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KHANH HOA NAM HQC 2026-2027
PE THI CHINH THUC Mon thi: Tin hoc (Vong 2)
Ngiy thi: 23/9/2026
(Pé thi c6 04 trang) Thoi gian: 180 phiit (khdng ké thoi gian phdt dé)
TONG QUAN VE PE THI

X .. Tén tép .

Bai Tén bai Tén tgp di ligu vio| Tén tép két qua | Théi gian
chirong trinh

1 |Robot l4y hang BAI1.* BAI1.INP BAII.OUT |1 gidy/test

2 |Sap xép BAI2 * BAI2.INP BAR.OUT |2 gidy/test
3 |Chy than cb dai BAI3.* BAI3.INP BAI3.OUT  [2.5 gidy/test

- Ddu * dugc thay thé boi PAS, CPP hodic PY ciia ngon ngit ldp trinh dugc sir dung twong tng
la Pascal, C++14 hodc Python 3.13.
- Cdc s6 trén mot dong duoc phdn cdch nhau mgt ddu cdch,
Bai 1 (6,00 diém): Robot Iiy hing

Céng ty XYZ sir dung cic Robot ty hanh (Autonomous Mobile Robot-AMR) dé di
chuyén hang héa trong céc kho hang thong minh. Robot nhén nhiém vu ldy c4c kién hang &
nhiéu vi trf khéc nhau trong kho, sau d¢ dua cac ki¢n hang vé tram xudt hang d& déng géi va
chuyén dén khéch hang. Do gidi han vé tai trong, Robot khéng thé mang qua hai kién hang
trong mdt chuyén di. Kho hang dwgc moé phong dwdi dang mét ludi hinh chit nhat gdm N hang
va M c0t, céc hang va cot giao nhau tao thanh 6. Mdi 6 trén luéi biéu dlen mot vi tri trong kho:
c6 thé 1a 181 di, gi4 ke, tram xuét hang hoic vi tri d4t mot kién hang cén l4y. Trong d6, mdi 6
chira mot trong 4 ky tu sau:

S la tram xuét hang, noi Robot xudt phét va két thiic moi chuyén di;
X 12 vi tri chtra mot kién hang cin l4y;
. 1 16i di thong thoang, Robot ¢6 thé di chuyén qua;
# 14 vi tri gid ké hodc vét can, Robot khong thé di qua.
Robot luén xuat phat tir tram S va di chuyén theo quy tic:

Robot chi duge di chuyén sang mét 6 ké canh theo bdn huéng: 1én, xudng, trai va phai;

M&i 14n di chuyén sang mot 6 k& canh méat dung 1 gidy;

Robot khdng dugce di vao céc 6 chira ky hi¢u #.

Néu glﬁa hai vi trf c6 nhidu duong di, Robot ludn c6 thé chon duorng di ngén nhét. Thoi
gian di chuyén glua hai vj tri bing d6 dai dwdng di ngén nhét trén ban dd kho.
Yéu cau Tim tdng thoi gian di chuyen ctia Robot sao cho toan bd cac kién hang dugc dua vé
tram xuAt hang trong thoi gian ngén nhét.

Dir ligu vao: Tir tép van ban BAILINP:

Dong déu tién gdm ba sé nguyén NNMvaK(1 < N,M < 500,1 < K < 22) tuong
tmg vai sb dong, s6 cot va sb kién hang.
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N dong tiép theo, mbi dong gdm M ky tur m6 ta ban dd kho béng cac ky hiéu S, X, . va #
(ky tw S va X dugc viét hoa).
Két qua: Ghi ra tép vin ban BAI1.OUT:

Ghi ra mdt s6 nguyén duy nhét 14 tdng thoi gian nho nhit ¢ Robot van chuyén toan b
c4c kién hang va quay trd lai tram xuét hang, Néu nhiém vu khéng thé hoan thanh thi in -1.
Vi du:

BAILINP | BAI1.OUT | Gidi thich

4 4 2 14 Gia str cac dong danh sf) tir 1 dén 4, cot duge dénh sotir 1 ¢én 4.

