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Nam 2005

Bang A
Bai 1. Phan doan Tén file chwong trinh: SEGPAR.PAS
Cho day sé nguyén ay, az, ..., d, va so nguyén duong k. Ta goi k-phan doan cua day ; s6 da cho 1a cdch

chia diy s da cho ra thanh k doan mdi doan 12 mot day con gom cac phan tir lién tiép ciia ddy. Chinh
xac hon, mdt k-phan doan dugc xdc dinh béi day chi s6

I<n <n,<..<ng=n.
Doan thriladiy con 4, -4, 15554, d=12,..,k .0 day quy uéc n, =0.
Yéu ciu: Hay xdc dinh s6 M nho nhat dé ton tai k-phan doan sao cho tong cdc phan tir trong mdi doan
deu khong vuot qua M.

Dir liéu: Vao tir file van ban SEGPAR.INP.
e Dong dau tién chira hai s6 nguyén n va k (1< k < n < 15000);
e Dong thtr i trong s6 n dong tiép theo chia s6 nguyén a; (lajl <30000), i=1,2, ..., n

Céc s6 canh nhau trén mot dong trong file dir li€u cach nhau it nhét mot dau céch.
Két qua: Ghi ra file SEGPAR.OUT mot s nguyén duy nht 12 gid tri M tim duoc.
Vi du:

SEGPAR. INP SEGPAR.OUT
9 4 5
1

P WENDNDWERE R
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Bai 2: Phao hoa Tén chwong trinh: FIREWK.PAS

N}lém chao mung cdc ngay 18 16n trong nam 2005 ngudi ta da ché tao mot loai dan phdo hoa mai, khi
ban, dan n6 thanh bong hoa 2n canh mau (1 <n <30). Nguyén vét liéu cho phép tao duoc m mau khéc
nhau, danh so tir 1 dénm (2 <m <32).

Pé dam béao tinh my thuat, viéc chuyén tiép mau gitta 2 cdnh hoa k& nhau phai tudn theo quy tic
chuyén mau cau vong sau day:

e Bén canh cdnh hoa mau i phai 1a canh hoa mau i-1 hodc i+1, voi 1 <i < m,

e Bén canh canh hoa mau 1 chi c6 thé 13 cdnh hoa mau 2,

e Bén canh canh hoa mau m chi c6 thé 1a canh hoa mau m-1.
Mot bong hoa khong nhat thiét phai c6 ddy du m mau. Mdi béng hoa tuong tmg véi mot vong tron 2n
s6 thé hién mau cua cdc canh hoa. Vi du, hinh 1 12 bong hoa 24 cdnh (n = 12) va hinh 2 13 vong tron sd

Hinh 2

Hinh 1

tu’orng mg voi né. Méi bong hoa dugc md ta bang ddy 2n sd nguyen ligt k& cac chi so mau cua cic
cénh hoa theo chiéu kim ddng hd. Vi dy, bong hoa & hinh 1 ¢6 thé dugc mé ta bang day sb

343212343212343212343432.
Day c6 thir ty tir dién nho nhat trong cdc day c¢6 thé ding dé mé ta hoa dugc goi 12 ma hoa. Khi d6, ma
hoa cua bong hoa ¢ hinh 1 s¢ 1a

123432123432123434323432.
Trong cic ngay 1&, Ban t6 chae yéu cau ban cdc dan phdo hoa 2n canh c6 dung k canh mau C (0 <k <
2). Céc mi hoa théa man yéu ciu vira néu cling dugc sap xep theo thir ty tur dién va d4nh s6 bat dau tir
1. Hon nira, nham tao ra cdc hoa khong giéng nhau, doi bin phéo hoa can dam bao hai vién dan phdo
hoa bén lién tlep phai c6 ma khac nhau. Do vay, nguoi ta da thiét ké mot Hé thong chyp anh va phan
tich ty dong de bdo cho d6i ban phdo hoa biét sé thr tw cua vién dan phdo hoa vira no trén troi. Em
dugc giao viét chuong trinh gidi quyét nhiém vu chinh trong phan mém phan tich tu dong nay.

Yéu cau: Cho biét n, m, k va C. Goi X la tap tAt ca cdc ma hoa 2n canh ¢c6 ding k canh mau C.
¢ Hay xéc dinh s6 lugng p cic phan tu cua X;
¢ Cho m{t ma hoa nao do6 trong tap X. Hay xdc dinh s6 thur ty tir dién ctia n6 trong X.

Dir ligu: Vao tir file van ban FIREWK.INP. Dong dau tién chira 4 s nguyén n, m, k, C; dong tiép theo
chtra 2n s6 nguyén mo ta mot ma hoa.

Céc so trén mdt dong cua file dir liéu cach nhau it nhat mot dau céch.

Két qua: Pua ra file vin ban FIREWK.OUT. Dong dau tién ghi sé nguyén p; dong tiép theo ghi sd
thtr tu tim duoc cua ma hoa.

Vidu:

FIREWK. INP FIREWK.OUT
4 01 4
343 43 3

3
2
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Bai 3. Bo suu tap Tén chwong trinh: COLLECT.PAS

Mot bd suu tap tién xu cb dugc coi 12 ¢6 gid tri phai gdm khong it hon Z, ddng tién vang, So dong tién

bacva M, ddng tién dong. Bo suu tap ban dau ctia Alibaba c6 mét sb luong nhét dinh cdc dong tién Véng,

bac va ddng nhung chua phai la mot b suu tap c6 gid tri. Tai Tru s cua Hi€p hoi nhiing nguoi suu tam

tién c6 ¢6 dat mot may doi tién dé glup hoi vién d6i duoc cac bo suu tap cb gia tri. Tuy nhién, may doi chi

hd tro viée doi tién tron géi theo quy tic doi géi (Z,,S,,M,) lay g6i (Z,,S,,M,) dong tién. Cic quy tic

doi tién khdc nhau timg doi mot, dugc gan s6 hidu tudn ty 1,2,3, . . . va duoc cong bd truée. Hoi vién

c6 thé tao goi gién }hfch hop tir by suu tap pﬁa minh dé thuc hién viéc doi tién. Cac dong tién nhan

dugc sau moi lan doi duge gdp lai voi cac dong tién ma héi vién dang c6 d€ thanh mor bo suu tdp moi

va ¢6 thé dugc st dung dé doi trong nhiing lan sau néu can So lan d6i khong han ché, tuy nhién, la

ngudi thuc dung, Alibaba luén cé gdng gidm t&i mike toz da s6 lan doi tiéen. Mt khdc, dé ngan chan

viéc dau co, Hiép hoi quy dinh, trong moi thoi diém, moi hoi vién khong duogc gitr qua 4 dong tién mdi

loai va khong dugc phép doi tiép khi da doi dugc mot bd suu tap cé gid tri.

Yéu cau: Cho biét s6 luong Z, S, M céc dong tién vang, bac, ddng ma Alibaba c6 ban du va cdc quy

tép d6i tién. Hay chi ra tat ca cdc bo suu tap tién cb c6 gid tri ma Alibaba c6 thé c6 dugce sau mot sb 1an

do6i khong vuot qua & cho trudce.

Dit liéu: Vao tu file van ban COLLECT.INP.

e Dong dau ghi sb nguyén duong k(k <1000); dong the 2 ghi 6 s6 nguyén khong am
zZ,S\M,Z,,Sy,M,0<Z,S,M,Z,,S,,M,<4);

e Cic dong tiép theo mdi dong ghi 6 s6 nguyén khong 4m Z,S.M,.Z,,S,,M,xic dinh mot quy
tac doi tién (0< Z,,Z,,S,,5,,M,, M, < 4).

Két qud: Pua ra file van ban COLLECT.OUT. Néu khong ton tai cach ddi dé c6 dugc bo suu tap co

gid tri, file két qua chi gdbm mét s -1. Trong trudng hop nguoc lai, dong dau ghi s v 12 86 cac bo tién

cd c6 gid tri ma Alibaba c¢6 thé d6i duoc. Dong thtr i trong v dong tiép theo ghl 4 sb nguyen
Z.,S,,M,,k, moO ta bd suu tap c6 gid tri thir i va $6 1an d6i k, it nhét khong vuot qué k can thuc hién dé

c6 dugc bd suu tap éy.
Cic sb trén mot dong cua file dit lidu va file két qua dit cach nhau it nhat mot ddu céch.
Vidu:

COLLECT. INP COLLECT.OUT
2 1

4013 33 3331
101111

201133
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Bai 4. Khuon thép Tén chuwong trinh: STEEL.PAS

Dé chuén bi cho L& héi ky niém 30 nam ngay Chién dich H6 Chi Minh toan thing, giai phéng mién
Nam, thdng nhat dat nudc, nguoi ta cn gia cong cac loai khudn thép c6 hinh dang 1a cdc hinh da gidc
16i M dinh. Mdi khuon thép duoc thiét ké tren mot tm thép cling c6 hlnh dang 1a mot hinh da giac 16
N dinh, khéng c6 canh nao ctia khudn thép nam gon trén mdt canh cua thm thép. Pé tién cho viéc gia
cong, khuon thép dwoc vé sao cho hai dwong thang chita hai canh khong ké nhau ciia né khong cdt
nhau ¢ bén trong tam thép.

Cong viéc chinh can 1am trong qud trinh gia cong 1a str dung mdy cat dé cat dugc khudn thép tir tim
thép ra. RG rang 1a can phai thuc ‘hién M nhat cit. Mbi nhat cét dugc thyc hién bang cich chon mot
canh nao d6 cua khuoén thép va cit theo duong thang chtra canh a 4y chia tAm thép thanh hai phan mot
phan chtra khudn thép can gia céng. Chi phi cit khudn thép 1a tong chiéu dai ciia cdc dudng cit.

Y A Y A
6 6
4 4

G pard
poeaiiee
2 wan 2
B
0 2 4 % 0
Hinh 1

Trén hinh 1 va 2, tdm thép 1a tr gidc duoc to nhat, khudn thép 1a hinh vuéng dugc to bang céc gach
dam. Céc nét gach dut 1a cac duong cat véi tong chi phi bang 6.5 don vi.

Yéu cdu: Cho bié':[ hinh dang tim thép va khudn thép can gia cong. Hiy tim phuong dn cét khudn thép
c6 chi phi nho nhat.

Dir ligu: Vio tir file vin ban STEEL.INP: Dong dau ghi s N(3< N <2000) 1a s6 dinh cta tdm
thép; N dong tiép theo, mdi dong ghi 2 sd thuc x va y (=10* <x, y<10*), latoa d0 N dinh cta tém
thép dugc liét k& theo chiéu kim dong hd bat dau tr mot dinh nao do; dong tiép theo ghi 50
M ((3<M <2000) 1a sb dinh cia khuon thép; cudi cing 12 M dong, mdi dong ghi 2 sb thyc x va

y (-10* < x, y<10*) 1atoa d0 M dinh cia khudn thép dugc liét ké theo chiéu kim dong hd bt dau tr
mdt dinh ndo d6. Cdc sb trén mot dong cdch nhau it nhit mot dau cach.

Két qud: Dua ra file van ban STEEL.OUT chi phi nho nhét tim dugc v6i dd chinh xéc t6i 4 chit sb sau
dau cham thap phan.

Vidu:
STEEL. INP STEEL.OUT
4 6.5000
21
25
5 3.5
52
4
3 3
3 4
4 4
4 3
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Bang B

Bai 1. Péng géi san pham Tén file chwong trinh: ZXY PAS

O déu ra cia mot day chuyen san xuat trong nha mdy ZXY c6 mot may xép ty dong. Sau khi két thic
viéc gia cong trén day chuyen cdc san pham s& duoc xép vao cic hop cb ciing dung lugng M. San
pham roi khoi day chuyén dugc xép vao hop dang m¢ (khi bat dau ca 1am viéc ¢ mot hop rong duoc
mo sén) néu nhu dung lugng cua hop con du dé chira san pham. Trong truong hop nguge lai, mdy s€
ty dong déng nap hop hién tai, cho xuat Xuong r0i mé mot hop rong méi dé xép san pham vao. Trong
mot ca 1am viée ¢6 n san pham dénh s6 tir 1 dén n theo ding thr tr ma ching roi kh01 day chuyen San
pham thir i co trong lugng la a;, i =1, 2, ..., n. Ban Gidm dbc nha mdy qui dinh rang san phdm xuét
xudng ciia moi ca lam viéc phai dugc xep vao trong khong qua k hop.

Yéu ciu: Hay gitp nguoi quan dbc cua ca 1am viéc xdc dinh gid tri M nho nhét sao cho s6 hop ma
mdy tu dong can sir dung dé xép ddy n san pham xuit xudng cua ca khong vuot qué s k cho trude.

Dir liéu: Vao tu file van ban ZXY.INP:

e Dong dau tién chira hai sb nguyén n va k, (1< k < n < 15000);

e Dong thtr i trong n dong tiép theo chtra s nguyén duong a; (a; <30000), i =1, 2, .
Cic sb trén mot dong céch nhau it nhat mot dau cach.

Két qua: Ghi ra file ZXY.OUT mét sé nguyén duy nhat 1a dung luong cta hop.
Vi du:

ZXY .INP ZXY .OUT
9 4 5
1

P WENMNDNDDWR R
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Bai 2. Chir sb Tén chwong trinh: DIGIT.PAS

Cho xau M khong qué 127 ky tu lay tir tap F' = {0,1,2,3,4,5,6,7,8,9, A, B, C, D, E, F}va khong
bat dau bang ky tu 0. Goi S 1a xau véi gia tri ban dau l1a xau M.

Nguoi ta bién ddi M theo quy tac sau: dém sd 14n xuét hién céc kytw0,1,2,...,F goi K;la s6 1an
xuat hién ky tu i (v6iilan lugt 120, 1, 2, .. . F). Véi cdc K; # 0 ngudi ta viét lién tiép x4u biéu dién sd
K; trong co s6 16 va ky tu i. Xau két qua thu duoc 12 gid tri mdi cia M. Sau mdi 1an bién dbi nguoi ta
lai viét tiép M vao sau S.

Vi du, véi M ='150A", S nhan gid tri ban dau 12 '150A".

Sau 1an bién doi thir nhat tacé M 1a'1011151A' va S ='150A1011151A".

Sau 1§n bién df}i thir 2 ta cé M 12 '1051151A" va' S ='150A1011151A1051151A".
Sau 14n bién ddi thir 3 ta c6 M 12 '1041251A" va S = ‘150A1011151A1051151A1041251A°.

Yéu cau: Cho xau M, s6 1an bién ddi L (0 <L < 107) va X 1a mot ky tu tir tap F. Hiy dém sb 1an xuét
hién X trong S thu dugc sau L 1an bién ddi M.
Dit liéu: Vao tu file van ban DIGIT.INP :

e Dong tht nhét chira xau M,

e Dong thtr 2 chira sb nguyén L

e Dong tht 3 chtra ky tu X.

Két qua: Pua ra file vin ban DIGIT.OUT mét s6 nguyén - s6 1an xuét hién X.

