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Bl ULA DA DISCIPLINA

@ http://www.inf.ufrgs.br/~comba/inf1056-2009-1.htm

® moodle: inf01056

BEFRQUE FAZER ESSA DISCIPLINA 7?2

e RAZOES DO ALUNO:

® CONHECER PROFUNDAMENTE AS TECNICAS DE PROJETO
DE ALGORITMOS E SEUS RESPECTIVOS ALGORITMOS

® EXPERIENCIA PRATICA DE IMPLEMENTAR ESTES
ALGORITMOS

® MELHORAR SUA ESTRATEGIA PARA RESOLUC}RO DE
PROBLEMAS E ESTIMULAR CRIATIVIDADE

@ EVENTUAL PARTIC]PA?RO EM MARATONAS CONTA NO
CURRICULUM, E PODE ABRIR PORTAS PARA MELHORES
EMPREGOS, E/OU POS](}(SES ACADEMICAS (MESTRADO OU
DOUTORADO)



PORQUE ENSINAR ESTA DISCIPLINA ?

e RAZOES DO PROFESSOR:

® ESTABELECER A UFRGS COMO CENTRO DE
REFERENCIA NO ENSINO DE COMPUTAGAO

® FORMAR ALUNOS DE ALTA QUALIDADE COM FORTE
FORMA(}AO DE ALGORITMOS E PROGRAMA?AO

®@ MERCADO DE TRABALHO
@ MESTRADO E OU DOUTORADO

@ ESTE PROCESSO DE TREINAMENTO E EXTREMAMENTE
GRATIFICANTE

MOTIVAGCAO ADICIONAL

e MARATONA:
e 9 PROBLEMAS
e 5 HORAS PARA RESOLVER (C, C++, JAVA)
e TIMES DE 3 PESSOAS
1 COMPUTADOR
SEM ACESSO A INTERNET E OUTRAS MIDIAS
ACESSO A NOTAS PESSOAIS E LIVROS
IMPRESSORA DISPONIVEL




MARATONA DE PROG RAMAQAO

e COMO FORMAR TIMES ?
@ INTEGRANTES TEM QUE SABER TRABALHAR EM GRUPO
@ 3 PESSOAS TRABALHAM MELHOR QUE 1

® TODOS DEVEM CONHECER TODAS AS TECNICAS
ALGORITMICAS E SABER RESOLVER PROBLEMAS NELAS

® PELO MENOS |1 ESPECIALISTA NO GRUPO EM CADA
TECNICA ALGORITMICA

B LINKS: HTTP:/MARATONA.IME.USP.BR/PREPARACAOO8.HTML
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RESULTADOS 2005

Username User Site User

Solved

Problem Details

Total Time

TEAMI 1 1 ITA - IN THE CASE, IT IS

A:LARANJA(2/33) C:BRANCO(1/11)
D:VERDEESCURO(2/215)
E:AMARELO(1/143)
F:AZUL(1/45)
G:VERDECLARO(1/51)
H:MARROM(1/93)

631

TEAM17 1 PUC-RIO LINK-EDISAMBA

A:LARANJA(3/104) C:BRANCO(1/10)
D:VERDEESCURO(1/167)
E:AMARELO(1/266)
F:AZUL(3/42)
G:VERDECLARO(2/94)
H:MARROM(1/154)

937

TEAM6 1 IME-USP A

A:LARANJA(2/47) C:BRANCO(1/19)
D:VERDEESCURO(2/121)
E:AMARELO(1/-) F:AZUL(1/37)
G:VERDECLARO(1/181)
H:MARROM(2/260)

725

TEAM23 1 UFRN HDD1

A:LARANJA(2/60) C:BRANCO(1/9)
D:VERDEESCURO(6/176)
E:AMARELO(3/-) F:AZUL(2/88)
G:VERDECLARO(2/162)
H:MARROM(1/212)

867

TEAM25 1 DCC UFRJ FROST BYTE

A:LARANJA(1/57) C:BRANCO(1/10)
F:AZUL(3/131)
G:VERDECLARO(1/111)
I:AZULMARINHO(1/216)

