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~ CONTEST 04
TONG QUAN VE DE THI

Bai | File ngudn ngp File dix liéu File két qua Biéu diém
1 EXPRE.* EXPRE.INP EXPRE.OUT 3,0 diém
2 NUMBERDN.* | NUMBERDN.INP | NUMBERDN.OUT 3,0 diém
3 LUCKYDN.* LUCKYDN.INP LUCKYDN.OUT 4,0 diém
4 GIFTBUY.* GIFTBUY.INP GIFTBUY.OUT 4,0 diém
5 NONZERO.* NONZERO.INP NONZERO.OUT 4,0 diém
6 DAYCONDN.* | DAYCONDN.INP | DAYCONDN.OUT 4,0 diém
7 QUEEN.* QUEEN.INP QUEEN.OUT 4,0 diém
8 TROCHOIKT.* | TROCHOIKT.INP | TROCHOIKT.OQUT 5,0 diém
9 OLYMNET.*> OLYMNET.INP OLYMNET.OUT 5,0 diém

Chu y:

- Phan mé réng * 1a PAS, PY hay CPP tly theo ngén ngir va méi triwong ldp trinh Pascal,
Python hay C++;

- Tép di lidu va tép két qud & trong thw muc hién hanh, thi sinh khéng phdi khai bdo dwong dan
dén hai tép nay.

Hay Idp trinh gidi cac bai toan sau:

Bai 1: Tinh biéu thirc
Cho ba s6 nguyén a, b, c.
Y&u cau: Hay tinh gié tri cua biéu thicc (a — b) * c.
Dir liéu vao: Tir tép tin van ban EXPRE.INP gom ba s6 nguyén a,b,c (0 < a,b,c <

109).
Két qua: Ghi ra tép tin van ban EXPRE.OUT gom mot s6 nguyén 1 két qua biéu thuc.
Vi du:
EXPRE.INP EXPRE.OUT
623 12

Bai 2: S6 nguyén
An 1a mét hoc sinh rat yéu thich mén Tin hoc, dé rén luyén tu duy vé ki niang 1ap trinh,
thay gido cho mot s6 nguyén duong n va yéu cau An hay tinh binh phuong cac sb theo quy tac:
+ Néu n 12 s6 nguy@n I¢ thi tinh tong binh phuong cac sb 1 tir 1 dén n;
+ Néu n 12 s6 nguy@n chan thi tinh tong binh phwong cac s6 chan tir 1 dén n;
Yéu cau: Em hay cho biét tong binh phwong cac s6 theo yéu cau ma An can tim.
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Dir liéu vao: Cho trong tép tin van ban NUMBERDN.INP gom mot so nguyén duong
n(1<n<10°);
Két qua: Ghi ra tép tin van ban NUMBERDN.OUT gom mét sé nguyén 1a két qua tim
duorc.

Vi du:
NUMBERDN.INP | NUMBERDN.OUT Giai thich
4 20 - Vin 1a sé chan vy tong
la: 22 + 4% = 20
5 35 -Vinlasé lé vdy téng
la: 12+ 32+ 52 =35

Rang bugc:

+ CG 80% s0 test twong iing 80% sé diém co n < 10%;

+ C6 20% s test twong 1ng 20% s6 diém co n < 10°;
Bai 3: Ciip s6 may man

Vao ngay I&, Hung duoc me dan di dao choi & mot trung tim thuong mai, cau duoc ting

mot tim thé may man. Bé duoc ting thuang, Hung phai thuc hién n 1an quay s6, 1an quay thi i
nhan dugc mot s6 €6 gia tri a; va (i = 1,2, ...,n). Cudi cing Hung s& nhan dugc mot phan
thudng 12 hai 1an quay c6 tong 1a mot sé chén ¢ gia tri 16n nhat.

Yéu cau: Cho n 1an quay va gié tri caa mdi lan quay 1a a,, a, ..., a,,. Hay tim hai lan quay
a;,a; (1 <i#j<n)saocho (a; + a;) 1amét sb chdn co gia tri I6n nhat.

Dir liéu vao: Cho trong tép tin van ban LUCKYDN.INP gom

+ Dong dau tién ghi s6 nguyén duong n (n < 10®) 1a s6 lan quay sd.

+ DoOng thir 2 ghi lan luot cac sé nguyén ay, as, ..., a, (1 < a; < 10°) 1 gia tri caa moi

lan quay.

Két qua: Ghi ra tép tin van ban LUCKYDN.OUT gom mét sé nguyén cho biét tong 16n
nhat tim duoc.