Vidu:
DIGIT. INP DIGIT.OUT
150A 1
3
2
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Bai 3. Poi dat Tén file chuong trinh: LAND.PAS

Hai bd lac Anpha va Béta séng rat hoa thuan véi nhau. Mot phﬁn ranh gioi cua hai bo lac 1a mot duong
gap khic khong tu cat. Puong gap khiic nhan dugc bang cach lan lugt n6i N di€ém doi mot khac nhau
ALA, LA, biém A, dugc xdc dinh boi hoanh d¢ x, va tung do y, (x; la cic $b nguyén thoa man

diéu kién: X, <x,). Phén dét ctia bo lac Anpha ndm ¢ phia trén dudng gép khdc.

Y

Nhan dip nim méi, ti trudng hai bo lac quyét dinh thay 1t do6i
dudng ranh gidi cii bang cich x4y dung mot dudng cao toc Ia
duong nbi thang tir A t6iA, va lay duong cao tc nay IEEN 1 lam
ranh giéi méi. Di nhién, sy thay d6i nay s& chuyén mot . ,f 4 5O
phﬁn dét cua bo lac Anpha cho bd lac Béta va nguoc lai. ! Hai tu
truong thoa thuan phan dién tich chénh léch do viéc thay ‘ do6i
dudng ranh gidi s& duge diéu chinh trong tuong lai bang | mot
cach khac. a /

Yéu chu: Hay tinh dién tich phan dat SA cia bo lac | |7 /N ,' Anpha
tro thanh dat cua by lac Béta va dién tich phan dat / Mo

SB ctua b0 lac Béta tré thanh dét cua bo lac Anpha sau ) R khi
thay d6i dudng ranh gidi giira hai bo lac. 0 2 ¢ 6 8 0 x

Dir liéu: Vao tur file van ban LAND.INP trong dé :

= Dong dau chra s6 N(N <10000) ;

= Dong thir i trong N dong tiép theo chira hai sé nguyén x, va y, dat cich nhau it nhit 1 du
cdch (=32000 < x,, y, <32000) .

Két qua: Dua ra file van ban LAND.OUT trong d6 dong thir nhit chirta SA, dong thtr hai chira SB.
K&t qua duoc lay chinh xac véi 4 chir so6 sau dau cham thap phan.

Vidu:
LAND. INP LAND.OUT
6 8.0000
0 0 9.0000
2 4
5 1
7 11
10 8
11 11
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Bai 4. Bo suu tap Tén chwong trinh: COLLECT.PAS

Mot bd suu tap tién xu cd duoc coi 1a ¢6 gid tri phai gdm khéng it hon Z, ddng tién vang, S 0 dong tién

bacva M, ddng tién dong. Bo suu tap ban dau ciia Alibaba c6 mét sb luong nhét dinh cdc dong tién Véng,

bac va ddng nhung chua phal 12 mot bd suu tap b gid tri. Tai Tru sé cua Hiép hoi nhimg ngudi suu tim

tién c6 ¢6 dat mot may doi tién dé glup hoi vién d6i duoc cac bo suu tap c6 gia tri. Tuy nhlen mdy doi ch1

hd tro viée doi tién tron géi theo quy tic doi géi (Z,,S,,M,) lay g6i (Z,,S,,M,) dong tién. Cic quy tic

d6i tién khéc nhau timg d6i mét, duge gan sé hiéu tudn ty 1,2,3, . . . va duoc cong b trude. Hoi vién

c6 the tao gobi tién thich hop tir bo suu tap ctia minh dé thyc hién viéc doi tién. SO 1an doi tién la khong

han ché, tuy nhién, dé ngan chén viéc dau co, Hiép hdi quy dinh moi hoi vién khong dugce gitr qua 4

dong tién moi loai. Cac dong tién nhan dugc sau moi lan doi dugc gop lai voi cac dong tién ma hoi

vién dang c6 dé thanh mgr bg suu tap moi va c6 thé duge st dung dé doi trong nhitng 1an sau néu can.

Yéu cdu: Cho biét s6 lugng Z, S, M céc dong tién vang, bac, ddng ma Alibaba c6 ban du va cdc quy

tic d6i tién. Hay chi ra mor phwong dn doi tién nao dé dé Alibaba c6 duoc bd suu tap c6 gid tri. Dir

li¢u vao dam bao ludén c¢6 phuong an.

Dit liéu: Vao tu file van ban COLLECT.INP:

e Dong dau ghi 6 s6 nguyén khong am Z,S,M,Z,,S,,M ,(0< Z,S,M,Z,,S,, M, <4);

e Cic dong tiép theo mdi dong ghi 6 sb nguyén khong 4m Z,SM,Z,S,M ,xéc dinh mt quy tic doi
tién.

Két qua: Pua ra file vin ban COLLECT.OUT mét dong ghi ddy s6 hiéu cdc quy tic theo thir tu d3 sir

dung trong phuong an doi tién.

Cic sb trén mot dong cua file dit lidu va file két qua dit cach nhau it nhat mot ddu céch.

Vidu:

COLLECT. INP COLLECT.OUT
4 013 3 3 3 4
101022

011003

201123

100110
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Nam 2006

Bang A
Bai 1. Diy con dai nhit
Cho diy s nguyén
ai, ay, ..., ay.
Diy sb
aj, Qjsl,s ..., Gj

v6i 1< i < j < n duge goi 1a ddy con cua ddy sb6 dd cho va khi d6, j-i+1 duoc goi 1a dg dai, con

j
z a, duoc goi la trong luwgng cua day con nay.
k=i
Yéu cAu: Cho sé nguyén p, trong sb cic ddy con ctia ddy sb di cho c6 trong luong khong nho hon p
hay tim ddy con c6 d¢ dai 1on nhat.
Dir liéu: Vao tur file van ban MAXSEQ.INP:
e Dong dau tién ghi hai sb nguyén n va p cich nhau béi ddu céch;
e Dong thir i trong s6 n dong tiép theo chira sé nguyén a; 12 sb hang thir i cta diy sb di cho, i =
1,2, ..., n.
Két qua: Ghi ra file vin ban MAXSEQ.OUT sb nguyén k 12 d6 dai ctia ddy con tim duogc (qui wéc:
néu khéng c¢6 day con nao thoa man diéu kién dat ra thi k=-1) .

Vidu:
MAXSEQ . INP MAXSEQ.OUT MAXSEQ.INP | MAXSEQ.OUT
56 4 49 -1
-2 2
3 3
2 2
-2 -2
3

Han ché: Trong tt ca céc test: 1 < n <20000; | ¢;1 <20000; | p|<10°. C6 50% s6 luong test v6i n <
1000.
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Bai 2. DPwong di trén lwdi
Cho mdt ludi 6 vudng gdm m dong va n cot. Cic dong duoc ddnh sb tir 1 dén m tir trén xudng dudi,
cdc ¢t duoc danh s tir 1 dén n tir trai qua phai. O nam & vi trf dong i va cdt j cua ludi dugc goi la 6
(i,j) va khi d6, i duoc goi la toa do dong con j duoc goi 1a toa do cdt cua 6 nay. Trén 6 (i,j) cua ludi ghi
$b nguyén duong a;, i=1,2, ...,m;j=1, 2, ..., n. Trén ludi da cho, tir 6 (i,j) ta c6 thé di chuyén dén 6
(p,q) néu céc diéu kién sau ddy duoc thoa mén:

® j<n;i<p;j<q vai+j<p+gq;

®  a;Vaay, coudc s0 chung 16n hon 1.

Ta goi mot cach di chuyén tir mép trai sang mép phai cta ludi 1a cach di chuyén bat dau tir mot 6 c6
toa do cot bﬁng 1 qua céc 6 cua ludi tuan theo qui tac di chuyén da néu va két thic & mot 6 ¢ toa dod
cot bang n.

Yéu ciu: Tinh sb cch di chuyén tir mép tri sang mép phai cta ludi.
Dir liéu: Vao tur file van ban NETPATH.INP:
e Dong dau tién ghi 2 s6 nguyén duong m, n.

e Dong thir i trong s0 m dong ti€p theo ghi n s6 nguyén duong a;;, ap, ..., ai, 1a céc s trén dong
thoicoaludi,i=1, 2, ..., m.

Hai s lién tiép trén ciing mot dong dwoc ghi cach boi it nhat mot ddu cdch.

Két qua: Ghi ra file van ban NETPATH.OUT s nguyén k 1a s6 luong cdch di chuyén tim duoc, biét
rang dir liéu dam bao k < 10°.

Vi du:
NETPATH.INP | NETPATH.OUT NETPATH.INP | NETPATH.OUT
22 4 2 2 0
2 4 25
6 8 6 7

Han ché: Trong tAt ca cdc test: 1 <m, n<100;a,. < 30000, i=1,2,...m; j=1,2,...n. C6 50% 0 lugng
test voi m, n < 50.
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Bai 3. Mang may tinh
Mot hé thong n mdy tinh (cic mdy tinh duoc danh 5O tu 1 dén n) duoc ndi lai thainh mot mang boi m
kénh ndi, mdi kénh ndi hai mdy nao d6 va cho phép truyen tin mot chiu tir mdy nay dén mdy kia. Gia

su s va ¢ la hai mdy tinh trong mang. Ta goi dudng truyén tin tir mdy s dén mdy ¢ 1a mot ddy céc mdy
tinh va céac kénh noi ching c6 dang:

s = l/l], 617 u27 ---’uh ei’ ui+17 ceey uk-b ek-la uk= t)

trong d6 uy, uy, ..., ux 1a cdc may tinh trong mang, e¢; — kénh truyén tin tor may u; dén may uy; (i=1, 2,
. k-1).

Mang mdy tinh duoc goi 1a théng suét néu nhu ddi véi hai mdy u, v bt ky ta ludn c6 dudng
truyén tin tor u dén v va duong truyén tin tr v dén u. Mang may tinh dugc goi 1a hau nhw thong suot
néu nhu doi véi hai may u, v bat ky, hodc 1a ¢ dudng truyen tin tr u dén v hodc 1a ¢ duong truyén tin
tor v dén u.

Biét ring mang mdy tinh da cho 14 hiu nhu théng sudt nhung khong 1a thong sudt.

Yéu cé‘iug Hiy xdc dinh xem c6 thé bo sung ding mot kénh truyén tin dé bién mang da cho trd thanh
thong suot dugc hay khong?
Dir liéu: Vao tu file van ban ONEARC.INP:

e Dong dau tién chu:a 2 56 nguyen duong n va m.

e Dong thir i trong s6 m dong tiép theo mo6 ta kénh nbi thir i bao gdm hai s6 nguyén duong u;, v;
cho biét kénh ndi thir i cho phép truyén tin tir mdy u; dén mdy vy, i=1,2,...,m.

Cic s trén ciing mot dong dugc ghi cdch nhau boi ddu céch.
Két qua: Ghi ra file vin ban ONEARC.OUT:
* Dong déu tién ghi “YES’ néu cdu tra 10i 1a khing dinh, ghi ‘NO’ néu ciu tra 16i 1a phu dinh.
e Néu céu tra loi 1a khang dinh thi dong thir hai ghi hai 5O nguyén duong u, v cich nhau boi dau
cach cho biét can bd sung kénh truyén tin tir mdy « dén mdy v dé bién mang thanh théng subt.

Vi du:

ONEARC. INP ONEARC.OUT

32 YES
12 31
2 3

Han ché: Trong tat ca céc test: n < 2000, m < 30000.C6 50% s6 lugng test véi n < 200.
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Bai 4. Xoa cap 0
Cho mot bang hinh chir nhat kich thudc mxn 6 vudng kich thudc don vi. Cac dong duoc danh s6 tir 1
dén m, tir trén xudng dudi. Céc cot duoc ddnh sb tir 1 dén n, tir trdi qua phai. O ndm 6 vi tri dong i va

cOt j cua bang duoc goi 12 6 (i,j). MOi 6 cia bang hoge duoc
dé tréng hodc chira mot ky tu 1dy tir tip X gdm céc chit sd tir 0
dén 9 va cdc chit c4i la tinh in hoa tir A dén Z. Mdi ky |—1 A B | D | —'—— | ty cua
tap X xuat hién ¢ khong gué 4 6 trong béng.’Hai 0 chta |, ¢ 1| 2 | cfm%{
mot ky tu duoc goi la giong nhau. Hai 6 giong nhau c6 | - . thé
x0d dugc néu ching c6 canh chung hodc tam (giao 2 2 |1 €] diém
clia hai dudng chéo) cia 2 6 nay c6 thé ndi véi nhau |_4 A | —|-B o | bang
mot duong gip khic gdbm khong qué 3 doan thang do . o F e dai
nguyén, modi doan song song véi canh cla bang, va m=4,n=6 ngoai

trir hai 6 can xod, dudng gip khic nay chi qua céc 6 tréng hay nim ngoai bang. Cac 6 bi xo04 trd thanh
6 trong. Mdi 1an xod mot cip 6 ciia bang dugc goi 12 mot bude. Hinh bén néu vi du voi trudng hop m =
4 va n = 6. Budc dau tién c6 thé xod hai 6 chira ky tu ‘A’ hodc 2 6 chira ky tw ‘B’ hay 2 6 chta ky tu
‘D’. Hai 6 chtra ky ty ‘C’ chi c6 thé xo04 sém nhit & budc thtr 2, sau khi da xod cdc 6 chtra ‘A’. Nhu
vay, dé xod tréng 2 6 (2, 1) va (1,2) can thyc hién tdi thiéu 3 budc x04.

Yéu cAu: Cho hai sb m, n va m xau do dai n mo ta cac dong cuia bang va hai 6 khac tréng (r1, c1), (ra,
¢2). Hay xac dinh s6 budc it nhét can thuc hién dé bién ddi cdc 6 (1, ¢1) va (ra, ¢) trd thanh & tréng.

Dir liéu: Vao tur file van ban DEL.INP:
e Dong dAu tién chira 6 s nguyén m, n, ry, c1, 12, C2, hai sb lién tiép duoc ghi cidch nhau boi diu
céch.
e Dong thtr i +1 chtra xau n ky tu m6 t4 dong thtr i cua bang (i = 1, 2, ..., m). Cac 0 tréng duoc
thé hién bang ddu cham (*.”).

Két qua: Dua ra file van ban DEL.OUT s nguyén k 14 s6 budc it nhét tim dugc (qui wéc: néu khong
tdn tai céch bién ddi thoa man yéu clu dit ra thi k=-1).

