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STT Tén bai Tén t¢p chwong trinh | Tén (§p dir ligu vio | Tén t¢p két qua ra | Diém
Bai 1 | Phéng danh PHONGANH.* PHONGANILINP | PHONGANH.OUT | 5,0
Bai 2 | Diy hoan hio | HOANHAOQ.* HOANHAO.INP HOANHAO.OUT | 5,0
Bai 3 | Chudi cin bing | CANBANG.* CANBANG.INP CANBANG.OUT | 4,
Bai 4 | Siéu may tinh | MAYTINH.* MAYTINH.INP MAYTINH.OUT 3,0
Bai 5 | Ning cp cong | NANGCAP.* NANGCAP.INP NANGCAP.OUT 3,0

Chi y: Déiu * dwpc thay thé béi CPP, PY ciia nén ngit Idp trinh dwgc sic dung twong trng la C/C++ hodc Python.

Bai 1. Phéng anh (5,0 diém)
C6 mot birc anh k§ thuat s6 v6i chiéu rong W va chiéu cao H. Ta cin hién thi bic anh trén mot
man hinh c6 chiéu réng A va chiéu cao B.

Birc anh c6 cac canh song song v&i man hinh. Man hinh ¢6 chirc ning .f
phong anh theo mét hé sé nguyén duong k, anh sau khi phéng sé& c6 kich [
thuée kW x kH. Anh c6 thé xoay 90 d§ trude khi phong, khi d6 chiéu rong

va chiéu cao cua anh dbi ché cho nhau.

Yéu cdu: Hay tim hé sé k nguyén duong 16n nhét c6 thé dé toan b anh

sau khi phéng phai ndm tron trong man hinh.
Dir liéu vao tir tép van ban PHONGANH.INP:
* Gbm bdn dong chira 14n luot bbn sb nguyén dwong W, H,A,B (1 < W,H,A,B < 107);
Dit liéu bdo dam anh dit vira man hinh theo it nhat mot huéng khi k = 1.

Két qua ghi ra tép viin bin PHONGANH.OUT:

e Mot s6 nguyén 1a két qua cua bai toan.

e i pee e

PR LEEER T

Vidu:
PHONGANH.INP PHONGANH.OUT GIAI THICH
2 1 Khdng xoay va khong phong anh.
5
4
6
5 2 Xoay &nh 90 43 va phéng &nh gép 2 lin,
3
8
10
| \
Rang bujc:

o C680% sb test tng véi 80% sb diém c6 W, H, A, B < 1000;
o 20% sb test con lai img véi 20% sb diém khong c6 rang budc thém.
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Bai 2. Day hoan hio (5,0 diém)

Cho m{t day $0 nguyén dirong, g(‘)m N s6 ay, ay, .., ay. Dy ) dugc goi la hoan hao néu phén tr
o gid trj a; xuiit hi¢n ding a; 1an trong dily s6 do6 (1 < i < N).

Yéu cdu: Tim cich xod 16i da mot ph?m ur ciia diy s6 ban dAu dé ddy s6 tr¢s thanh day s6 hoan hao.
Dir ligu vao tir file vin bin HOANHAQ.INP:

e Dong diu tién chira s6 nguyén duong N (1 € N < 10%);

e Dong thir hai chira N s6 nguyén duong ay, ay, ..., ay (1 < a; < 10%),
Két qua ghi ra file van bin HOANHAOQ.QUT:

M3t s6 nguyén 1a mt trong nhirng trudmg hop sau:

e Néu diy ban diu da 1a ddy hoan hdo, in ra 0;

e Néu diy ban d‘z‘iu khong la day hoan hio va cin xo4 di mot phan tir dé tros thanh ddy hoan hao,

in ra gi tri phan tr can xo4a;
e Néu khong thé bién déi thanh day hoan hao, in ra —1.