565

TEAM16 1 UNB =oD

A:LARANJA(4/97) C:BRANCO(1/16)
D:VERDEESCURO(3/-)
F:AZUL(2/38)
G:VERDECLARO(2/156)
H:MARROM(1/225)

632




MARATONA 2006

=

RESULTADOS 2006

-
L c——

B, a0

-

# [Username Site User Solved ::::1 Problem Details
’A(I/B) '3(4/122) '0(1/289) ’D(l/SO)
1 [team34 (1 [PUC-Rio: Link-EdiSamba |9 1333 (02 2223y raszs) Qozrony Laaszen
'1(3/201)
USP: A volta d a o 27 Puuse Pesrem
2 teamis 1 foxén volta dos que ndo |, 1105 ( ) 0 (1 ) (5 z )
YF(1/15) G(1/173)  ¥H(5/278) 1(2/159)
3 [lteam20 2 [1TA - 0 que & Overflow? |6 847 'Ml/“’ ’9‘1/55) E(8/21S)ENSS E(1723)
G(1/212) 1(1/118)
(] B4/-) @ o]
4 |teaml8 1 DCC UFRJ De Marios World |5 895 A(2/14) ’ D(1/101) E(9/294)
Y (1/26) 1(1/280)
(] B(4/-) c(1/-) [ E(2/-)
~ . A(1/10) D(1/57)
5 [teame [[r  [[CERN HPD=1 0/ desafio 4 269 VF(1/32)
final '
1(2/150)
6 [team21 |1 [UFRGS Veni Vidi Duci 4 310 'A(l/lZ) '9(1/103) '2(3/125) ¥ F(1/30)
G (3/-)
] Instituto Militar de ' B(2/-) , - \
7 |[team39 |1 Engenharia: IME-RJ 4 397 A(3/31) H(3/-) D) E22)
Atldntico ’G(B/IQB)
0113 Poeinze EM7 Yeayzo
8 [teama0 [1 [bcc urrs NoP 4 s g (B, e/ 2) S
G(2/216)
] E(1/-)
9 lteam? ) University of Campinas: |, 445 ,A(I/lB) ’3(2/255) '0(2/105)
h IC-UNICAMP-paper Y F(1/32)
I(2/-)
010 2 5003 YF(1/29
10teamia |1 |PUc-Rio: ProgramaSamba  ||4 466 LS R (/) Aet)
G(5/254)
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MARATONA 2007

RESULTADOS 2007

User [Name [a B |c HD E F c | I 7 |[Total
ITA - < flow? 1
R D GeD O I 0 ,wuzssv I,zlq't o 8/288 ,u.lss % z/x:qu Qx/ns et
- 2 / -
team49|IME-USP Who wants to code forever? "wa , 20248 ,uzu ¥ w16 Q U“ Qs/m a/-|[7 (1088)
1 [[IME-Atlénti - 1
o= SEAnEacO | I,zln | Z/ % a/2a2| Qz/zzq ,J./l:t 'Qz/us P R
team25||Unicamp GAP l's/m v- %= 1Ny e Q 3,“ va S (960)
DCC-UFRJ NOP ) 1171
team33||DCC-UERJ NO | l,s/xss | % z/zsvaz/zoc 2/38'92/287 P ¢ !
team42||PUC Rio Cnuth, Dijkstra & Edmonds l'z/m %- Q U” Qw“ 4 (509)
team47||UFPR Triforce l,‘"“z - | 8/~ 1/ 07] Qz/uz (oo | - ‘ 4 (530)
team20|[UECE - Die aphthe schmerzen I'um 3/~ Qum s Omz’ 4 (574)
4|[Uni NP-R; -Ch - 4 (72
team34|[Unicamp osa-Choque | ll,s/ua | a leu’ um.Qz/zsa (720)
10|teamlO|[UFS Anuncie Aqui I'um 2/- Oum ’vza Qm“ 4 (722)
1l|{teaml4||[UECE - Camila, Tainara, Leonilia l, 3= Q Q 4 (813)
( | 1120 | /155 u:m |5 sr298
12||team36||IME-USP O fim dos pesquisadores I'V - 2/- %= Q " ’uz 2/- ‘ 3 (234)
L 1
13||team48|[UFRGS Veni Vidi Duci l,ﬂ - Q/ SN 72 ‘ 3 (274)
2 % 2/ 142 13
14/[team35||UFES NULL I'U“ Qz/m { e 2t - ‘ 3 (280)
15|team51|[DCC-UFRJ YEP ‘ l, 2/~ ‘ Q 2/- ‘ }3 (337)
2/ 151 1/141 1/25