Vi du:
DEL. INP DEL.OUT DEL. INP DEL.OUT
452112 4 6 4246 3
ABD... ABCDUV
c.12.. BADCVU
.21C. ABCDUV
A.B.D. BADCVU

Han ché: Trong tét ca céc test: 0 < m < 10, 0 < n < 20.

cdc 6 khéac trong khong qua

mXxn

C6 60% s6 lugng test c6 m <8, n <10 va sb luong
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Bang B

Bai 1. Chon 6

Cho mot bang hinh chir nhat kich thuéc 4xn 6 vudng. Cdc dong dugc dénh sd tir 1 dén 4, tir trén
xubng dudi, céc cot dugc ddnh sd tir 1 den n tir trdi qua phai. O nam trén giao ctia dong i va cot j duoc
goi 1a 6 (i,j). Trén mdi 6 (i,j) c6 ghi mot $b nguyén a;; , i =1, 2, 3, 4;j =1, 2, ..., n. Mot cach chon 0 1a
viée xdc dinh mot tap con khdc rong S ciia tip tt ca cdc 6 clia bang sao cho khong c6 hai 6 nao trong §
c6 chung canh. Céc 6 trong tap S duoc goi la 6 dugc chon, téng céc s6 trong cac 6 dugc chon duoc goi
1a trong lwong cua ciach chon.

Vi du: Xét bang voi n=3 trong hinh vé& dudi day

1 2 3
I [-1]9 |3
2 |4]5 |-6
317 |8 ]9
4 19 |7 |2

Cach chon can tim 12 tap cac 6 S = {(3,1), (1,2), (4,2), (3,3)} voi trong lugng 32.
Yéu ciu: Hiy tim cdch chon 6 véi trong luong 16n nhat.
Dir liéu: Vao tur file van ban SELECT.INP:
e Dong dau tién chl'J:a 5O nguyén duong n 12 sb 06t cua bang.
* Dong tht j trong s6 n dong tlep theo chtra 4 s6 nguyén ayj, ayj, asj, dsj, hai s lién tiép cich nhau
it nhat mot dau cich, 12 4 s6 trén cot j clia bang.

Két qua: Ghi ra file van ban SELECT.OUT trong lugng cua cach chon tim duoc.
Vidu:

SELECT. INP SELECT.OUT SELECT. INP SELECT.OUT
3 32 3 30
-1 -479 5555
9587 5555
3 -6 9 2 5555

Han ché: Trong tat ca cdc test: n < 10000, la;l< 30000. C6 50% s6 lugng test véi n < 1000.
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Bai 2. Quan tuwong

Xét ban co vudng kich thudc nxn. Cac dong dugc danh sb tir 1 dén n, tr dudi 1én trén. Céc cot duge
danh s tir 1 dén n tir trdi qua phai. O nam trén giao ciia dong i va cot j duoc goi 1a 6 (i,j). Trén ban cd
co6m (0<m<n)quan cod. V6i m >0, quan co tha i 6 6 (r, ¢;), i = 1,2,..., m. Khdng c6 hai quan co nao
O trén cung mot 6. Trong s6 cdc 6 con lai cua ban co, tai 6 (p, g) c6 mdt quan tugng. Méi mét nude di,
tir vi tri dang dimg quan twong chi c6 thé di chuyén dén dugc nhimng 6 trén ciing dudng chéo véi né
ma trén duong di khong phai qua cic 6 da cé quan.

(5,4),(3,4),4,7)

Can phai dwa quan tuong tir 6 xuat phét (p, ¢) vé 6 dich (s,7). Gia thiét 1a & 6 dich khong c6 quén co.
Néu ngoai quén tuong khdng c6 quan nao khéc trén ban co thi chi ¢6 2 truong hop: hodc 1a khong thé
t61 duoc 6 dich, hodc 1a tdi dugc sau khong qué 2 nudce di (hinh trdi). Khi trén ban cd con cé cic quan
c0O khéc, van dé s€ khong con don gidn nhu vay.
Yéu ciu: Cho kich thudc ban c& 1, s& quan cd hién ¢4 trén ban ¢ m va vi trf cta ching, 6 xudt phat
va 0 dich ctia quan tugng. Hay xac dinh s6 nudc di it nhat can thuc hién dé dua quan tugng vé 6 dich
hodc dua ra s6 -1 n€u di€u nay khong thé thyc hién dugc.
Dir liéu: Vao tur file van ban BISHOP.INP:

e Dong dAu tién chira 6 s nguyénn, m, p, q, s, t;

e Néum > 0 thi mdi dong thtr i trong m dong tiép theo chira mot cip sb nguyén r;, ¢; xdc dinh vi

tri quan thtr i.

Hai s6 lién tiép trén ciing mot dong dwoc ghi cich nhau it nhat mot ddu cach.

Két qua: DPua ra file van ban BISHOP.OUT mot s nguyén 12 s6 nudce di tim duoc.

Vi du:

BISHOP . INP BISHOP.OUT
837214 3
54
3 4
4 7

Han ché: Trong tét ca cdc test: 1 <n <200. C6 60% sb lugng test voi n < 20.
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Bai 3. Kénh xung yéu
Mot hé thdng n mdy tinh (cdc mdy tinh duoc ddnh sb tir 1 dén n) duoc nbi lai thanh mot mang boi m
kénh ndi, mdi kénh ndi hai mdy nio dé va cho phép truyén tin mot chiéu tir may nay dén mdy kia. Ta

goi mot mach vong cuia mang da cho la mét day cdc mdy tinh va cac kénh noi ching c6 dang:
uh eI’ u27 ...,l/li, ei7 ui+1’ eeey uk-l’ ek-I’ uk) ek) l/l]

trong d6 uy, uy, ..., ux 1la cdc mdy tinh khac nhau trong mang, e¢; — kénh truyén tin to may u; dén may
ui (i=1,2, .., k1), e, la kénh truyén tin tor may uy dén may u;. Mot kénh truyén tin trong mang dugc
20i 12 kénh xung yéu néu nhu bit cr mach vong nao ciia mang ciing déu chira né.

Yéu ciu: Hiy xdc dinh tit ca céc kénh xung yéu ctia mang di cho.
Dir liéu: Vao tur file van ban CIRARC.INP:
e Dong dau tién chira 2 sé nguyén duong n va m.

e Dong th i trong s6 m dong tiép theo md ta kénh ndi thir i bao gdm hai sé nguyén dwong u;, v;
cho biét kénh ndi thr i cho phép truyén tin tir mdy u; dén may v;.

Cic s trén cing mot dong dugc ghi cch nhau boi ddu céch.
Két qua: Ghi ra file vian ban CIRARC.OUT:

e Dong dau tién ghi s6 nguyén k 1a s6 lugng kénh xung yéu trong mang di cho. Ghi k = -1 néu
mang khong chtra kénh xung yéu.

e Néu k>0 thi mdi dong trong sb k dong tiép theo ghi thong tin vé mot kénh xung yéu tim dugc
theo qui cdch mo ta giéng nhu trong file dir liéu vao.

Vi du:
CIRARC.INP CIRARC.OUT CIRARC.INP CIRARC.OUT
2 2 2 33 -1
12 12 12
21 21 23
13

Han ché: Trong tat ca cic test: n < 1000, m < 20000. C6 50% s6 luong test voi n < 200.
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Bai 4. Bién do6i bang
Cho mot bang hinh chir nhat kich thudc mxn 6 vudng kich thudc don vi. Cac dong duoc danh s6 tir 1
dén m, tir trén xudng dudi. Cdc cot dugce ddnh sb tir 1 dén n, tir trdi qua phai. Mdi 6 ciia bang hodc

duoc dé trong hodc chira mot ky tu lay tir tap £ gébm cdc ' chir
s6 tir 0 dén 9 va cdc chir cdi la tinh in hoa tir A dén Z. Hai 5 0
chtra ciing mot ky ty duoc goi 12 giéng nhau. Mdi ky tu |—1 A B | B+ — —E——I cua
tap X xuat ?ién o khong gué 4 6 trong bang. Hai 6 giéng |, ¢ 11 2 | 7
nhau c6 thé xod dugc néu chiing c¢6 canh chung hoac cé | : ! thé
ndi cdc tim (giao diém cua hai dudng chéo) cua ching | 3 2 |1|¢] | voi
nhau bang mot duong gip khic gdm khong quéd 3 doan |_4 A | —|-B B- |

thang d6 dai nguyén, mdi doan song song véi canh cua . o F e

bang va ngoai trir hai 6 can xod, dudng gip khiic chi qua m=4,n=6 céc

6 trong hay ndm ngoai bang. Céc 6 bi xo4 trd thanh 6 tréng. Mdi 1an xod mot cip 6 cua bang duoc goi
12 mot budce. Hinh bén néu vi du véi truong hop m = 4 va n = 6. Budc dau tién c¢6 thé xod hai 6 chua
ky tu ‘A’, tiép theo, lan lugt xod cdc cip 6 chtra ‘B’, chira ‘C’ va cip 6 chia ‘D’. O vi du nay, sau khi
thue hién 4 budc xod c6 thé, trong bang con lai 4 6 khong thé xod duoc.

Yéu cau: Cho m, n va m xau dd dai n md ta cac dong cua bang. Hay xac dinh so lugng 6 16n nhat c6
thé xo4a duoc.

Dir liéu: Vao tir file vin ban CHANGE.INP:
e Dong dau tién chira 2 sb nguyén m, n duoc ghi cich nhau bai dau cach.
e Dong thir i+1 chira x4u n ky tuw mo ta dong thir i cua bang (i = 1, 2, ..., m). Céc 6 tréng dugc thé
hién bang ddu cham (*.”).

Két qua: Pua ra file van ban CHANGE.OUT mdt s nguyén 12 s6 lwong 6 16n nhat ¢6 thé xod duoc.

Vidu:
CHANGE . INP CHANGE . OUT CHANGE . INP | CHANGE . OUT
4 5 8 4 6 24
ABD. .. ABCDUV
c.12.. BADCVU
..21c. ABCDUV
A.B.D. BADCVU

Han ché: Trong tit ca céc test: 0 < m < 10, 0 < n < 10. C6 60% sb luong test ¢6 m <5, n <6 va sd
mXn

lugng céc 6 khac trong khong qua
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Nam 2007
Bai 1. Day con khong gidam dai nhat (6 diém)

Cho day $b nguyén duong aj, a, ..., a.
Diy sb
aj, s, ..., ajthdbaman a;<a;;1<... <a,
v6i 1 <i<j<nduoc goi 1a day con khong giam cua diy sb di cho va khi d6 sd j-i+1 duoc goi 1a dg
dai cua day con nay.
Yéu ciu: Trong sb cdc ddy con khong giam cua ddy sé dd cho ma cdc phan tir ctia né déu thude diy sd
{ur} xac dinh boi u; = 1, ug = w1 + k (k> 2), hay tim day con cé d6 dai 16n nhat.
Dir liéu: Vao tur file van ban MAXISEQ.INP
e Dong déu tién chira mot s6 nguyén duong n (n < 10%);
* Dong tht i trong n dong tiép theo chira mot s nguyén dwong a; (a; < 10%) 1a sb hang thu i cua
day so dacho,i=1, 2, ..., n.
Két qua: Ghi ra file van ban MAXISEQ.OUT s6 nguyén d 1a do dai cua day con khéng giam tim dugc
(quy udc rang néu khdng c6 day con nao thoa man dicu kién dit ra thi d = 0).
Vi du: Cho diy sé c¢6 8 phan tu: 2, 2007, 6, 6, 15, 16, 3, 21. Cdc diy con khong giam cua day sb di

cho ma czig phén ttr cia n6 déu thudc day {u} 1la: 6,6, 15 va 3,21 (viup=3,u3=6, us=15, ug=
21). Day can tim 1a 6, 6, 15 ¢6 d0 dai 1a 3.

MAXISEQ.INP | MAXISEQ.OUT
8 3
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Bai 2. Siéu thi may mén (7 diém)

An dugc moi tham gia tro choi “Si€u thi may man” do dai truyén hinh ZTV t6 chuc. Siéu thi duoc dat
trong truong quay truyén hinh ¢6 n mit hang duoc ddnh s tir 1 dén n va mdt hang thtr i dugc niém yét
gid 1a ¢;dong, i = 1, 2, ..., n. Theo the 1¢ cua tro choi, An dugc ban t6 chirc ting mot thé mua hang c6
gid tri 1a s dong va pha1 dung hét sb tién trong thé nay dé mua hang trong siéu thi voi didu kién mit
hang thtr i chi dugc mua véi $b luong nhiunhatlam;, i=1,2,...,n Ansgla nguoi théng cuoc néu
tim duogc tong s6 cdch mua hang théa mén yéu ciu dit ra va chi ra mot cach mua hang néu c6.

Yéu ciu: Hiy gitp An tré thanh ngudi thing cudce khi cho ban biét trudc cic gid trin, s, ¢; vam; (1 <n
<500; 1<s<10% 1<¢< 105 1<m<100)véii=1,2,....n
Dir liéu: Vao tur file van ban SMARKET.INP
e Dong dau tién chira hai sé nguyén duong s va n;
e Dong thir i trong n dong tiép theo chira hai s6 nguyén dwong c;vam; voii=1,2,...,n
Két qua: Ghi ra file van ban SMARKET.OUT
e Dong déu tién ghi s6 nguyén d 1a tong s6 cach mua hang tim duoc;
e Néud>1thi dong thir hai ghi mot cdch mua hang tim dugc la mot day n s6 nguyén, trong dé sd
hang thr i 1a s0 lugng mat hang thtr i mua dugc trong cich mua hang nay, i=1,2,...,n
Hai s6 lién tiép trén mot dong trong file dit lidu va file két qua céch nhau it nhat mot dau cach.
Vidu:

SMARKET . INP SMARKET .OUT
12 3 2

4 1 020

6 2

21
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Bai 3. Robot ciru hoa (7 diém)

Trén mot mang ludi giao thong c6 n nit, céc nit dugc danh sO tir 1 dén n va giita hai nit bat ky c6
khoéng qua mot dwong noi trirc tiép (duong ndi truc tiép la mot duong hai chiéu). Ta goi duwong di tix
nit s dén niit 7 13 mot ddy cic nit va cdc duong ndi truc tiép c6 dang:

§ = ul; el: Uz,---, ui: ei’ ui+1: seey uk-l: ek—l) uk: t7

trong d6 uy, u, ..., ux 1a cac nit trong mang ludi giao thong, e; 1a duong ndi truc tiép gilra ndt u; va u;4
(khong ¢6 nut u; nao xuat hién nhi€u hon mot 1an trong day trén, j = 1, 2, ..., k).

Biét rang mang lu6i giao thong dugc xét ludn ¢ it nhat mot dudng di tir nidt 1 dén ndt n.