Vi du:
LUCKYDN.INP | LUCKYDN.OQUT Gidai thich
8 18 Hali s6 tim dwoc 1a 8 va 10 co
457839610 tong 8 + 10 = 18

Rang bugc:

+ C6 50% S test twong 1ng 50% sé diém c6 n < 2000;
+ C6 30% $6 test twong 1ng 30% so diem ¢ n < 10°;
+ C06 20% s6 test con lgi khong c6 rang bugc gi thém.
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Bai 4: Mua hang

Mika dén cua hang gan nha dé mua qua ting ban bé vao dip nim méi. Cira hang ban n
mon qua, mon qua tha i ¢d gia 1a a; dong. Cira hang dang c6 chuong trinh khuyén mai dac biét:
néu ban mua chinh xac k mén qua, ban s& chi tra tién cho moén qua cé gia dat nhat trong k mén
qua ban chon.

Mika c6 p ddng, anh ta mudn mua cang nhiéu qua cang tét véi sb tién anh ta c6. Mika co
thé thuc hién mot trong cac thao tac sau nhiéu lan néu can:

+ Mika c6 thé mua mot mon qua véi chi sé i néu anh ta hién c6 du tién (tac lap > a;).

Sau khi mua mén qua nay, s tién cua Mika giam di a; déng (tic lap = p — a;).

+ Mika c6 thé mua mot mén qua véi chi sé i, va ciing chon chinh xac k — 1 mén qua khéc

c6 gia khong vuot qua a;, néu anh ta hién c6 du tién (tec lAp > a;). Do d6, anh ta mua

tat ca k mon qua nay va sb tién cua anh ta giam di a; dong (tic lap = p — a;).

Luu ¥ rang mdi mon qua chi ¢é thé duoc mua khdng qua maot lan.

Yéu cau: Hay gitp Mika xac dinh s6 lugng mon qua t6i da anh ta c6 thé mua.

Dir liéu vao: Tu file van ban GIFTBUY.INP gom:

+ Dong 1: Chira basé nguyénn,p,k (2 < n < 1051 < p < 10%,2 < k < n).

+ Dong 2: Chtra n s6 nguyén a,, a,, ..., a, (1 < a; < 10%) la gia cua n mon qua.
Két qua: Ghi ra file GIFTBUY.OUT gom:

+ Mot s6 nguyén duy nhat Ia s lugng mon qua téi da ma Mika c6 thé mua duoc.

Vi du:
GIFTBUY.INP GIFTBUY.OUT
562 3
24357
Giai thich:

+ Dau tién, Mika mua mon qua s6 1 va tra 2 dong. Sau d6 mua hai mon qua so 2 va 3 chi

tra 4 dong.
Bai 5: Nonzero

~ Cho mot mang a gom n 6 nguyen a,, a, ..., a,. Mdi budc ban ¢é thé ting mot phan tir
bat ki Ién 1 don vi. Cu thé, moi budc ban co thé chonchiso i (1 < i < n) va thyc hién gan
a; =a; +1.

Yéu cau: Tim s6 budc toi thiéu can thuc hién de 1am cho ca tong va tich cac phan tur trong
mang a la khac 0. Cu thé, tim so buoc toi thieu dé a, +a,+:-+a,+#0 va
a, Xa, X..xa, # 0.

Dir liéu vao: Tu file van ban NONZERO.INP gém:

+ Dong dau tién chira mot s6 nguyén t (1 < t < 10°) 1a sb lugng test. Mdi test dugc mo

ta nhu sau:

- Dong 1: Chita mot s nguyénn (1 < n < 100) la kich thudc phan tir trong mang.

- Dong 2: Chaa n sb nguyén a,, a,, ...,a, (=100 < a; < 100) 1a cac phan tir trong

mang.
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Két qua: Ghi ra file van ban NONZERO.OUT gom:

+t dong dong thir i twong (ng Vi test thir ¢ trong file input in ra mot s6 nguyén duy nhét
1a s6 budc t6i thiéu can thuc hién dé ca tong va tich cac phan tir trong mang 1a khéc 0.

Vi du:
NONZERO.INP NONZERO.OUT
3 1
3 2
2-1-1 0
4
-1001
2
-12
Bai 6: Day con

M®bi diy con duoc goi 1a day con lién tiép néu day con d6 c6 dang a;, a;4q, Ajsr v a;
Vi1 < i <j <n,laday con cua diy a gom n phan tir cho trudc.