Vidu:
HOANHAO.INP | HOANHAO.OUT GIAI THICH ]

4 0 Diy da cho la diy hoan hao vi ¢6 1 phén tir ¢6
3133 gia tri 1 va 3 phin tir ¢6 gi4 tri 3.
4 2 Xoa mdt phén tir ¢b gia tri 2 thi ddy s trd thanh:
3233 [3,3,3] la ddy hoan hao.
5 1 Xoa mét phan tir ¢6 gia tri 1 thi ddy so tro thanh:
31133 [3,1,3,3] 1a day hoan hao.
5 -1 Khéng thé bién doi thanh ddy hoan hao.
34433

Rang bugc:

e C6 80% sb test img véi 80% sb diém co N < 1000;
e 20% sb test con lai img véi 20% sb diém khong c6 rang budce thém.

Bai 3. Chudi cin bing (4,0 diém)
Cho mdt chudi S chi chira nhimg ky tir in thudmg trong bang chir cai tiéng Anh.
Mdt chudi duge goi 14 chudi cin bang néu thoa man céc tiéu chi sau:
e D¢ dai chudi 12 s6 chin;
o Céacky tr phin biét xuAt hién & hai nira ciia chudi 14 gidng nhau.
Vi du:
e "aaazzaaz" | chudi cin bing vi mdi nra chudi "aaaz" | "zaaz" chira dung hai ky tu
phanbiét 'a' va 'z"';
e "abbba" khong la chudi cin bing vi dd dai chudi 1a s6 1é (khdng chia déi dugc);
e "aaab" khong Ia chudi cin bing vi nira bén trai chi chira ky ty 'a' cdn nira bén phai chira
kytrra' va 'b'.
Yéu ciu: Hay dém sb lugng chudi con lién tiép cua chudi S 1a chudi can bing.
Dix ligu vio tir tgp viin bain CANBANG.INP:
¢ M0t dong duy nhéit gom chudi S ¢6 d§ dai khong vugt qua 105.

Két qua ghi ra t¢p viin bain CANBANG.OUT:
o Mot s nguyén 1a két qua cua bai toan.
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Vidu:

CANBANG.INP | CANBANG.OUT GIAI THICH

aazazz 4 C6 4 chudi thoa min: "aa", "aazazz", "azaz", "zz".
ababbcd 2 C6 2 chudi thoa min: "abab", "bb".

Rang bugc:

C6 40% sb test img véi 40% s6 diém c6 do dai cta chudi S khong vugt qua 50;

e 20% sb test khac img véi 20% s6 diém c6 dg dai ciia chudi S khong vuot qua 200;
e 20% sb test khic img véi 20% s6 diém c6 do dai ciia chudi § khong vugt qua 2000;
20% sb test con lai img véi 20% sb diém khong c6 rang budc thém.

Bii 4. Siéu may tinh (3,0 diém)

Mot hé thong siéu may tinh dang tiép nhén danh sach gdm N géi tac vu tir cac td chirc cin lap lich
thuc thi (c6 ti da ba td chirc). Goi tac vu thir i cia td chirc A; yéu cau C; 16i vi xir Iy (CPU) va R;
gigabyte by nhé RAM.

Dé bo diéu phdi phan cimg c6 thé t6i wu hoa ludng xir 1y, ta cin chon chudi tac vu sao cho nhu ciu
tai nguyén CPU va RAM ciia tac vu sau ludn 1ém hon tac vu trude. Néi cach khac, chon mét chudi K
tac vu (iy, i3, ... ig) thoa mén quy tic sau:

Ci1 < Ciz < e < CiK va Ril < Riz e L Ri}(

Dé giir tinh can bing gifra céc td chirc, chudi tic vu dugc chon dam bao khong cé ba téc vu lién

tiép thudc cting mét t chitc.

Yéu cdu: Hay xac dinh do dai chudi tac vu hop 1é dai nhét.
Dir liéu vao tir tép van ban MAYTINH.INP:
* Dong déu tién gdm sb nguyén duong N (1 < N < 105);
¢ N dong sau, dong thir i gé)m ba s nguyén duong C;,R;, A; (1 < C;,R; < 10%8;1 < 4; <3).
Dir liéu dam bao khéng c6 2 bd C;, R;, A; gidng nhau.
Két qua ghi ra tép vin bin MAYTINH.OUT:
» Mot sb nguyén la két qua cua bai toan.