Mot robot chira ddy binh v&i w don vi nang luong, can di tir tram ctru hoa dit tai nit 1 dén noi xay ra
hoda hoan & niit n, trong thoi gian it nhat c6 thé. Thoi gian va chi phi nang lugng dé robot di trén duong
noi tryc tiep tir ndt / dén nit j twong ng 1a #; va ¢;; (1 < i, j < n). Robot chi c6 thé di duge trén duong
ndi truc tiép tir ndt i dén nit j néu nang luong con lai trong binh chira khong it hon Cij (I1<ij<n).
Néu robot di dén mot nit ¢6 tram tiép ning luong (mot niit ¢6 thé ¢ hodc khong ¢ tram tiép ning

lugng) thi né tw dong dugc nap day nang lugng vao binh chtra véi thoi gian nap coi nhu khong ddng
ke.
Yéu chu: Hiy xdc dinh gid tri w nho nhét dé robot di dugc trén mot dudng di tir nit 1 dén ndt » trong
thoi gian it nhat.
Dir liéu: Vao tu file van ban ROBOT.INP
e Dong dau tién chira mot sé nguyén duong n (2 < n < 500);
* Dong thir hai chira n s, trong d6 s tht j bang 1 hodc 0 twong tng & niit j ¢6 hodc khdng c6 tram
tiép nang luong (j = 1, 2, ..., n);
e Dong thir ba chtra s nguyén dwong m (m < 30000) 1 s6 duong ndi truc tiép c6 trong mang ludi
giao thong;
* Dong thtr k trong s m dong tiép theo chira 4 s6 nguyén duong i, j, tij, cij (tyj, cij < 10*) mo ta
duong ndi truc tiép tir nit i dén nit j, thoi gian va chi phi ning luong twong Gng.

Hai s6 lién tiép trén mot dong trong file dir lidu cdch nhau it nhat mot ddu cach.
Két qua: Ghi ra file vin ban ROBOT.OUT mét sé nguyén duong w tim duoc.
Vi du:

ROBOT.INP ROBOT.OUT

4 3

0110

5

1 2 5 4

1 343

14 9 4

2 4 41 , L P L% o

34 5 9 Nut 2 va nut 3 ¢6 tram tiép nang lwong
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Nam 2008

Bai 1. Tro choi véi diy s6 (6 diém)
Hai ban hoc sinh trong ldc nhan roi nghi ra trd choi sau ddy. Mdi ban chon trudc mot diy ) gém n sb
nguyén. Gia sir ddy sO ma ban thir nhat chon la
by, by, ..., by,
con diy s ma ban thir hai chon 1a
Cly €2y veny Cpe

MG&i luot choi mdi ban dwa ra mot sé hang trong diy s6 ctia minh. Néu ban thir nhat dua ra sé hang b;
(1 <i<n), con ban thir hai dua ra s6 hang ¢; (1 <j < n) thi gia cua luot choi d6 sé 1a 1b; + cjl.

Vi du: Gia suir day s6 ban thir nhit chon 1a 1, - 2; con ddy s6 ma ban tha hai chon 1a 2, 3. Khi d6 cic
kha nang co thé cua mot luot choi 1a (1, 2), (1, 3), (-2, 2), (-2, 3). Nhu vay, gid nho nhét cua mot luot
choi trong s céc lugt choi c6 thé 1a 0 twong Gng v6i gid ciia luot choi (-2, 2).

Yéu ciu: Hay x4c dinh gia nhé nhét cua mot luot choi trong s6 cdc Iuot choi co thé.

Dir liéu: Vao tur file van ban SEQGAME.INP:
e Dong déu tién chira sé nguyén duong n (n < 10°);
¢ Dong thtr hai chtra day sb nguyén by, b, ..., b, (Ibl < 109, i=1,2,.., n);
e Dong thir ba chtra day $b nguyén ci, ¢, ..., ¢, (gl < 109,]' =1,2,..n).

Hai s lién tiép trén mot dong dugc ghi cdch nhau bai dau cach.
Két qua: Ghi ra file vin ban SEQGAME.OUT gi4 nho nhét tim duoc.
Vi du:

SEQGAME . INP SEQGAME . OUT
2 0
1 -2
2 3

Rang budc: 60% sb tests ing voi 60% sb diém cua bai c6 1 < n < 1000.
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Bai 2. Lo co (7 diém)

Nhay 10 ¢d 12 trd choi dn gian cta Viét Nam. Ngudi trén hanh tinh X ciing rat thich tro choi nay va
ho d cai bién trd choi nay nhu sau: Trén mit phing v& n vong tron dugc dénh sd tir 1 d&én n. Tai vong
tron i nguoi ta dién sb nguyén duong a;. Hai sb trén hai vong tron tuy y khong nhét thiét phai khac
nhau. Tiép dén ngudi ta v& cdc miii tén, moi mii tén hudng tir mot vong tron dén mot vong tron khic.
Quy tdc v& miii tén 1a: Néu c6 ba sb a;, a;, ax thoa man: ay=a;+a; thi vé miii tén hudng tr vong tron i
dén vong tron k va miii tén hudng tir vong tron j dén vong tron k. Ngudi choi chi duge di chuyén tir
mot vong tron dén vong tron khdc néu ¢6 miii tén tir vong tron xuét phat huéng dén vong tron dich.
Ngudi choi c6 thé xuat phat tir mot trong s6 cdc vong tron, di chuyén theo cdc miii tén da v& dé dén
céc vong tron khac. Nguoi thing cude s& 12 ngudi tim dugc cich di chuyén qua nhiéu vong tron nhat.

Vi du: V6i 5 vong tron va céc $s6 trong vong tron la 1, 2, 8, 3, 5, trd choi dugc trinh bay trong hinh

dudi day:

Khi d6 c¢6 thé di chuyén dwgc nhiéu nhit qua 4 vong tron (twong tng v6i dudng di chuyén duogc to
dam trén hinh v¢).

Yéu cau: Hay xac dinh xem trong tro choi md ta ¢ trén, nhi€u nhat cé thé di chuyén dugc qua bao
nhiéu vong tron.

Dir liéu: Vao tur file van ban JUMP.INP:
e Dong dau tién chira s6 nguyén n (3 < n < 1000);
¢ Dong thu hai chtra day sb nguyén duong aj, az, ..., a, (a; < 109, i=1,2,..,n).
Hai s6 lién tiép trén mot dong duoc ghi cdch nhau bai du céch.
Két qua: Ghi ra file vin ban JUMP.OUT sb luong vong tron trén duong di chuyén tim dugc.

Vi du:

JUMP . INP JUMP.OUT

5 4
12835

Rang budc: 60% sb tests (g véi 60% sb diém ciia bai ¢6 3 < n < 100.



http://vnoi.info Olympic tin hoc Viét Nam
Bai 3. Qua Tét (7 giém)

Chuan bi dén nim méi, Cong ty banh keo Huwong Dtra dd 1am mot tim socola cuc 16n voi muc dich
ghi tén minh vao sich ky luc Ghi nét ddng thoi quang bd thwong hiéu trudc cong ching. TAm sdcdla
c6 hinh vudng kich thude 2¥x2* 6, tao thanh lu6i 6 vudng 2* hang va 2* cot. Cac hang duge dénh sb tir
0 dén 2*-1 tr trén xuéng dudi, cac cot duogc Latcétl
dédnh sb tir 0 dén 2°1 tr trdi sang phai. © | @® [*” (o/‘o) (741) /_ o
ndm trén hang i va cot j dugc goi 1a 0 (i, ). —)
Sau budi trung bay gidi thi¢u sdn pham, tam

(\m (\ﬂ

sOcola duoc cat nhd, chia cho moi nguoi, moi | wmo | @9
ngudi duoc mot 6 cua chiée banh ky luc. Bo
phan tiép thi dd 4n vao hai 6 khic nhau (p, g)
va (1, v) mdi 6 mot dong xu. Vi khéch nao

L&t cét Il

2 A A CANAT. K AX ~ ©,0 (—
may man nhan dugc 6 sdcdla c6 dong xu s€ —
dugc tang rat nhiéu san pham ddc ddo cua 1)
Cong ty. 1)

Vi chiéc banh réat 16n nén Cong ty da thiét ké mot mdy céat banh. M4y thuc hién day céc thao tdc cit,
bat dau tir chong banh chi gom 1 tam socdla ban dau, moi thao tdc gom hai budce sau:
e Budc 1: Cit ngang song song v6i canh chong banh chia chong sdcdla thanh hai phan bing nhau,
tip chdng banh bén dudi 1én chdng banh bén trén sao cho mép dudi d& 1én mép trén.

e Budc 2: Cit doc song song voi canh chong banh chia chong sécola thanh hai phin bang nhau, tp
chdng banh bén trdi 1én trén chong banh bén phai sao cho mép trdi d& 1én mép phai.

Nhu vy sau mdi 1an thuc hién thao tic cit, chiéu dai va chiéu rong cua céc tam socodla giam di mot
ntra. Sau k 1an thyuc hién thao tdc cdt, cdc 6 cta tdm sdcdla s& duoc xép thanh mot cot. Khach nhan
banh xép hang mot va duoc danh sd tir 1 trd di, ngudi thr m s& nhan duogc 6 sdcdla thir m tir trén
xudng dudi (1 <m < 2x2%).

Vi du, v6i k = 1 va dong xu dugc an vao céc 6 (0, 0), (1, 1), viéc thuc hién cdc thao tic cit dugc trinh
bay trén hinh v€ minh hoa ¢ trén. Trong vi du nay, vi khach thir nhat va thir ba s€ 1a nhitng nguoi nhan
duoc tdng pham cia Cong ty.

Yéu chu: Cho biét cdc sd nguyén k, p, ¢, u, v. Hiy xdc dinh s6 thtr tr ctia hai vi khdch may man duoc
nhn qua.

Dir liéu: Vao tir file vin ban GIFTS.INP gom mot dong chtra 5 s6 nguyén &, p, ¢, u, v, cdc sb cich
nhau bdi dau cach.

Két qua: Pua ra file vin ban GIFTS.OUT mdt dong chira hai s6 nguyén 12 sd tht tu ctia cdc vi khach
may man. Hai s0 phdi cdch nhau ding mot dau cach.

Vi du:

GIFTS.INP GIFTS.OUT
10011 13

Rang budc:
o [1<k<40,0<p, q, u, v<2f-1;
e 60% sb tests tng voi 60% s6 diém cta bai c6 1 <k<5.
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Pé thi vong II quoc gia
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Nam 2005

Bai 1. Lap lich

Tai thoi diém 0, cAn phai sip xép thuc hién n chuong trinh (ddnh sb tir 1 dén n) trén mdy tinh. Chuong
trinh i ¢6 thoi han hoan thanh 13 d; va doi hoi thoi gian thuc hién 13 p; (d; va p; 1 cic sb nguyén
duong). Viéc thuc hién chuong trinh trén mdy tinh can duoc tién hanh lién tuc tir thoi diém bat dau
dén dén thoi diém két thic. Khoang thoi gian thuc hién hai chuong trinh bat ky khong duoc ¢6 nhiéu
hon mét diém chung (nghia 1 hai khoang khéng dugc giao nhau, ngoai trir tinh hudng thoi diém cubi
ctia khoang nay 1a tring véi thoi diém dau cua khoang kia). Gia sir chwong trinh i bat dau thuc hién tir
thoi diém s;, khi d6 fi = si+p; duoc goi 1a thoi diém hoan thanh cua né. Ta néi chuong trinh i 1a hoan
thanh ding han, néu thoi diém hoan thanh cta né 1a khong 16n hon d.

Yéu ciu: Hay tim trinh ty thyc hién cic chuong trinh sao cho cé nhiéu chuong trinh dugc hoan thanh
ddng han nhét.

Dir liéu: Vao tur file van ban SCHEDULE.INP:
e Dong dau tién chira s6 nguyén duwong n (n < 1000);
e Dong thir i trong sb n dong tiép theo chira thong tin vé chuong trinh thi i gdm hai sb p;, d;
duoc ghi cach nhau boi dau cach (p; < d; <£20000).
Cic s6 trén ciing dong duge ghi cdch nhau boi it nhit mot ddu cach.

Két qua: Ghi ra file vin ban SCHEDULE.OUT s6 luong chuong trinh dwoc hoan thanh ding han theo
trinh tu tim duoc.

Vidu:

SCHEDULE . INP SCHEDULE . OUT
3 2

N D W
oo W
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Bai 2. Mang den tring

Mot hé théng gém n may tinh (dugc danh s6 tir 1 dén n) duge ndi v6i nhau thanh mang bodi cac kénh
ndi (cho phép truyén tin hai chiéu) gitta mot s6 cip mdy tinh. Mang da cho 1a théng suot, nghia 1a cédc
kénh nbi dam bao hai mdy tinh bat ky c6 thé truyén tin véi nhau qua kénh ndi tryc tiép giita ching
hodc thong qua mot sé mdy trung gian. Céc kénh nbi giira cdc cip mdy chi thudc mot trong hai loai
trang hodc den ma dé cho tién ta s& goi 1 kénh tring hoidc kénh den. Ta goi mot phép riit gon mang da
cho 1a mot cach loai bo khoi mang mot s6 nhiéu nhét cdc kénh nbi sao cho mang con lai van la thong
suot.

Yéu ciu: Trong sb cic phép rit gon mang da cho hiy tim céch rit gon sao cho mang con lai ¢6 chénh
1éch giira s6 lwong kénh tring va s6 luong kénh den (tri tuyét d6i ctia hiéu giita s luong kénh tring va
kénh den) 12 nho nhat. (Néu c6 nhiéu 101 giai thi chi can dua ra mot 101 giai tuy ¥.)

Dir liéu: Vao tur file van ban BWNET.INP:

e Dong dédu tién chira 2 s6 nguyén duong n va m, trong d6 n 1 s6 lugng mdy tinh con m 1a sb
luong kénh nbi trong mang da cho (2< n < 200).

e MoJi dong trong s6 m dong tiép theo chua thong tin vé mot kénh ndi bao gém 3 sd nguyén
dwong u, v, k, cho biét hai may u, v dugc ndi véi nhau béi kénh ndi loai k (k=1 néu 1a kénh den
va k=2 néu 12 kénh tring).

Cic s6 trén ciing dong dugc ghi cdch nhau boi it nhit mot du cach.
Két qua: Ghi ra file vin ban BWNET.OUT:

e Dong dau tién ghi hai s6 nguyén p, ¢, trong d6 p 1a s6 kénh ndi con ¢ 1a chénh léch giita s6
luong kénh tring va kénh den trong mang tim duoc.

e p dong tiép theo mé ta p kénh ndi ciia mang tim duoc theo qui cich gidng nhu trong file dit
liu.

Vidu:

BWNET.INP | | BWNET.OUT So dd ndi mang

.—l

N
0N JOoO U A W
H B0 WO R R
F R NMNNMNNDBR

o O 1 & W NMNDNMNDNMDMDRRFPL R O®
NN Jdoy 0oty W WD O
NP NMMNMDMDMDMDMDRFLDNMNRLRPRELPRP
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Bai 3. Bién doi

Cho xau ky tu S do dai L (L <20000) chi bao gém cdc chit c4i la tinh in hoa v céc chir s6 thap phan.
Ta goi doan chir cdi 1a day lién tiép céac ky tu chir cai Sm, Sm+is - - - SMm+p.1 trong xau S thod man diéu
kién: ky tu dung trude Sy (néu c6) va ky tu dimg sau Syp.; (néu c6) phai 1a chit sd. Tuong tu nhu
vay, doan chir 56 1a day lién tiép cac ky tu chir $6 SN, SNals - - s Sn+o-1 trong x&u S thod méan diéu kién:
ky tu ding trudc Sy (néu c6) va ky tu dimg sau Snyq.1 (néu c6) phai 1a chir cdi.