Cho mot day gom n s6 nguyén duong a4, a,, ..., a, Va hai sé nguyén duong p, q. Nguoi
ta muén dém so céac day con lién tiép cua day so di cho co tong cac so 16n hon hodc bang p va
nho hon hoic bang g.

Yéu cau: Hay lap trinh dém sb cac day con lién tiép thoa méan diéu kién bai toan.

Dir liéu vao: Cho trong tép tin van ban DAYCONDN.INP gom hai dong:

+ Dong dau ghi ba s6 nguyénn,p,q (1 <n <1051 <p,q < 10'%,p < q);

+ Dong thir hai ghi n s6 nguyén a,, a,, ...,a, (1 < a; <1000,i = 1,2, ...,n);

Két qua: Ghi ra tép tin vin ban DAYCONDN.OUT gom mot sé nguyén 1a sé cac day
con lién tiép théa mén co tong cac so 16n hon hoic bang p va nhé hon hoic bang q.

Vi du:
DAYCONDN.INP | DAYCONDN.OUT Giai thich
1 12 L Tur test vi du 2: Ta ¢ cac day
65 10 9 con thoa man la: (3, 2); (2, 4);
12 20 35 19 1)12321 11 2)’ (21 4; 2! 1)’ (4! 2;
2464341121459 Vay két qud 9 day con.

Rang bugc:
o C040% S test tuwong 1ng 40% sé diém c6 1 < n < 100,q < 10°;
o C040% S test tuwong 1ing 40% sé diém c6 100 < n < 5000,q < 10°;
e C020% S6 test tong 1ng 20% sé diém théa 5000 < n < 10°%,q < 108;
Bai 7: Quéan hau
Trén ban co vua kich thudc n X n dugce chia thanh cac 6 vuéng don vi, cac hang dugc

danh s tir 1 dén n tir dudi 18n trén, céc cot dugce danh s tir 1 dén n tir trai sang phai. Ngudi ta
dat mot quén hau vao 6 (r, ¢) va k vat can ¢ cac 6 khac nhau.
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Nhu ta d3 biét, quan hau c6 thé di dén duoc tat ca cac 6 ciing hang, cing cot va cing dudng
chéo di qua 6 ma quéan hau dang dting (xem hinh dudi, vong tron thé hién tat ca cac 6 ma quan
hau c6 thé di dén). Tuy nhién, trén duong di néu gap vat can, quan hau khdng thé di tiép.

Yéu cau: Em duoc cho biét vi tri ciia quan hau va vi tri cua k vat can. Hay cho biét quan
hau c6 thé di dén duogc bao nhiéu 6 trong ban co khi thuc hién mot nude di chuyén.
Dir liéu vao: tir file vin ban QUEEN.INP gém:

+ Dong 1: Chira hai s6 nguyén n,k (0 < n
co va so luong vat can.
+ Dong 2: Chtra hai s6 nguyén r,c (1 < r,c

< 10°%0 < k < 10°) Ia kich thudc ban

< n) la vi tri dat quan hau.

+ k dong tiép theo, dong thu i chira hai s6 nguyén x;, y; 1 vi tri dat vat can thu i.
Két qua: Ghi vao file van ban QUEEN.OUT gom:
+ M6t sb nguyén duy nhét 12 s6 6 ma quan hau c6 thé dén dugc.

Vi du:

QUEEN.OUT

QUEEN.OUT

40
44

53
43
55
42
23

10

Bai 8: Tro choi

Ti dang hoc 14p trinh Scratch va cau ta rat thich tha khi viét duoc céc tro choi theo y cua
minh. Hom nay, Ti dang viét tro choi “C4 16n an c4 bé” v6i y tuong nhu sau: Trén man hinh tro
choi xuét hién n con c4, cac con ca dugc danh s tir 1 dén n, con cé thir i co kich thudc 14 a;.
M6t con cé c6 kich thudc 16n hon c6 thé an thit con ¢6 kich thuéc nhod hon, qua trinh nay dwoc
l3p lai cho dén khi trén man hinh chi con 1 con ca thi tro choi két thiic. Néu con ¢4 i an thit duoc
con ca j thi con ca i sé c6 kich thuéc méi la a; + a;.

Trong lac Ti dang trién khai ¥ tuong cua minh, Ti ty hoi vai mdi con ca trén man hinh

licu n6 c6 thé 1a con séng s6t dén cudi cung khong?
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Yéu cau: Em duoc cho biét kich thudc cia n con ca. Hay giap Ti xac dinh xem v&i moi
con ¢4, ¢ ton tai tredng hop ma nd co thé tre thanh con cé sdng sét cudi cung khi tro choi két
thuc hay khéng?