MARATONA 2008

e Ta 2 N

MARATONA 2008




MARATONAjZOQB
; hi{ PP AT R

MARATONA 208




RESULTADOS 2008

# |User |Name a B Jc D |[E F e H I J K |[Total

1 |[teaml8 |Pratico, Cicero e Heitor 1";:1/53 H,‘th o= Qusx Quzs 'uzs ,a/us Qumo PG

2 [team3s ||rrif () - . 6 (460

san rrrorce *.7]./95 H"USO h Q/]JQE Ql./.ls ,'J./QG i er./z.l.l ( )

3 |[team07 |[faThreeSobas gyy': ’ Q Q ’ 2/~ Q 6 (513)
0 1/108 o 2/ar 0 168 0 114a 0 14z o 121r

4 [teaml5 |[NULL \/ H, Q Q ’ v- Q 6 (617)
o 1/136 Rl o 1/35 o Yz o 2/49 o 2/289

5 |team51 |[Posso ajudar? a/‘ H’ Q Q , Q 6 (704)
0 3/154 o 1/118 o LTS 0 118 5 129 o 27255

6 |teamd7 |[Time Limit Exceeded 1.,;:1““ ,5,221 - Qusq Qum 'uu Quzaa 6 (738)

7 |[team20 ||Guerreiros da Poli "v(fu H,V Qu QU ’/ 2/- Q/ 6 (757)
7 233 2 120 > 64 2 24 o 2/16 o 2f260

8 |team31 |r 5 () - 6 (795

eamn ampurecao "? 1788 H"Ulﬁ? & QZ/SB QUGS "1/43 QT/ZQQ & ( )

9 [team36 EOL - End of List \/ H’ Q 1© o o- ® 6 (844)
o 2/109 o 1/156 D o2/141 || % 129 o 1/a9 o 2fe2s0
— =

10|[team22 |[Merputagao v";/‘u.mv af- H'U" a/- \‘v)uzs Qu“ 'H“ 2/- a- 5 (266)

ll(lteamd42 ||Deixa eu Sonhar v"/‘uxzs ,z/gg /- Qun Quu ,3/25 - 2/~ 5 (363)

12(|teaml0 |[Veni Vidi Duci ’(f/ H,u Qu QU ,u - 2~ 5 (384)
o 2f1z0 139 66 2 11 2 28

COMO FAZER UM BOM PAPEL NA
MARATONA BRASILEIRA ?

e 10 PRIMEIROS LUGARES ASSEGURAM MEDALHA

® 7-10: MEDALHA DE BRONZE
® 4-6: MEDALHA DE PRATA
@ 1-3: MEDALHA DE OURO

* 1-2 LUGARES ASSEGURAM LUGAR NO MUNDIAL:
2008: FORAM 6 TIMES

@ MUNDIAL 2008 EM Toklo, JAPAO

e QUAL E O OBJETIVO ??
@ 2 TIMES NA FINAL NACIONAL
@ 2 TIMES ENTRE 0Ss 10

® OURO?




EXEMPLOS DE PROBLEMAS

@ HTTP://ICPCRES.ECS.BAYLOR.EDU/ONLINEJUDGE/

® 2487 PROBLEMAS DISPONIVEIS:
® CADASTRAR USUARIO:

@ SUBMETER SOLU(}E)ES EM C, C++, JAVA E PASCAL

ESTATISTICAS

Total ANSI C JAVA C++ PASCAL
1997 4035 3394 84.11% 0 0.00% 639 15.84% 2 0.05%
1998 42385 24705 58.29% 0 0.00% 13861 32.70% 3819 9.01%
1999 109240 44862 41.07% 0 0.00% 42247 38.67% 22131 20.26%
2000 199537 71908 36.04% 0 0.00% 95182 47.70% 32447 16.26%
2001 345380 124213  35.96% 3033 0.88% 187935 54.41% 30199 8.74%
2002 610327 227841 37.33% 13581 2.23% 305993 50.14% 62912 10.31%
2003 874934 282319 32.27% 37739 4.31% 481261 55.01% 73615 8.41%