C6 6 phép bién ddi tic dong 1én S (nhur 12 vi du ldy S = ‘ABC1234EF5’):

1. Dich chuyén vong tron cdc ky tu ctia S theo chiéu kim dong hd: Ky tu S tré thanh ky tu dau
ctia xau: ABC1234EF5 = 5ABCI1234FF.

2. Dich chuyén vong tron céc ky tu cta S theo chiéu nguoc kim dong hd: Ky ti S, tré thanh ky tur
cudi xau: ABC1234EF5 = BC1234EF5A,

3. Trong mdt doan chit s6 tuy chon thay mdi ky tu sb bang ky tu s ké tiép theo qui tic: Ky tw O -
bang ky tu 1, Ky tuy 1 - bang ky tu 2, .. ., Ky tu 9 - bang ky tu 0,

4. Trong mot doan chir sd tuy chon thay mdi ky tu sb bang ky tu sé di trude theo qui tic: Ky tu 1
-bang ky tw 0, Ky tw 2 - bang ky tw 1, . . ., Ky tw O - bang ky tu 9,

5. Trong mot doan chit cdi tuy chon thay mdi ky tu chir cdi bang ky tu chit cdi di sau theo qui tic:
Ky tu A - bang ky tu B, Ky tu B - bang ky tu C, . . ., Ky tr Z - bang ky tu A,

6. Trong mot doan chit céi tuy chon thay mdi ky tu chit cdi bang ky tu chir cdi di trudc theo qui
tac: Ky tu B - bang ky tu A, Ky tu C - bang ky tu B, . . ., Ky tu A - bang ky tu Z.

Yéu ciu: Cho hai x4u S1 va S2 cuing do dai L, trong d6 S2 1a két qua bién dbi S1 bang cdch dp dung
mot sb 1an cdc phép bién d6i néu trén. Hay x4c dinh ) luong tdi thiéu 1an bién do6i dé nhan duoc S2 tur
S1.

Dir liéu: Vo tir file vin ban CHANGE.INP gém 2 dong: dong thir nhit chira xau S1, dong tht 2 chta
xau S2.

Két qua: Dua ra file van ban CHANGE.OUT s6 luong tbi thiéu 1an bién d6i dé nhan dwogc S2 tir S1

Vi du:

CHANGE . INP CHANGE . OUT

ABC1234EF5 2
BC1234EF6A
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Bai 4. Hai nam

Mot ¢6 bé di hdi ndm trong N khu rimg dénh sé tir 1 dén N. Khu rimg tht i ¢6 S; cAy ndm. Viéc di
chuyén tir khu rimg thtr i sang khu rimg thir j ton #; don vi thoi gian. Dén mdi khu rimg, ¢ bé c6 thé
dirng lai dé hdi ndm. Néu tong s don vi thoi gian c6 bé ding lai & khu rimg thir i 13 d; (di>0), thi ¢6 bé

hai duoc:
S, S, S,
— |+ —|+...+ 0
3]

ciy nam tai khu ring d6 ([x] 12 phan nguyén cua x). Gia thiét rang ban dau c6 bé ¢ khu rimg thtr nhét
va di hdi nAm trong thoi gian khong qué P don vi.
Yéu cAu: Hiy tinh s6 lugng ciy ndm nhiéu nhat ma co bé c6 thé hai duoc.
Dir liéu: Vao tur file van ban HAINAM.INP:
e Dong dau tién chira s6 nguyén dwong N (N < 100) va P (P < 1000);
e Dong tiép theo chtra N sé nguyén duong S; (S; < 10000);
e Dong thir i trong N dong cudi ciing chira N sé nguyén duong t; (t; < 1000), (@, j=1, ..., N).
Cic s trén cuing dong duoc ghi cich nhau béi it nhat mot dau cach.
Két qua: Ghi ra file van ban HAINAM.OUT s lugng ciy ndm nhiéu nhét c6 bé c6 thé hai duoc.
Vi du:

HAINAM. INP HAINAM.OUT
2 2 3
5 1000
03
30
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Bai 5. Do hoa 3D
Trong linh vuc d6 hoa mdy tinh, cdc hinh khéi dugc biéu dién qua céc da gidc. Trude khi hién thi cdc
da gidc ra card man hinh, can phai thuc hién mot 6 budc chuan bi. Hai trong nhitng budc chuén bi
quan trong 12: loai bé phan ndm ngoai viing nhin va tim ra tht tw cta cdc hinh khdi theo vi trf twong
d6i véi diém nhin.
“Vung nhin” 1a mot hinh chép cut c¢6 dinh
(0,0,0); d4y trén 1a hinh chit nhat trén mat phang
z=7,, voi dinh trdi trén tai (-X;,Y;,Z;), dinh phai
dudi tai (X;-Y;Z); ddy dudi l1a hinh chit nhat
trén mit phang z=7,.

V&i mdi da gidc can v&, cdc phan cta da
gidc ndm ngoai “viing nhin” s& bi loai bo dé tao
thanh mot da gidc mdi nam hoan toan trong “viing
nhin”. Vi du ¢ hinh 1, tam gidc ABC sau khi loai
phan BCDE nam ngoai “viing nhin”, phan con lai
tam giac AED.

Sau khi cdc da gidc da dugc cit bé phan
nam ngoai “viing nhin”, chiing phai duoc sip xép lai theo vi tri twong ddi v6i diém nhin. Piém nhin
duoc dat tai vi tri (0,0,0). bé xac dinh tht tu (gﬁn, xa) cua hai da gidc PG, va BG,, nguoi ta kiém tra
cdc diéu kién:

e PKI: diém nhin va da gidc PG, ndm & hai nira khéng gian khac nhau ngan cach boi mat phang
chira da gidc PG, va khong c6 diém chung voi mat phang chira DGy; hodc diém nhin va da
gidc PG, ndm & ciing nira khdng gian xdc dinh boi mit phing chira da gidac PG, va khong c6
diém chung véi mat phang chira DG,.

e PK2: diém nhin va da gidc PG, nam & hai ntra khong gian khdc nhau ngin cich boi mit phang
chtra da gidc PG, va khong ¢6 diém chung v6i mit phing chita DG,; hodc diém nhin va da gidc
DG, nam & cling nira khong gian xdc dinh boi mat phang chira da gidc DG, va khong c6 diém
chung véi mit phang chira PG;.

Néu chi PK1 ding (da gidc PG, ndm gan diém nhin hon da gidc PG,), hodc chi PK2 ding (da gidc
PG, nam gan diém nhin hon da gidc PG;) thi thir tw cta hai da gidc PG, va PG, c6 thé xdc dinh dugc
(xem vi du & hinh 2). Néu ca PK1 va PK2 ciing diing hodc cling sai, thir ty cia hai da gidgc PG, va
bG; khong thé x4c dinh duoc (xem vi du & hinh 3).

tai

bo

S

.
Cach nhin 2: Hinh 2«
gén hon.

Diém nhin Diém nhin

Hinh 2. Hinh 1 gan h . R £z
n h'irr"h 2 gan hon Hinh 3. Khéng sap xep dwoc

Yéu chu: Cho N hinh tam gidc ddnh s6 tir 1 dén N. Hay loai bd cdc phan ndm ngoai “viing nhin” ciia
tam gidc nay va sau d6 sap xép lai theo thir ty ¢ tir gan dén xa doi véi diém nhin.
Dir liéu: Vao tu file van ban DOHOA.INP:

e Dong dau tién chira s6 nguyén duong N (N < 100);

e Dong tiép theo chira 4 sb nguyén duong X;,Y,, Z1, Z, (X,, Y1, Zi, Z» < 10000);
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e Dong tht i trong sO N dong tiép theo chira chin sO nguyén la toa dJ cua ba dinh cia tam gidc
tha i (i=1, ..., N). Cac toa dd cd tri tuyét doi khong vuot qua 10000.
Cic s6 trén ciing dong dugc ghi cdch nhau boi it nhit mot ddu cach.
Két qua: Ghi ra file vin ban DOHOA.OUT:
e Néu c6 thé xéc dinh dugc tht tu gitta moi cdp hai da gidc duogc tao ra tir cdc tam gidc ban dau
sau khi loai bé phan nadm ngoai vung nhin va c6 thé sap xép duoc cac da gidc nay theo dinh
nghia thtr tu d6, hay ghi ra chi s6 cua cic da gidc, theo thir tu tir gan dén xa doi voi diém nhin.

e Néu khong, chi ghira sd -1.
Cic s6 duoc ghi trén ciing mot dong, cdch nhau bai du céch.
Vi du:

DOHOA . INP DOHOA.OUT
12

R R RN

(|
WwN K
(SN

324142
33333

Ghi chii: Mot dang phuong trinh mit phang: Ax+By+Cz+D= 0. Mot dang phuong trinh duong thang:
—A1t+A2, y= Blt+Bz, z=Cit+C; trong d6 ¢ la mot tham $6. (x, y,z) Ia toa dd cac diém trén mat
phang/du:ong thang do, A, B, C, D, Ay Ay, By, By, Cy, Gy lacéc hang sO.
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Bai 6. Chia nhom

Cic trudng to chirc cho N hoc sinh di cam trai. Can chia cdc hoc sinh nay thanh cdc nhém khéng nhat
thiét phai c6 s6 lugng nhu nhau, m&i nhém mot trai. Mdi nhém phai ¢6 it nhdt mot nguoi. S6 lwong
nhém va s hoc sinh trong mo6i nhém s& dugc thong bdo cho nha tai tro. Dya trén s6 lidu nay, nha tai
trg s& tinh todn sb lwong 10 thiéu chai nudc udng dé cip phat sao cho: Mdi trai déu nhan duoc sd
luong chai nudc nhu nhau; S6 lugng cac chai nude d6 co thé chia déu cho céc thanh vién ciia mdi trai.
Céc truong muén tim cdch chia nhém sao cho mdi nhém nhan duoc nhiéu chai nude nhit.
Vidu: Vi N=5, ¢6 7 cach chia nhém nhu sau:
- chia thanh ndm nhém: mdi nhém ¢6 1 ngudi. Mdi nhém nhan dugce 1 chai nudc;
- chia thanh bén nhém: ba nhém mdi nhém cé 1 ngudi, mot nhém c6 2 ngudi. Mi nhém nhan
duoc 2 chai nudc;
- chia thanh ba nhém: hai nhém mdi nhém cé 1 ngudi, mot nhém cé 3 ngudi. Mdi nhém nhéan
duoc 3 chai nudc;
- chia thanh ba nhém: mot nhém c6 1 ngudi, hai nhém mdi nhém cé 2 ngudi. Mdi nhém nhan
duoc 2 chai nudc;
- chia thanh hai nhém: mot nhém cé 1 ngudi, mot nhém cé 4 ngudi. Méi nhém nhan duoc 4 chai
nudc;
- chia thanh hai nhém: mot nhém c6 2 ngudi, mot nhém cé 3 ngudi. Méi nhém nhan duoc 6 chai
nudc;
- chia thanh mot nhém ¢6 5 ngudi. Méi nhém nhan duoc 5 chai nuée.
Vay 6 1a s6 lugng chai nudc nhiéu nhat ma mdi nhém c6 thé nhan dugc.
Yéu ciu: Hay xdc dinh $6 Iugng chai nude nhiéu nhit ma ma mdi nhém hoc sinh ¢6 thé nhan duoc.
Dir liéu: Cho 10 gid tri cua N: 50, 500,1002, 2003, 3005, 4119, 5555, 9050, 15000, 50000.
Két qua: Ghi ra file vin ban CHIANHOM.OUT gom 10 dong, mdi dong chira s6 lugng chai nudc
nhiéu nhit tim duoc tuong trng véi mot gid tri cua N theo trinh tu li¢t ké trén.
Lwu y: Thi sinh khong phai ndp file chuong trinh ma chi nop file CHIANHOM.OUT
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Nam 2006

Bai 1. Phan cum

Phan cym 1a mot bai todn c¢6 y nghia (tng dung quan trong trong céc linh vuc nhu khai pha dit li€u, thu thap dix
liéu va doi héi phan hoach tap céac diém dir liéu ra thanh cac nhém sao cho cac diém trong cing mot nhém la
“gin nhau” va “cdch xa” cic nhém khac. Trong bai niy ching ta xét mot dang don gian ctia bai toan phan cum.
Cho tap g6m n dbi tuong X = {xi, X2, ..., X,}, khodng céch d(x; x;) gitta moi cdp x; # x; va mot $6 nguyén duong k
(k < n). Gia thiét rang: d(x; x;) 1a cdc s6 nguyén duong, d(x;, x;) = d(x; x;) va d(x;, x)=0,véimoii j=1,2, ..,
n. Ta goi mdt cach phan cum la mt cich phan hoach tip X ra thanh & tap con khic r5ng (mdi tdp con nhu vay

duoc goi la mot cum). Cho C= {C, Cy, ..., Ci} 1a mot cach phan cum, ta goi d@ phdn tdch cia cach phan cum
C (ky hiéu1a p(C )) 1a gid tri nhé nhét trong sé cdc khoang céch giita hai phan tir bat ky thudc hai cum khéc
nhau, nghia la
oC ) =min {duv):ue C,ve C,,p#q ).