Dir liéu vao: Tu file vin ban TROCHOIKT.INP gém:

+ Dong 1: Chtra s6 nguyén duong n 1a s6 lwgng con ca trén man hinh (1 < n < 5 x 10°).

+ Dong 2: Chira n s6 nguyén duong a,, a,, ..., a,. S6tha i (i = 1..n) la a; 13 kich thudc
cua con concathiri (1 < a; < 10°).

Ké&t qua: Ghi ra file vin ban TROCHOIKT.OUT gém:

+ Dong 1: Chira mét day n chit s6 0 hoic 1 khong chira dau cach. S6 & vi tri thir i 13 1 néu
con c thir i c6 thé 1a con sdng s6t dén cudi cung, nguoc lai 14 0.

Vi du:

TROCHOIKT.INP | TROCHOIKT.OQUT
4 1011
3284

Giai thich:
- Con ¢4 1 cd thé an cac con ca theo thir tu: ca 2 (tang kich thudc 1én 5), sau d6 an con ca
4 (tang kich thudc 18n 9) va cudi cing an con ca 3, 1ac nay né 13 con ca cudi cing.

- Con c& 2 khong thé sdng dén cudi cling

- Con ¢4 3 ¢6 thé an cac con cé 1, 2, 4 nén no la con séng dén cudi cung.

- Con ¢4 4 cd thé sdng dén cudi ciing néu no an cac con ca theo th ty 1, 2, 3(hoac 2,1,3).
Rang bugc:

1073;

+ C6 60% s6 test tng Vi 60% sb diém cua bai con <
+ 40% s6 test con lai khong gidi han gi thém.
Bai 9: N6i mang may tinh

bé chuan bi cho cudc thi dong doi trong ky thi Olympic tin hoc sinh vién toan quéc, Ban
t6 chuc quyét dinh thuc hién viéc ndi Mang n may tinh (dugc danh s6 tir 1 dén n) & céc trai dé
c6 thé thuc hién viéc cham bai theo yéu cau cua cac doi du giai. Mot may tinh & mot trai nao d6
dugc goi 1 da dugc hoa mang néu nhu n6 dugc ndi truc tiep véi may chu ctia Ban to chirc (may
duoc danh sb 1 trong sé n may tinh noi trén) hodc dugc ndi voi mot may da duge hoa mang cua
mot trai khac. Ta goi cach n6i mang la viéc thuc hién cac kénh ndi gilra mot s6 cap may sao cho
mdi may déu dugc hoa mang. Do nhiéu 1y do khac nhau, chi c6 mot sé may co thé ndi truc tiép
v6i may chil va ciing chi c6 mot s6 may tinh cé thé ndi truc tiép duoc voi nhau. Biét chi phi
thuc hién cac kénh ndi nay, Ban td chuc giai can chon ra hai cach nbi mang khac nhau voi téng
chi phi thyc hién 14 nhé nhat c6 thé.

Yéu ciu: Xac dinh céac chi phi cua hai cach ndi mang véi tong chi phi thuc hién 1a nho
nhét (hai cach véi tong chi phi 1a nho nhat va nho nhi). Hai cach ndi mang dugc xem la khac
nhau néu ton tai it nhat 1 kénh ndi & cach nay khéng ¢ trong céach kia.

Dir liéu vao: Tu file van ban OLYMNET.INP gom:

e Dong dau tién chta hai s6 nguyén n, m duoc cach nhau béi dau cach, trong d6 n (3 <
n < 1000) la s6 lwong may tinh ndi mang, m 1a s6 kénh ndi ¢é thé thuc hién duoc gita mot sb
cap may trong sé ching (n < m < 10000).
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» M3i dong trong sé m dong tiép theo chira ba s6 nguyén duong a;, b;, ¢; dugc ghi cach
nhau bai dau cach, trong d6 ¢; cho biét chi phi dé thuc hién kénh ndi may a; véi may b;, ¢; <
30000 (i = 1,2,...,m).

Gia thiét dir liu dam bao ludn c6 cach ndi mang.

Két qua: Ghi ra file van ban OLYMNET.OUT gom hai s nguyén s, s, (cach nhau boi
dau céch) 1 hai chi phi nho nhét caa hai cach ndi mang tim dwoc, trong d6 s; < 55,5, = 5,
khi va chi khi c6 it nhat hai cach ni mang khéc nhau ¢ chung chi phi nho nhét.

Vi du:

OLYMNET.INP | OLYMNET.OUT
58 110 121

1375
3451
2419
3295
2542
5431
129
3566
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