Vidu:
MAYTINH.INP MAYTINH.OUT GIAI THICH

8 5 C6 thé thuce hién céc tac vu nhur sau:
331 [1,1,1]

4 32 [4,3,2]

9 8 3 [5,6,1]

1.4 4 [7,7,1]

981y [9,8,3]

561

782V

771V
Rang bujc:

o C6 40% sb test img v6i 40% sb diém c6 1 < N < 20;

20% sb test khéc img v6i 20% s6 diémc6 1 < N < 1000; 1 < 4; < 2;
20% sb test khéc (g véi 20% s6 diém ¢6 1 < N < 1000;

o 20% sb test con lai tmg vai 20% s6 diém khong cé rang budc thém.
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Bai 5. Néng cip cong (3,0 diém)

H¢ théng quan 1y mang lu6i gdm N hanh tinh duge danh sé tir 1 dén N va M cbng dich chuyén
hai chiéu, cong thir i ndi hai hanh tinh 1; va v ¢O ngudng chiu tai ¢;. Mot tau ¢d6 mire nang lugng W
chi di qua dugc cdng c6 ¢; = W.

Trung tam didu khién cin xir ly Q chuyén bay dgc 1ap. Mi chuyén bay yéu cau dua mot tau c6
mirc niing lugng W tir hanh tinh s dén hanh tinh ¢. Trong chuyén bay dé, trung tim diéu khién c6 thé
ndng cdp ngudmg chiu tai t6i da clia ding mt cdng bit ky 1én vo han. Sy thay dbi khong duge gii lai
va khong anh hudng dén cic chuyén bay khéc.

Yéu cau: V&i mdi chuyén bay, hily xéc dinh tau c6 thé di tir hanh tinh s dén hanh tinh ¢ hay khong
néu lyra chon t6i wu cdng dugce nang cép.

Dir lié¢u vao tir t¢p vin ban NANGCAP.INP:

e Dong diu tién chira ba s6 nguyén N,M,Q 2 <N € 10%,1 <M <2x 10° 1 < Q < 10%);

e M dong tiép theo, dong thir i chira ba s6 nguyén u;, vy, ¢; (1 S w;,v; < N; 1 < ¢; < 10°%);

e (Q dong cudi cung, mbi dong chira ba sb nguyéns, t, W (1<s,t<N;s#t;1<W <10%.

Dit liéu dam bao db thi khong c6 khuyén va khong c6 da canh.

Két qua ghi ra tép vin bin NANGCAP.OUT:
e Véimdi chuyén bay, in YES néu tau cé thé dén dich; nguoc lai in NO.

Vidu:

NANGCAP.INP | NANGCAP.OUT GIAI THICH

75 4 YES oCothedltuhanhtmhldenhanhtmhtl-vmmucnang

123 YES lugng 2 ma khoéng can nang ngudng chiu tai ciia cong nao.

245 NO e Co6 thé di tir hanh tinh 4 dpn hanh tinh 3 v6i mirc ning

25 6 NO lugng 4 v:c‘l cin nang cip céng 1-2,

137 e Khong thé di tir hanh tinh 5 dén hanh tinh 3 véi mirc néng

617 4 lugng 7 v§ ¢6 hai cong c6 nguong nho hon 7.

i 4B e Khong thé thuc hién chuyén bay thit tur, vi hanh tinh 1 va
hanh tinh 6 khong lién thong.

4 3 4

537

161

Rang bugc:

o C620% sb test img v6i 20% sb diém c6 ¢; = 1 véi moi céng va W = 1 véi moi chuyén bay;
20% s test kh4c tng vdi 20% sb diém c6 N < 1000; M < 2000; Q < 1000;

20% s test khac img véi 20% s6 diém cé moi chuyén bay ¢6 ciing mirc ndng luong W;

20% s6 test khéc img véi 20% s6 diém c6 db thi 1a cdy;

20% sb test con lai ung véi 20% sb diém khdng c6 rang bugc thém.

Hét -
Gidm thi khéng giai thich gi thém.
HO &0 thi SINR: .vee e e <t d R L ——
Ho tén va chir ky cta giam'thj 1: Ho tén va chir ky cua giam thi 2:
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