Yéu cAu: Tim céch phan cum vé6i d phén tach 12 16n nhét.
Dik liéu: Vao tur file van ban CLUSTER.INP:

e Dong dau tién chira hai s6 nguyén n va k.

e Dong thu i trong sb6 n dong tiép theo ghi cac $6 d(x;, x1), d(xi, x2), .., d(xi, X,), i=1,2, ..., 1.
Céc sb trén ciing mot dong dwoc ghi cach nhau béi ddu cach.
Két qua: Ghi ra file van ban CLUSTER.OUT @6 phéan tach cua cach phan cum tim duogc.
Vi du:

CLUSTER. INP CLUSTER.OUT
3 2

N

W N P O B
w o K
w o NNDd
o W W w

Han ché:
e Trong tAt ca cac test: 1 <k<n< 200; d(x; x;) <32000,4,j=1,2, ..., n.

e C650% sd lugng test v6i n < 100.
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Bai 2. Cac cira hang
Chu chung cu Sao Khué cho thué diy N cira hang dugc danh s6 tir 1 dén N tir trdi qua phai. Nam dau
tién gid thué cira hang thtr i 13 a; ddng. Theo dong thoi gian, ¢6 cira hang 1am an phét dat, ¢6 cira hang
1am #n thua 15. Chu cdc cira hang 1am 4n phét dat tim céch thué thém dién tich cta ctra hang lién ké dé
mo rong cong vi¢e kinh doanh. Nhu vady c6 cura hang phai dong ctra, ¢6 ctira hang dugc mo rong. Khi
mot cira hang i phét trién va thué thém dién tich cua ctra hang j 1ién ké né (j=i—1 hodc j=i+1), tién thué
ctra hang i s& duoc tinh theo qui tic sau:

e Néu g, mod 3 =0, thi tién thué méi 13 a; + aj;

e Néua mod 3 = 1, thi tién thué méi 1a 2a; + (g; div 2);

e Néu g; mod 3 =2, thi tién thué méi 12 4a; + (g; div 4).
Theo luat ctia chii chung cu Sao Khué, mdi mot nim chi c6 khong qua mot ctra hang duoc phép mo
rong va khi c¢6 cira hang mé rong day cdc cira hang dugc danh s6 lai bit ddu tir 1 tir trdi qua phai. Sau
N—1 nam, chu chung cu Sao Khué giat minh khi phat hién ra réng chi con lai duy nhét mot ctra hang &
chung cu. Pé tim hiéu qud trinh phat trién ctia ctra hang, chi chung cu da tim dén s6 séch. Pang tiéc 1a
do su bat can ciia ké todn, s6 sich ghi nhan chi tiét dd bi that lac, chi con lai gid thué cc ctra hang
trong nam dau tién va nam thir N—1.
Yéu cAu: Hay gidp chu chung cu Sao Khué khoi phuc thong tin vé qud trinh phét trién cua cira hang
hién nay.
Dir liéu: Vao tur file van ban SHOPS.INP:

e Dong déu tién ghi s6 N;

® Dong thtr hai chira day sb nguyén duong aj, az, ..., ay;

e Dong thtr ba chtra s6 nguyén 12 s tién thué cira hang hién nay.
Két qua: Ghi ra file vin ban SHOPS.OUT gdm N—1 dong, dong thir i chira hai sb nguyén theo thir tur
12 chi s6 cua cira hang mo rong va cira hang déng ctra trong nim thit i, i=1, 2, ..., N—1. (Néu c6 nhiéu
céch khoi phuc, chi can dua ra mot cach tuy ¥.)

Vi du:

SHOPS . INP SHOPS .OUT

324 12
21

Han ché:
e Gia thiét 1a dix liéu dam bao ludn c6 it nhét mot cach khoi phuc.
e Trong tAt ca cdc test: 1 <N < 30; a;<32000,i=1, 2, ..., N.

e (C650% sb lugng test voi N < 15.
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Bai 3. Thoat mé cung

Mé cung c6 dang ludi 6 vudng hinh chit nhat kich thudc mxn, cic dong cta ludi dugc danh so tir 1 dén
m tir trén xudng dudi, cdc cot duoc danh sé tir 1 dén n tir trdi sang phai. O ndm trén giao cta dong i va
cot j duoc goi 12 6 (i, j). Mbi 6 1a mot phong. Vach ngan giita hai phong hodc gitra phong véi phan bén
ngoai c6 thé c6 hoic khong c6 cira thong nhau. Mé cung dwoc mo ta boi ban dd sé B 1a bang mxn sd
nguyén, trong d6 thanh phan & vi tri giao ctia dong i véi cot j 1a B;j (0<B;j<4)cho biét s6 vach ngin
c6 cira ctia 6 (i, j). Thoi gian di tir mot 6 sang 6 bén canh hodc ra ngoai 1a 1, néu vach ngin twong ing
co cua.

5

o Tl

T_q
AL
e

Tip

=g

Yéu ciu: Cho biét m, n, ban @6 sd Bva u, v — toa do mot 6 nao d6 trong mé cung. Hay xdc dinh mdt
céch dit ctra cho céc phong dam bao théa méin ban d6 B va thoi gian T dé thodt ra khoi mé cung tir
phong (u, v) 1a it nhét. Biét rang dit liéu ban d6 s6 B dam bao c6 it nhit mot cach dat cira dé thoat duoc
ra ngoai.

Dir liéu: Vao tur file van ban ESCAPE.INP:
e Dong dau tién chira 4 s6 nguyén m, n, u va v;
¢ Dong thtr i trong m dong tiép theo chtra n s nguyén Bj1, B, ..., Bin.
Cic s6 trén cing mot dong dugc phan tich nhau béi dau céch.
Két qua: Dua ra file van ban ESCAPE.OUT s nguyén 7.
Vi du:

ESCAPE. INP ESCAPE.OUT
3

oORr R KL &
H Rk OoOKR AN
oK WK
OO NOoO W

Han ché:
e Trong tét ca cdc test: 2 < m, n < 50.

e (C650% sb lugng test v6i m, n < 25.
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Bai 4. Buméran
Buméran 12 céng cu di sin bang d4 hodc gd cta thd dan Uc. Néu ném mét cich thich hop, buméran s& bay toi
dich roi lugn vé tay nguoi ném. Bé ddp ing nhu cau thé thao rén luyén ky nang sir dung buméran, mot cong ty
quyét dinh ché tao buméran b?ing nhywa. Mdi khi duoc ném voi mot luc nao dé vé phia trudc, buméran s€ bay
theo mot qui dao nht dinh va khong nhat thiét quay tré vé vi tri ban dau. Theo thiét ké, mbi buméran duoc gin
vOi mot xau S gém khong qué 250 ky tu le”iy tu tap { ‘F’,’R’}. Qui dao bay cua mdi cdch ném buméran doc theo
duong théng déu c6 thé mo ta duoc boi xau ky ty nhéan dugc bé‘ing cdch xod bot mot s6 ky tu cia xau S g?in voi
né, trong d6 mdi ky tu cho biét buméran bay qua mot khoang d6 dai 1 vé& huéng nao:

e F— buméran bay vé phia trudc,

e R - buméran bay nguoc tré lai.
Mot cach ném bumeéran doc theo dudng théng duoc goi la an toan néu thoa man 2 diéu kién:

e Diéu kién Buméran: vi tri bat diu va két thic cta qui dao bay 1a tring nhau.

e Diéu kién an toan: Néu vi tri ban dau xudt hién trén qui dao bay va qua trinh bay con chua két thiic thi

huéng bay tiép theo phai 1a ‘F’.

Hai c4ch ném goi 1a khac nhau néu hai x4u mé ta qui dao bay cua chiing 12 khac nhau. Véi mdi buméran, c6 thé
¢6 nhiéu céch ném an toan khdc nhau. Vi du, v6i buméran cé xau S = ‘FFFRRRRRF’, ta ¢6 3 cach ném an toan:
‘FR’, ‘FFRR’ va ‘FFFRRR’.

Luu y 12 trong qui dao bay ctia buméran vi tri ban du c6 thé xuét hién nhiéu lan.

Yéu ciu: Cho xiu S, hiy xac dinh s6 cdch ném an toan khdc nhau c6 thé thyc hién.

Dik liéu: Vao tr file vain bAan BUMERAN.INP chtra xau S.

Két qua: Pua ra file van bAn BUMERAN.OUT mot $6 nguyén la $6 Iwgng cach ném an toan c6 thé thuc hién.

Vi du:

BUMERAN. INP BUMERAN.OUT

FFFRRRRRF 3

Han ché: C6 50% s lugng test v6i xau S ¢6 do dai khoéng qué 100.
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Bai 5. Nh6m hinh dong dang
Trén mit phang cho K hinh, d4nh s thir tw tir 1 &én K. M&i hinh tao boi mot duong gap khiic khép kin
khong tu cit ¢ cdc canh song song v&i cac truc toa do.

Ta néi hai hinh 12 thudc ciing mot nhém dong dang néu bang cdch thuc hién cdc phép bién doi: 1iy dbi
Xung qua truc, xoay, tinh tién song song voi truc, phéng to, thu nhoé déi véi mot hinh ¢ thé dat né
trung khit Ién hinh kia.

Yéu cau: Xac dinh s6 lvgng nhém dong dang va so lugng hinh trong moi nhém tim dugc.

Dir liéu: Vao tur file van ban GROUP.INP:
e Dong dau tién ghi s6 nguyén K 12 s6 luong hinh;
e Dong thir i trong K dong tiép theo m6 ta hinh thir i: dau tién 12 k; (4 < k; < 200) 1a s6 lugng
dinh cua hinh thir i (1 <i < K), tiép theo 1a k; cap toa do cua cac dinh duogc liét ké theo mdt
chiéu di vong quanh hinh (cdc toa do 1a cdc s6 nguyén c6 tri tuyét doi khong qua 20000).
Cic s trén cing mot dong dugc ghi cdch nhau mot dau cach.
Két qua: Ghi ra file vin ban GROUP.OUT:
e Dong dau tién ghi s6 nguyén M 1a s6 lvong nhém hinh dong dang tim duoc.
e Dong th hai ghi day M sé nguyén 1a day sd lugng cac phén tir ciia cdc nhém duoc liét ké theo
thir ty khong giam.

Vidu:
GROUP . INP GROUP . OUT
6 2
6 -28-18-171715-=-25 2 4
12253530202111120203-13-114214
67-24-240606171
6 10 6 12 6 12 8 6 8 6 2 10 2
121-11-20-20-3-1-3-1-4-2-4-2-53-53-42-42-1
68 -18-411 -4 11 -3 10 -3 10 -1
YA
1 4
I
2
3 X
6
| 5

Han ché:
e Trong tat ca cdc test: 1 < K <200.

e C650% sb luong test voi K < 100.
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Bai 6. Cong vién Disneyland

Bom va Cudi duoc moi dén vui choi mién phi tai cong vién Disneyland nhan dip cong vién nay dugc
khai trwong tai thanh phd Mit tring. Trong cong vién c6 tat ca n tu diém vui choi (duwoc ddnh sé tir 1
dén n). Trude khi di Bom va Cudi dd hira s& chup anh tit ca cdc tu diém c6 trong cong vién dé gidi
thiéu cho cdc ban cuing 16p. Vi s6 luong tu diém qué 16n ma thoi gian lai han hep, Bom va Cudi quyét
dinh thyc hién viéc dao qua tat ca céc tu diém theo qui tac sau day:

e Cung xuat phdt tai tu diém 1.

e MSai tu diém phai dugc it nhat mot ngudi dao qua.
e MBJi ngudi sé thim céc tu diém theo thir tu ting dan cta chi sd.
e Khi két thic, mdi ngudi tir tu diém cudi cling trén dudng di cia minh phai quay vé noi xuét
phat ma khong duge di qua bat ctr tu diém nao khic.
Yéu ciu: Cho biét 7;; 12 thoi gian di tir tu diém i dén tu diém j (i, j = 1, 2, ..., n), hdy xdc dinh giip Bom
va Cudi céch thyc hién cich di tuan thii qui tac dd néu sao cho tong thdi gian ma hai ngudi phai di 1a

nho nhit.

Dir liéu: Vao tur file van ban DISNEY.INP:

¢ Dong dau tién chira s6 nguyén duong n.

e Dong thu i trong s6 n dong tiép theo ghi cac sb nguyen ti, tn, ..., tin, i =1, 2, ..., n.
Cic s6 trén ciing mot dong dugc ghi cich nhau boi ddu cach.

Két qua: Ghi ra file vin ban DISNEY.OUT gi4 tri ctia tong thdi gian nho nhat tim dugc.

Vi du:

DISNEY. INP

DISNEY.OUT

113
028
206
8 60

w B Bk O

10

Han che:

e Trong tAt ca céc test: 1 <n < 200; 0 <1;<32000,4,j=1,2, ..., n.

e (C650% s6 luong test voi n < 100.

Olympic tin hoc Viét Nam
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Nam 2007

Bai 1. Kiém sodt giao thong

Dé kiém sodt chat ché viéc chap hanh luat giao thong trong dudng ham trén duong cao téc Bic — Nam
(hinh 1), nguoi ta dit cdc camera ¢ trude duong vao va sau duong ra cia dudng ham. Cdc camera nay
ghi nhan bién sé xe di vao va bién s xe di ra. Thong tin cdc xe di vao hdm theo chiéu Bic — Nam
dugc ghi vao file van ban NS1.INP, thong tin cdc xe di ra khoi hdm theo chidu Bic — Nam dugc ghi
vao file van ban NS2.INP. Cic file nay dinh ky duogc truyén t6i tram kiém sodt, noi moi 6 to di ra khoi
duong him déu s& qua.

Dua vio thong tin ghi trong hai file nay nguoi ta c¢6 thé xdc dinh chinh xédc cdc xe pham luat “ruyér déi
cam vieot nhau trong dwong ham”. Cac xe déu chay lién tuc, khong c6 xe ndo dimg lai trong dudng
ham. Do dai dudng ham cho phép chira ti da K xe (1 <
K <10000).

Hay x4c dinh s6 lugng cac xe vi pham.

Dir liéu vao tir 2 file vin ban NS1.INP va NS2.INP méi
file c6 ndi dung:

e Dong dau chira s6 K,
e MSJi dong tiép theo cua file chira mot bién s6 xe
12 mot xau gobm khong qud 10 ky tu va khéng c6
2 bién s6 nao tring nhau trong file nay.
Trong moi file c6 khdng qua 500000 dong.

Két qua: ghi ra file vin ban NS.OUT mét s6 nguyén duy nhét cho biét s luong xe vi pham tim duoc.
Vi du:

NS1.INP NS2.INP NS .OUT
3 3 2
29A3642 53B1234

53B1234 29A3642

NG66 77— 15C6688

58 NG6677-58

SH09-456 SH09-456

15C6688
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Bai 2. Phwong an phong thu

bé ‘phong vé cho mét tran dia c6 dang ludi 6 vudng m x n, Bo chi huy quan sy da tinh toan vé viée
thiét lap cac chét phong tha theo khu vic, mdi chét s& duoc dit tai mot trong cdc O vudng trén trdn dia
va moi 6 vudng c6 khong qua mot chét. Gia su cdc hang ngang dugc danh so tir 1 dén m theo trinh tu
tir trén xudng dudi va hang doc dugc danh sb tir 1 dén n theo trinh ty tir trai sang phai. O nam trén giao
cua hang ngang i va hang doc j dugc goi 1a 6 (i,j).

Hé thdng phong thi can phai bao dam mdi hang ngang, hang doc déu c6 du sé lwong chét can thiét.
Bén canh do, dua vao thong tin tinh bdo, cidc chuyén gia cling tinh todn dugc kha nang danh pha cua
dich p;; (p;<1000) vao tung 6 (i,j) trén trén dia (p; cang 16n nghia la kha nang dich dénh phd 6 (i)
cang cao). Can ctt vao d6, nguoi chi huy s& bd tri cdc chdt phong thi.

Ban duoc moi lam ¢b van quan su, hay xdc dinh phuong dn dat vi tri cdc chot phong thu trén tran dia
dam bao duogc céc yéu cau vé sb luong chbt phong thu dong thoi sao cho téng kha ning dénh phé cia
dich vao céc vi tri duoc chon 13 nho nhét.

1 2 3 4 S6luongchdt

1 2
2 2
3 2
4 2
S6luwongchdt 2 2 2 2
Hinh 2.