2004 998079 279844 28.04% 41356 4.14% 607186 60.84% 69693  6.98%
2005 1050463 275072 26.19% 64898 6.18% 662540 63.07% 47953  4.56%
2006 999080 221527 22.17% 61753 6.18% 683963 68.46% 31837 3.19%
2007 914509 208201 22.77% 64820 7.09% 619656 67.76% 21832 2.39%
2008 730206 148029 20.27% 66993 9.17% 507447 69.49% 7737  1.06%
2009 106422 21917  20.59% 8394 7.89% 75153  70.62% 958 0.90%
Total 6984597 1933832 27.69% 362567 5.19% 4283063 61.32% 405135 5.80%



1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

Total

ESTATISTICAS

Total
40 4
423}
1092«
1995.
34531
6103!
8749.
9980:
10504 A 1,, APR 1998 APR 1999 4 APR 2 APR 2001 APR 2002 APR 2003 APR 2 \
999080 221527 22.17% 61753 6.18% 683963 68.46% 31837 3.19%
914509 208201 22.77% 64820 7.09% 619656 67.76% 21832 2.39%
730206 148029 20.27% 66993 9.17% 507447 69.49% 7737 1.06%
106422 21917 20.59% 8394 7.89% 75153 70.62% 958 0.90%

6984597 1933832 27.69% 362567 5.19% 4283063 61.32% 405135 5.80%

RESULTADOS DO JUuliz

# Accepted (AC) - Congratulations!
# Presentation Error (PE) - Check for spaces, left/right justification, line feeds, etc.

# Accepted (PE) - Your program has a minor presentation error, but the judge is letting you off with a warning. Stop
here and declare victory!

# Wrong Answer (WA) - Your program returned an incorrect answer to one or more secret test cases.

# Compile Error (CE) - The compiler could not figure out how to compile your program. The resulting compiler
messages will be returned to you. Warning messages are ignored by the judge.

# Runtime Error (RE) - Your program failed during execution due to a segmentation fault, floating point exception, or
similar problem. Its dying message will be sent back to you. Check for invalid pointer references or division by zero.

# Submission Error (SE) - You did not correctly specify one or more of the information fields, perhaps giving an
incorrect user ID or problem number.

# Time Limit Exceeded (TL) - Your program took too much time on at least one of the test cases, so you likely have
a problem with efficiency.

# Memory Limit Exceeded (ML) - Your program tried to use more memory than the judge's default settings.
# Output Limit Exceeded (OL) - Your program tried to print too much output, perhaps trapped in a infinite loop.

# Restricted Function (RF) - Your source program tried to use an illegal system function such as fork() or fopen().
Behave yourself.



C
STANDARD INPUT/OUTPUT

#include <stdio.h>
int main() {
long a, b, c;
while (scanf("%ld %1d", &a, &) !'= EOF) {
if (b > a) ¢ = b-a; else ¢ = a-b;
printf("%ld\n", c);
I

return 1;

}

C++
STANDARD INPUT/OUTPUT

#include <iostream>
using namespace std;
int main() {
long long a, b, c;
while (cin >> a >> b) {
if (b > a) ¢ = b-a; else ¢ = a-b;
cout << ¢ << endl;

}

return 1;



EXEMPLOS

S =41 159 26 =53 58 | 27 -98 (=23 8

® QUAL E A MAXIMA SOMA ENCONTRADA EM SUB-VETOR
CONTIGUO DESTE VETOR ?

