,,,     DDDDrrrr ....     TTTTrrrr ....     SSSSeeeevvvveeeerrrr iiiinnnn
MMMMaaaaxxxx iiiimmmmiiii llll iiii aaaannnn    MMMMaaaacccchhhheeeeddddoooonnnn,,,,     

BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
MMMMiiii hhhhaaaa iiii llll ----CCCCoooossssmmmmiiii nnnn     PPPP iiii þþþþ ----RRRRaaaaddddaaaa,,,,     

DDDDrrrr ....     TTTTrrrr ....     SSSSeeeevvvveeeerrrr iiii nnnn
AAAAllll eeeexxxxaaaannnnddddrrrruuuu     MMMMoooossssoooo iiii ,,,,     BBBBaaaaccccããããuuuu
SSSS iiii llll vvvveeeessss tttt rrrruuuu     NNNNeeeeggggrrrruuuusssseeeerrrr iiii ,,,,     BBBB iiii ssss tttt rrrr iiii þþþþ aaaa
SSSSoooorrrr iiii nnnn     OOOOtttt eeeessssccccuuuu ,,,,     BBBBrrrraaaaººººoooovvvv
MMMMiiii hhhhaaaa iiii     PPPPaaaannnn tttt iiii ºººº ,,,,     CCCCllll uuuu jjjj ----NNNNaaaappppooooccccaaaa

TTTT iiii bbbbeeeerrrr iiii uuuussss     PPPPâââârrrr ccccãããã llll aaaabbbbuuuu,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
GGGGaaaabbbbrrrr iiii eeee llll     PPPPâââârrrr vvvvaaaannnn,,,,     RRRRââââmmmmnnnn iiii ccccuuuu     SSSSããããrrrraaaa tttt
FFFF llll aaaavvvv iiii uuuu     PPPPaaaaººººccccaaaa,,,,     BBBB iiii ssss tttt rrrr iiii þþþþ aaaa
MMMMiiii hhhhaaaa iiii     PPPPãããã tttt rrrraaaaººººccccuuuu ,,,,     CCCCrrrraaaa iiii oooovvvvaaaa
LLLL iiii vvvv iiii uuuu     PPPPããããuuuunnnneeeessssccccuuuu ,,,,     CCCCoooonnnnssss tttt aaaannnn þþþþaaaa
AAAArrrrppppaaaadddd    PPPPeeeerrrr iiii nnnn iiii ,,,,     SSSS ffffâââânnnn tttt uuuu     GGGGhhhheeeeoooorrrrgggghhhheeee
BBBBooooggggddddaaaannnn    PPPP iiii llll ooooggggaaaa,,,,     TTTT iiiimmmmiiii ººººooooaaaarrrraaaa
VVVVaaaa llll eeeennnn tttt iiii nnnn     PPPPoooopppp,,,,     CCCCaaaarrrreeee iiii
MMMMoooohhhhaaaammmmmmmmaaaadddd    AAAAllll iiii     SSSSaaaaffffaaaarrrr iiii     

GGGGhhhhaaaahhhhssssaaaarrrreeeehhhh,,,,     IIII rrrraaaannnn
LLLLuuuucccc iiii aaaannnn----RRRRaaaauuuu llll     SSSS iiii llll iiii ssss tttt rrrruuuu ,,,,     VVVVaaaassss llll uuuu iiii
SSSSoooorrrr iiii nnnn     SSSS ttttoooo iiii aaaannnnaaaa,,,,     CCCCrrrraaaa iiii oooovvvvaaaa
MMMMiiiihhhhaaaaiiii     SSSS ttttooooiiii cccceeeessssccccuuuu,,,,     BBBBoooollllddddeeeeºººº tttt iiii ----SSSSccccããããeeeennnniiii
MMMMiiii hhhhaaaa iiii     SSSS tttt rrrrooooeeee ,,,,     BBBBuuuuccccuuuurrrreeeeºººº tttt iiii
RRRRaaaadddduuuu    ªªªª tttt eeee ffffaaaannnn,,,,     BBBBrrrraaaaººººoooovvvv
KKKKrrrr iiii ssss tttt oooo     TTTTaaaammmmmmmmeeeeoooo jjjj aaaa ,,,,     EEEEssss tttt oooonnnn iiii aaaa
CCCCrrrr iiii ssss tttt iiii aaaannnn    TTTToooo tttt hhhh ,,,,     LLLLuuuuggggoooo jjjj
VVVV llll aaaadddd    VVVVââââ llll cccceeeeaaaannnnuuuu ,,,,     AAAArrrraaaadddd
RRRRaaaadddduuuu    VVVVãããã ttttaaaavvvvuuuu ,,,,     SSSSuuuucccceeeeaaaavvvvaaaa
VVVV iiii cccc tttt oooorrrr     VVVVeeeerrrrnnnneeeessssccccuuuu ,,,,     CCCCoooonnnnssss tttt aaaannnn þþþþaaaa
VVVV iiii oooo llll eeee ttttaaaa    VVVVoooo iiii nnnneeeessssccccuuuu ,,,,     TTTTâââârrrrgggguuuu    JJJJ iiii uuuu

AAAAuuuu    rrrreeeezzzzoooollllvvvvaaaatttt     ccccoooorrrreeeecccctttt::::