Dir liéu vao tur file van ban DEFEND.INP:

e Dong dau tién chira 2 sb nguyén dwong m, n (m, n < 100),

e Dong thtr 2 chira m s6 nguyén khéng am lan lugt 12 s6 lugng chdt can c6 tir hang ngang thir 1
dén hang ngang thtr m,

e Dong thir 3 chita n s6 nguyén khong 4m 1an luot 13 s6 lwong chdt can c6 tir hang doc tht 1 dén
hang doc thtr n,

e m dong tiép theo, mdi dong chira n s6 nguyén khong 4m md ta cdc gid tri Dij-

C4c so trén cung mot dong cdch nhau bdi mdt dau céch.

Két qua: ghi ra file vin ban DEFEND.OUT duy nhét s6 -1 trong trudng hgp khong ¢6 phuong 4n 13p
hé thong chot phong thu. Nguoc lai, ghi ra s6 nguyén la tong kha ndng danh pha cia dich vao cac vi tri
dugc chon tuong img voi phuong an tim dugc.

Vi du:

DEFEND. INP DEFEND.OUT
4 22

2
2
8
02

3
10 10

NP OODNMDN

NUOOERDNMDDNDN
SO ERPDNDD

Hmh 2 minh hoa cho vi du, trong d6 chi ra céch chon vi tri dat chdt phong thi dam béo cac yéu clu vé
s0 lugng chot phong thu véi tong kha nang danh pha cua dich 1a 22.
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Bai 3. Tw van

C6 N trung tim tu van (dénh sb tir 1 dén N), mdi trung tdm c6 kha nang tu van vé mot sd van dé.
Trong mdt ngay lam viéc, mdi trung tAm chi tiép dugc mot sé luong khach nhét dinh. Mot ngay cudi
ndm, c6 M khach (ddnh s6 tir I dén M), mdi khach can tu vin vé mot van dé. Khach chi ¢6 thé dén
trung tim c6 kha ning tu van vé van dé cia minh.

Ban hiy x4c dinh gidp can it nhit bao nhiéu trung tim hoat dong dé c6 thé tu van cho tit ca cic khach
trong ngay cudi nam?

Dir liéu vao tir file vin ban ADVICE.INP gom:
e Dong dau ghi 2 s6 M (1 <M <500), N (1 <N <50),
e Dong tiép ghi M chif c4i in hoa lién tiép, trong d6 chif thir i m6 ta van dé can tu van cua khich
I,
* Dong thir j trong N dong tiép theo, ghi thong tin cla trung tim j, gom mot sd  nguyén 1a luong

khach cho phép tu van trong ngay (khong qua 50), sau d6 1a mot dau cach, tiép sau 1a mot ddy
céc chif cdi in hoa lién nhau md ta day vin dé ma trung tim c6 thé tu vén.

Céc s6 trén mot dong cach nhau boi mot diu céch. Dir liéu vao luén dam bao tat ca cdc khach déu
duoc tu van.

Két qua: ghi ra file ADVICE.OUT mét s6 nguyén duong 12 sb trung tim it nhat tim duoc.
Vidu:

ADVICE. INP ADVICE.OUT
8 4 3
BNFQISNS
40 QIC
35 UPSF
45 FPHBU
15 WPSCNG
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Bai 4: Diéu khién HDD

Xét bai toan tim hanh trinh di chuyén cua dau doc dia cimg (hinh 3). Pau doc cua dia di chuyén doc
theo duong théng L. Bé thyc hién cdc yéu cau doc dia, dau doc can di chuyén dén cic vi tri duoc xdc
dinh boi tap gom n diém trén L. Thoi gian di chuyen ctia dau doc ty 18 véi khoang cach di chuyén. Khi
dau doc dén ding diém doc, thoi gian doc ¢6 thé bo qua (boi vi tde

dd quay cua dia la nhanh hon rat nhiéu so véi toc do di chuyén
ctia dau doc).

Bai todn c6 thé phét biéu nhu sau: Cho n diém khdc nhau trén truc sb
thuc xi, x2, ..., x, (x; £ 0). Pau doc bét dau di chuyén tir diém 0. Ta
goi hanh trinh 13 mot cich di chuyén dau doc di qua tat ca cac
diém x;. Do tré cua diém x; trén hanh trinh duoc dinh nghia 1a téng
khoang céch ma dau doc phai di chuyén trén hanh trinh dé 1an Hinh 3 dau

tién dat dén x;.
Hay x4c dinh hanh trinh véi tong do tré cua tat ca cdc diém x,, ..., x, cang nhé cang tot.
Dir liéu vao tu file van ban HDD.INP:
e Dong dau tién ghi s6 nguyén n (1 <n < 100);
¢ Dong thu hai chtra cac sb nguyén xi, X2, ..., X, (ttng do6i mot khac nhau va khac 0).
Hai s6 lién tiép trén cing mot dong dugc ghi cach nhau bai dau cach. Mdi sd x; ¢6 tri tuyét dbi khong
vuot qua 32000.
Két qua: Ghi ra file vin ban HDD.OUT mét dong gém n s nguyén (cach nhau boi 1 ddu céch) mé ta
lan luot céc vi tri dau doc di qua trong hanh trinh tim dugc.

Vidu:

HDD.INP HDD.OUT
3 -112
21-1

Goi d6 tré cua diém x la dt(x). 9 N
Hanh trinh tim dwoc trong vi du co tong do tré la dt(-1) + dt(1) + dt(2)=1+3+4 =8
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Bai 5: Cum s6 khong

S6 0 ¢6 vai trd rit quan trong. Tuy vAy, trong cdc chir s6, s6 0 c6 tudi doi tré nhat. Lan dau tién s6 0
nhu mét chir sé doc 1ap duoc ding trong lich clia ngudi Maia vao khoang nim 36 trudc cong nguyén.
Trudc d6, khoang nam 1500 trudc cong nguyén, ngudi Ba-bi-lon di sing tao ra hé dém co sb 60
nhung & d6 sé 0 chi dung trong khung canh nhit dinh chr chua phai 1a mét chit sé doc 1ap. Lich str ra
doi day huyén bi va hap dan cta sé 0 da dugc chon 1am dé tai trong mot cude thi hiing bién tiéng Anh.

Trong béo cdo ctia minh, mot thi sinh néi dén vai trd cdc day sb 0 trong biéu dién nhi phén cua céc sb
nguyén duong. Dy bit 0 lién tiép nam gitta hai bit 1 hodc day bit 0 & cudi duoc goi 1a cum s6 0. Vi du,
56 10100, chira 3 s6 0 va chiing duogc chia thanh 2 cum: mot cum chi chita mot s6 0, con cum kia chira
hai s6 0; s6 1010010, chira bon s6 0 va ching dugc chia thanh 3 cum: hai cum mét s6 0 va mot cum
hai s6 0.

V6i hai s6 nguyén m va n (0 < m < n <2*'), goi B(m,n) 1a tap céc biéu dién nhi phan cua tit ca cdc sd
nguyén k (biéu dién ctia mdi sb chi gdm céc chir sé c6 nghia ctia né) thoa man diéu kién: m < k < n. Vi
du, véim =5 van = 14 ta c6 tp B(5,14) gdm cdc phan tir sau:

101 1010
110 1011
111 1100
1000 1101
1001 1110

Goi S; 12 s6 luong cum c6 i s6 0. Véi tip B(5,14) ta c6 thé thong ké sb lugng céc cum 0 cta cdc phan
tur trong n6 va dugc Kkét quas;=7,95=2,5=1vasS;=0véi moii>3.
Két thiic bdo cdo clia minh, th sinh d€ xut véi cdc ban mot bai todn nho:
Cho biét m va p gia tri Si,’Siz""’Sip (1Sij <30,j=12,..,p;1< p<30). Hay xdc dinh gia tri n nho
nhit, 16n hon hodc bang m sao cho tip B(m,n) cho két qua théng ké sb lugng cum c6 ij s6 0 bang
Sij (j=12,..., p)da cho.
Dii liéu: Vao tir file van ban ZGROUP.INP gém nhiéu test, mdi test cho trén mot nhém dong:

e Dong thir nhét trong nhém chtra hai s nguyén m va p,

e Dong thir j trong p dong tiép theo chira 2 s6 nguyén ijva Si, .
Cic sb trén mot dong céch nhau béi mot ddu céch.

Két qua: Ghi ra file vin ban ZGROUP.OUT, két qua mdi test dua ra trén mot dong chira s nguyén n
tim dugc tuong Ung voi test.

Vi du:

ZGROUP. INP ZGROUP .OUT
1 12
14

NRPR OO
NAIDNDdDDN
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Bai 6. a-DNA

Olympic tin hoc Viét Nam

Khi khdm phd ra su sdng trén hanh tinh Alpha, cdc nha khoa hoc bat dau tién hanh nghién ctru céu tric

cua cdc co thé song. Ho ngac nhién khi thay chiing c6 nhiéu diém khac véi sy song trén Tréi dat.

Cic co thé séng c6 cdu thanh tir cdc phan tir co ban dugc cdc nha
dat tén 1a a-DNA (hinh 4). C6 it nhiéu loai a-DNA, mdi a-DNA la
cac thanh té co ban goi 1a ma #. Chiéu dai cia mot a-DNA 13 mot sd
duong tuong Gng voi sd lwong mi A trong chudi. Trong qud trinh
ctia mot loai sinh vat, chiéu dai a-DNA cua loai d6 c6 thé s& 16n lén
s6 ctia chiéu dai ban dau. Nhu vay, hai a-DNA duoc goi 12 ¢6 quan
tiép néu chiéu dai cia 0-DNA nay 12 bdi sb cua chiéu dai a-DNA
Céc nha khoa hoc di thu thap dugc mot tap mau a-DNA dé phuc vu
nghién ctru.
Hay gitp cdc nha khoa hoc chon ra tir tdp mau di cho mot sd luong
cac a-DNA sao cho khong c6 hai a-DNA nao dugc chon ra ¢c6 quan
tiép voi nhau.
Dir liéu vao tur file van ban ADNA.INP:
e Dong dau tién chira sé nguyén duong n, 12 sb luong céc a-
DNA trén hanh tinh Alpha ma cdc nha khoa hoc da thu thap
duoc (1 <n<200).

khoa hoc
mot chudi
nguyén
phét trién
bang boi
hé truc
kia.
cho viéc

nhiéu nhét
hé truc

e Dong 2: chtra n s6 nguyén duong aj, ay, as, ..., a, cho biét chiéu dai cua cic a-DNA tuong trng

(1<a;<10%.

Cac so6 trén cung mot dong cdch nhau bdi mdt dau céch.

Két qua: ghi ra file vin ban ADNA.OUT mét s6 nguyén duong duy nhat 1a s6 luong a-DNA chon

duoc.

Vi du:

ADNA. INP

ADNA.OUT

8

12356879

5
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Nam 2008

Bai 1. Mt khiu
b¢ bao vé mdy tinh cua minh, vi¢éc han ché ngudi khic tham nhdp 1a mdt van dé dat ra cho nhiéu
nguoi st dung mdy tinh. D€ thuén tién trong luu trir va st dung, mot ngudi da qui dinh mat khau ma
minh chon 1a mdt xau 7 gom cdac chir cdi la tinh thuong théa man tat ca cdc tinh chat sau:
e Xau T c6 do dai m 1a mot so chan,
e (Céc ky ty trong xau T dugc danh so tur trdi sang phai bat dau tir 1 va thoa diéu kié¢n:
o Ti=Tyimvoimoiilasolé (1 <i<mdiv?2),
o Ti#T,.iy1 véimoiilasochan (1 <i<mdiv?2),
Vi du:
e “test” la moOt mat khau c6 @6 dai 4.
e “window” khong phai Ia mat khau vi ky tu thir 3 1a ‘n” khic ky tu thir 4 (=6-3+1) 1a “‘d’.
Nham khong dé 16 mat khau, anh ta dd dau mat khau T trong mot xau S chi chira céc chir céi la tinh
thudng. T 12 xdu c6 thir tu tir dién nho nhit trong s6 cdc xau con dai nhét cua S thoa man dleu kién da
néu trén cuia mat khiu. X4u con cta mot xau la xau thu dugc tir nd bang cach x6a di mot ) ky tu nao
do.
Yéu cau: Cho xau S. Tim mat khiu 7 d3 dau trong S.
Dir liéu: Vao tur file van ban PASSWORD.INP:

e Dong dau tién chira s6 nguyén n 12 do dai cta xau S (1<n<2000),
e Dong thtr hai chtra xau § c6 d¢ dai n.

Két qua: Ghi ra file van ban PASSWORD.OUT chtra mat khAu tim duoc
Vi du:

PASSWORD. INP PASSWORD.OUT
6 wdow
window




http://vnoi.info Olympic tin hoc Viét Nam

Bai 2. T4o bién

Tao bién dong mot vai tro hét strc quan trong trong qud trinh dam bao cin bang sinh thdi trén trdi dat.
Kha ning hap thu CO, cua né vuot xa kha nang tuong ung 6 tat cé cdc canh rimg nhiét d6i trén thé
gidi. Téo 1a thirc an chu yeu cua nhleu loai sinh vat bién va mot sd tao ciing ¢ mat trén ban dn cia con
nguoi. Vi vdy, sy phan bd va phat trién ciia tao trén bé mit dai duong dugc theo doi chat ché tir ngoai
khong gian. Céac v¢ tinh sinh thai thuong xuyén chup va gui vé trdi dat ban dd vung tao phat trién. Mi
vung c¢6 mat do tao cao dugc goi la canh dong tao. Mot s6 thong tin vé céc cdnh dong tao dwoc Lién
hop quéc bén cho cdc qudc gia quan tAim & ba muc:

e Miuc 1 (Day dit): bao gdom dif liéu va hé thong xir 1y,

e Mic 2 (Két qua): thong tin dugc xir Iy va két qua dugc chuyén giao cho ngudi mua,

e Miic 3 (Thong tin so cip): ngudi mua nhan dugc thong tin & dang so cip, chua qua xt 1y.

Di nhién gid ban & mirc 3 1a thap nhit. Cong ty SEAFOOD c6 d6i tau vién duong khé 16n nhung ciing
chi du kinh phi mua théng tin mirc 3. Thong tin ma Cong ty mua 12 ban d6 canh ddng tao & khu vuc
nhiét déi Thai Binh Duong c6 dang 12 mot mién dugc bao boi duong gap khic khép kin khong ty cit,
c6 cac canh song song voi truc toa d¢ va dugc xac dinh bdi toa do cac dinh ctia n6. Cac dinh duoc liét
ké theo mot chiéu nao d6 di vong quanh dudng gip khiic va khong c6 3 dinh lién tiép nao thing hang.
Toa dd cac dinh deu 1a nhiing s0 nguyén khong am, nhung cho ¢ dang nguyén thuy: gid tri cac toa do
cua hai diém lién tiép duoc viét lién tuc trén mot dong khong 6 ky tu phan cach tao thanh mot xau ky
tu s0. Y A

Vi du, ban dd tao & hinh 1 ¢6 toa d6 cac dinh 1 (1,2), (1,5),
(3,3), (3,7), (6,7), (6,4), (8,4), (8,1), (3,1) va (3,2). Néu céc
dinh dugc liét ké theo chidu kim dong ho thi thong tin Coéng
ty nhan duoc la:

6

1215 |l

3537

6764 I _
8481 L 2 4 6 8 X
3132 Hinh 1

MBJi phong cta Cong ty cAn mdt s6 loai thong tin. Ban 13 nhan vién ctiia Phong Ké hoach va ¢ d6 nguoi
ta yéu cau ban cho biét chu vi d va dién tich S ctia canh dong. Nha cung cap thong tin cho biét s6 dinh
ctia dudng gip khic khong qud 200000, gid tri toa do mdi dinh khong vuot qua 10°. Dir lidu dam bao
chinh x4c.