® ASSUMIR SE TODOS NUMEROS FOREM NEGATIVOS
QUE A SOMA VALE O

EXEMPLOS

311|-41[159 |26 |-53|58 |97 |-93|-23| 84

T T

® QUAL E A MAXIMA SOMA ENCONTRADA EM SUB-VETOR
CONTIGUO DESTE VETOR ? 187




EXEMPLOS

31|-41|59 |26 |-53|58 (97 |-93(-23| 84

® QUAL E A MAXIMA SOMA ENCONTRADA EM SUB-VETOR
CONTIGUO DESTE VETOR ? 187

@ COMO PROGRAMAR A SOLU?RO @

ENTRADA E SAIDA

ENTRADA:

1
10
31 -41 59 26 -53 58 97 -93 -23 84

SAIDA:

26 187



SOLUCAO 1

31

41

59

26

=53

51(5]

217/

SIChE

WL

84

maxsofar = 0;
o (1=0; i<n; . 1++)
e Cy=n ) =N

}

SO UCAO 1

sum

for (k=1i; k<=j; k++) sum += x[k];
s sunEconiEainsSumE ok g ]
maxsofar = max(maxsofar, sum);

31

-4 1

59

26

-5,

58

SIbY

~12hE)

B

84

maxsofar

o (=0 i<n; i++)
or C=i i <n: e

}

sum

for (k=1; k<=j; k++) sum += x[k];
// sum contains sum of x[1i..7j]
maxsofar = max(maxsofar, sum);

O(N3)




SOL.UCAO 2

3

1-41|159]126 |-53|58 |97 |-93|-23| 84

maxsofar = 0;
e Ci=0; 1i<n; 1++)

sum = 0;
ZePEE el gt SRR
sum += x[J];
G Sumisisias maofe i a e
maxsofar = max(maxsofar, sum);

}

SOLUCAO 2

31

4l oSNl w2 S b |9 S Y B T i B g

84

maxsofar = 0;

el

(1=0; i<n; 1i++)
) )

sum = 0;
ForwGi=1g f<nsbjtr) i

}

sum += x[J];
AaSumidiisi s lineede i il
maxsofar = max(maxsofar, sum);

O(N?3)




SOLUCAO 3

31

41

59

26

=53

51(5]

217/

SIChE

WL

84

cummarr[-1] = @; // needs to be fixed !

e (1=0; i<n;i1++)
cumarr[i]

maxsofar = 0;

= cumarr[i-1] + x[i];

for (1=0; i<n; 1++)

o @RS sk DRk
= cumarr[j]-cumarr[i-1];
desuneisiasimigol o Sl
maxsofar = max(maxsofar, sum);

}

sum

@1 UCAO 3

31

-4 1

59

26

-5,

58

SIbY

~12hE)

B

84

cummarr[-1] = 0;
e Gi=0; i<n; i 1++)
cumarr[i]

maxsofar = 0;

= cumarr[i-1] + x[i];

fen (1=0; i<n; 1++)

for (j=0; j<n; j++) {
= cumarr[j]-cumarr[i-1];
des metitsaac i miga a1 1]
= max(maxsofar, sum);

sum

maxsofar

O(N?)




SOLUCAO 4

R =41 (59 26HS5BIFS 8 FOF =SS =28 Sl

Emmeas B

SOLUCAO 4

BER =1 =591 26 =253 158 "9 =93 | =28 i el

B B




SOLUCAO 4

B A1 592 6EE5BIES 8 FOEGE | = 25

84

k |

SOLUCAO 4

EEl =1 -5 9126 =53 1S58 "0 =83 =28

84

float maxsum(int 1, int u) {

o)

if (1 > u) return 0;
if (1 == u) return (max(0@, x[1]);
m= Cl+u)/2;
Imax = sum = 0,
er @ = mg is= g =) 4
sum += x[i];
Imax = max(lmax, sum);
] - : O(N LOGN)
rmax = sum = 0;
for (i = m+l; i<=u; i++) {
sum += x[i];
rmax = max(rmax, sum);

}

return max(lmax+rmax, maxsum(l,m), maxsum(m+1l,u));




SOL.UCAO 5

31(-41(59|26|-53|58(97 |-93|-23| 84
MAXSOFAR MAXENDINGHERE
maxsofar = 0; I
maxendinghere = 0;
for (i=0; i<n; i++) {
maxendinghere = max(maxendinghere + x[1i], 0);
maxsofar = max(maxsofar, maxendinghere);
ks
O(N)
ECIEUCAO D
311|-41(59 |26 |-53| 58|97 |-93(|-23| 84

MAXSOFAR

MAXENDINGHERE

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

maxendinghere = max(maxendinghere + x[i], 0);
maxsofar = max(maxsofar, maxendinghere);

O(N)