Dir liéu: Vio tir file van ban SEAWEED.INP gom:

e Dong dau tién chira sé nguyén duong n cho biét sb dinh cia duong gip khic,

e Mbdi dong trong céc dong tiép theo chira mot x4u chi chira cic ky tir s6 thap phan tng v6i mot
dong thong tin vé cdc dinh cia dudng gap khiic ma cdng ty da nhan dugc. Thong tin vé cdc
dinh dugc liét ké theo mot chiéu nao d6 (theo chleu kim ddng hd hodc nguoc lai).

Dit liéu cho dam bao ton tai duy nhat mot duong gap khic thoa mén diéu kién bai todn.

Két qua: Ghi ra file van ban SEAWEED.OUT, gém mot dong chira 2 s6 nguyén d va S, ghi céch nhau
mot dau cach.

Vi du:

SEAWEED. INP SEAWEED.OUT
10 26 30

1215
3537
6764
8481
3132
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Bai 3. Nhén ciia biéu thirc »
Bi€u thirc ngodc 1a xau chi gdbm cac ky tu ‘(C va ). Biéu thuc ngoac ding dugc dinh nghia mot cach
d¢€ qui nhu sau:

e Bicu thirc rong 1a biéu thirc ngodc diing,

e Néu A 12 biéu thtrc ngodc ding thi (A) ciing 12 mét biéu thic ngodc ding,

e Néu A va B Ia hai biéu thirc ngodc ding thi AB ciing 12 mt biéu thiic ngodc ding.
S6 luong ky tu trong biéu thirc ngodc ding goi 1a d6 dai cua biéu thirc.
Cho S 1a mot biéu thirc ngodc diing d6 dai 2n (n > 0). Nhan cua S ky hiéu la Ker(S) va dugc xic dinh
nhu sau. Goi U la xau thu dugc tur S bang cach bo di m ky tu cudi va m ky tu dau cua S, trong d6 m =n
div 2. Khi dé:

e Ker(S) = U, néu U la biéu thiic ngoidc ding va U#S,

e Ker(S) = @ (bicu thuc rong), trong trudng hop nguoc lai,
Qui udc Ker(9D) = O.
Vidy, S = ‘00)(), ta cé Ker(S) = ‘(). Néu S = ‘O0(0))’, c6 Ker(S) = D, vi U = )(()’ — khong phai 1a
biéu thirc ngodc ding. D& dang nhan thiy, véin = 1, Ker(S) = &.
V6i bicu thirc ngode ding S cho true ta c6 thé thyc hién d& qui nhiéu lan phép xdc dinh nhan
Ker(Ker(...(Ker(S))...)) cho dén khi nhan duqq biéu thuc rong. Tq goi bac~cf1a biéu thiuc S 1a sO lan
thyc hién dé€ qui viéc x4c dinh nhan ctua S cho dén khi nhan dugc biéu thuc rong.
Vi dy, bieu thirc S = “()(())()’ c6 bac 3 vi:

OO0 = (O) = 0~ 2.

Biéu thirc § = ‘O(0)’ c6 bac 1 vi nhan cia né Ker(S) =
Yéu ciu: Xét cdc bicu thic ngoge ding do dai 2n va c6 bic p. Céc biéu thirc ndy dugc sip xép theo
thir ty tr dién (‘(° < )’) va danh so bat dau tu 1 trd di. Hay tim biéu thuc thu k.
Dir liéu: Vao tir file vin ban EKERNEL.INP gdm mdt dong chira 3 sb nguyén n, p va k, cac s6 cdch
nhau mot dau cach (1<n<40,1<p<6,1<k< 3x1018) Dit liéu dam bao ton tai biéu thic can tim.
Két qua: Ghi ra file van ban EKERNEL.OUT xau ky tu x4c dinh biéu thirc tim duoc.

Vidu:

EKERNEL. INP EKERNEL.OUT
312 0 CO)
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Bai 4. LED

Dé tao khong khi s6i ndi va nhic nhd hoc sinh ¢d ging hoc tap, nha trudng lip mot ddng hd dém
nguoc, cho biét con lai bao nhi€u ngay, bao nhi€u gio, phut, gidy s& toi mot thoi diém quan trong
chang han nhu kiém tra cu01 ky cua moén van, thi hoc sinh g101 Quéc gla thi Tt nghiép v. v. . . Trén
mit ddng ho c6 4 cira sO: clra so D chi ngay hién thi 3 chir s6 cho biét s6 ngay con lai, cta sO H chi
gid, cira so6 M chi phut va ctra sO S chi giy. Mdi cira s6 H, M va S hién thi 2 chir sb chi gid, phit, glay
con lai. Moi chir s6 dugc hién thi bang céc Didt phat sang (LED) dat doc va ngang. Hinh 2a cho biét
cdch hién thi mdi chir sé tir 0 dén 9. Vi du, dé hién thi s6 0 can 4 LED doc va 2 LED ngang. Néu thoi
gian con lai 12 18 ngay, 10 gid, 20 pht va 10 gidy thi bang hién thi cia ddng hd dém nguoc s& c6 dang
nhu & hinh 2b.

CON LAI

Chir s6

01 2 3
Hién thi a E E 3
0

S6 LED Ngay (D) Gi» (H)  Phat (M)
doc 2 2 4 3

Hinh 2a Hinh 2b

Nhu vay, sau moi gidy trang thdi cua ddng hd dém nguoc sé& bi thay d6i va dé hién thi trang thai nay ta
phai bét sdang mét s6 lugng xdc dinh cdc LED doc va ngang. Pé thuan tién trong viéc xu 1y, nguoi ta
Iuu lai tong ) luong cac LED doc da dugc bat sang qua cac 1an hién thi cho dén trang thai hi¢n hanh.
Gia sir 1an dau tién dugc bat, bang ddng hd dém nguoc chi 18 ngay, 10 gio, 20 phiit, 15 gidy thi tong
) luong LED doc duoc bat sang s€ 1a 159.

Yéu cau: Biét trang thdi hién tai ciia dong ho dém nguoc (céc gid tri D, H, M, S) va téng sb luong céc
LED doc da dugc bat sang, hay xac dinh trang thai cua déng hd dém nguoc khi 1an dau tién duge bat.

Dir liéu: Vao tir file viin ban LEDS.INP gdm mot dong chira 5 s6 nguyén D, H, M, S, T (0 < T < 2*")
ghi cach nhau it nhat mét dau cach cho biét thong tin vé ngay, gio, phit, gidy cua trang thai hién hanh
va tong soO lugng cac LED doc da dugc bat sang.

Két qua: Ghi ra file van ban LEDS.OUT trén mot dong 4 s6 nguyén cho biét trang thdi ciia dong hd
khi Ian dau tién dugc bat theo thir ty ngay, gio, phit va gidy.

Vi du:

LEDS.INP LEDS.OUT
18 10 20 10 159 18 10 20 15
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Bai 5. Quay s6 tring thuéng

Trong tro choi quay so trang thuong, c6 mot banh xe chi quay quanh truc nguoc chiéu kim dong hd,
trén d6 c6 n 6. Trén moi 6 ¢6 ghi mot s6 nguyén duong khong vuot qud n va khong c6 hai s6 nao
glong nhau. Sb ghi trén 6 dugc goi 1a gid tri ctia 6. C6 mot kim dinh vi gan cb dinh bén ngoai banh xe
dé khi quay, cic 6 cua banh xe s& 1an luot ludt qua kim dinh vi. Khi banh xe dimg quay, kim dinh vi
tro vao 0 nao ta n6i banh xe dung ¢ 6 do.

Luot choi cua mét nguoi dugce thuc hién nhu sau. PAu tién, nguoi choi dugc quyén xoay dé banh xe
dirng lai & mot 6 xudt phat tuy chon. Hé thong s& ty dong dénh sé cic 6 trén banh xe tir 1 dén n theo
chiéu kim dong ho bét dau tir 6 xudt phat nay. Céc s thir tw ndy s& duoc giit nguyén cho dén khi két
thiic lugt choi. Sau khi chon 6 xudt phat, tra 10i cau héi tuong tng véi 6 nay va nhéan phan thuong néu
trd 101 ding, nguoi choi bam nit cho banh xe ty dong quay. Hé thong diéu khién dugc 14p trinh dé
bénh xe s& dung lai & 6 ¢6 s6 thtr ti 16n hon s th ty cta 6 ¢ 1an ding trude. Pong thoi, gid trj 6 6
moi ciing phai 16n hon gid tri ¢ 6 ci. MGdi 1an banh xe dimg, ngudi choi s& ¢6 co hoi tra 101 cau hoi dé
nhan phan thuong. Sau khi tra 1oi ding céu hoi, ngudi choi lai bam ndt cho banh xe tiép tuc quay.
Luot choi két thiic khi ngudi choi tra 161 sai hodc hé théng diéu khién khong tim dugc 6 dung tiép
theo.

Néu chon vi tri xudt phét hop Iy ngudi choi s& ¢6 nhiéu co hi tra 10i cdc cau hoi dé linh thudng.

Vi du, gia str banh xe ¢6 5 6 1an luot mang gid tri 1, 3, 2, 5, 4. Néu chon 6 xudt phdt 12 6 ¢4 gid tri 2,
banh xe c6 thé dung & 6 c6 gid tri 5, 4 hay 3. Du dung lai & 6 nao thi lugt choi cling két thic. Néu
chon 6 xuat phat 1a 6 c6 gid tri 1, nguoi choi trong truong hgp may man nhat, ¢é thé cé tdi ba co hdi
trd 101 cau hoi cua tro choi (xem vi du trong hinh 3).

Hinh 3- Néu bét diu tir 1 ta c6 thé ¢6 tdi da 3 co hoi tra 1oi

Yéu ciu: Cho n va gid tri cta cdc 6 trong vong tron. Hay cho biét s6 co hoi nhiéu nhat duoc tra 10i cdu
hoi ciia trd choi ma nguoi choi ¢6 thé chd doi néu chon 6 xudt phat hop 1y.

Dir liéu: Vao tu file van ban LWEEL.INP:
¢ Dong dau tién chira s6 nguyén n (1<n<1000) la s0 0 trén banh xe.
¢ Dong thtr hai chtra n sO nguyén duong cho biét lan lugt gi,é tri cua cac 0 trén banh xe duoc liét
ké theo chi€u kim dong ho bat dau tir mot 6 nao d6. Cac so trén cing mot dong cich nhau béi it
nhat 1 dau cach.
Két qua: Ghi ra file vian ban LWEEL.OUT mdt s6 nguyén duong duy nhét 12 s§ co hdi nhiéu nhét
duoc tra 101 cau hoi.
Vi du:

LWEEL.INP LWEEL.OUT
5 3
13254
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Bai 6. Cong nghé Nano

Cong nghé Nano mang lai nhiéu thay doi trong viéc ché tao cdc mach dién tr. Vi du, cdc bang mach
khong c6 dang hinh chit nhat ma 1a hinh tam gidc déu, tir d6 tao ra cdc con chip hinh kim tu thap. Xét
viéc ché tao mot bang mach Nano. Bang mach ¢ hinh tam gidc déu va duoc chia thanh luéi cdc tam
gidc déu con bang cic duong song song v6i canh tam gidc. Cdc tam gidc con ¢6 dg dai canh bang 1 va
tao thanh cdc hang ddnh sd tir 1 trd di, tir trén xubng dudi, & mdi hang cdc tam gidc dugce danh sb tir 1
tro di tur trdi sang phai. Mot tam gidc dugce xdc dinh boi hai toa do: hang va vi tri trong hang (Hinh 4a).
Céac duong song song voi hai canh bén bang mach tao thanh ludi toa do, xac dinh vi tri dinh cac tam
gidc con (Hinh 4b).

AV VAN VV 9
i N4 N

Hinh 4a Hinh 4b Hinh 4c

Cic linh kién Nano c6 dang hinh tron véi kich thudc ding bang hinh tron ndi tiép tam gidc déu voi do
dai canh Ia 1. C6 2 loai linh kién 7 va P. Linh kién loai T duoc céy gon vao mQt tam gidc con trong
Iudi, con linh kién loai P duoc céy sao cho tdm cua linh kién tring véi dinh cua tam gidc con. Méi linh
kién déu nam gon trong bang. Sau khi da ciy céc linh kién, trén bang mach xuit hién nhimg ving
duoc bao boc bai cdc linh kién. Nhitng viing nay 1a nhitng viing nhay cam, can duoc 1am sach va phu
mot 16p bao vé dic biét. Dé tinh chi phi 1am sach va phu céc viing nay, ngudi ta can biét tong dién tich
ctia chiing trén mach di thiét ké.

Vi dy, trén bang mach & hinh 4c ¢6 7 linh kién loai 7 duoc céy vao cdc tam gidc con (2,1), (2,2), (2,3),
(3,2), (3, 3), (3,4) va (4, 6), c6 mot linh kién loai P ciy vao vi tri dinh (1,2) va xuét hién 2 viing nhay
cam.

Yéu cAu: Cho biét m — s linh kién loai 7, n — sb linh kién loai P, toa dd cta cdc linh kién (toa do linh
kién loai T Ia toa d¢ tam gidc chura linh kién, toa dg linh ki¢n loai P 1a toa d§ tdm cua nd). Hay xdac
dinh dién tich viing khép kin vé&i d6 chinh xédc 5 chir sb sau ddu chim thap phan.

Dir liéu: Vao tur file van ban NANO.INP:

* Dong dau tién chira 2 s6 nguyén khong am m va n (0 < m+n < 20000),

e MaJi dong trong m dong tiép theo chira 2 sb nguyén dwong xic dinh toa d6 mét linh kién loai 7,

e MaJi dong trong n dong tiép theo chira 2 s6 nguyén duong xé4c dinh toa d6 mot linh kién loai P.

Céc s trén mot dong cdch nhau mot ddu cach. Gid tri mdi toa do khong vuot qua 10°.

Két qua: Dua ra file van ban NANO.OUT dudi dang s6 thuc véi 5 chir s6 sau ddu chim thap phan.

Vi du:

NANO. INP NANO.OUT
0.35586

W w W DNDDN g
DWW ND R
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Ghi chu: © = 3.14159265358979323846264338327950288419716939937510