S##X Robot di tr 6 (1,1) =(2,1) =(2;2) »(2,3) = (2.4) »(1,4) »

Y (2,4) =(3,4) »(4.4) »(4.3) »(42) ~(4,1) =»(3,1) =(2,1) =(1,1).
0 X

Rang bugc:

-20% 36: test ung voi 20% 56 diém’thqd man: K = 2;

- 40% s0 test khac wng voi 40% so d’iém'thod man: K < 16;

- 40% s0 test con lgi tng voi 40% so diém khong co rang budc gi thém.
Bai 2 (7,00 diém): Sép xép

Trong m{t cira hang c6 N + 1 san phim dugc danh s6 thir ty tir 0 dén N. M&i san phém
c6 mdt mau sac trong K mau. Mau ciia san pham dugc ky higu bdi mot s6 nguyén xéc dinh
bang phéan du khi lay s0 thir tir clia san pham chia cho K.

Chui cira hang muén sép xép céc san phdm theo mot trong hai phuwong 4n sau:

Phuong 4n 1:

- B0 cac san phim c6 sb thir tur chia K dur 0 xép dAu tién;

- Tiép theo 14 bd céc san phém c6 sb thir tu chia K du 1;

- B3 cé4c san phdm c6 sb thir tir chia K du K — 1;

Phuong én 2:

- Bj c4c san phdm c6 s6 thir tir chia K du X xép dau tién;

- Tiép theo 14 bd c4c san phdm c6 sb thir tr chia Kdu X + 1;

- B cac san phérn c6 sb thir tu chia Kdu K— 1;

- B9 c4c san phdm c6 s thir tir chia hét cho K;

- B§ cac san pham c6 sb thi tr chia K dur 1;

- Bd céc san pham c6 sb thir tw chia K du X — 1.

Trong m3i by san phim cung mau, c4c san phém dugc sip xép giam dan theo sé thir tyr.

Chii y: Day sau khi sip xép cde s6 dwge dénh thir ty tir 1 dén N + 1.



Yéu ciu: V§i ba s6 nguyén khong 4m N, K, X va s nguyén duong D (D < N + 1). Tim
s thir D clia dy sb sau khi sip xép.
Dir li¢u vao: T tép vin ban BAI2.INP:

Dong dhu tién chira sb nguyén duong Q khong vuot qua 10° 1a s6 lugng truy vén;

Q dong tiép theo, m3i dong m6 ta mot truy vén c6 dang: N, K, X, D (0 £ X < K < N < 1019),
Két qua: Ghi ra t¢p van ban BAI2.OUT:

Gdm Q dong, dong i chira két qua cia truy vén i.
Chii y: Néu X = 0 thi xép theo phuong dn 1, X > 0 xép theo phuong dn 2.

Vi dy:
BAI2.INP | BAI2.OUT | Giii thich
2 V6iN=10,K=4X=2,D=5
10425 3 Céc s6 10, 6,2 chia 4 du 2; céc s6 7,3 chia 4 du 3; cac s6 8,4,0
10306 7 chia hét cho 4; cac s6 9,5,1 chia 4 du 1;
Diy s6 sau khi séip xép 14:10, 6, 2,7, 3, 8,4,0,9, 5, 1.
S6 thir 5 1a 3.
Tuongty: V6iN=10,K=3,X=0,D=6
Diy sd sau khi sip xép 1a: 9, 6, 3,0, 10,7,4, 1,8, 5, 2.
S6 thir61a 7.
Rang bugc:

- 50% 50 test ing voi 50% s6 diém thoa man: QN < 103;
- 30% s6 test khdc g véi 30% s6 diém thoa man: X = 0; Q < 10%;
- 20% s6 test con lai tmg véi 20% s6 diém khong cé rang bugc gi thém.

Bai 3 (7,00 diém): Ciy than cb dai

Trong khu rimg nhiét doi & xir s& thin tién c6 mdt cay thin cd dai, véi rét nhiéu canh.
Héng ngay ¢6 mot chi Téc ke hoa di chuyén trén cdy nhim hép thu ning lugng cdy sinh ra dé
lam cho da ctia minh dep hon. Céy thn cd dai dugc biéu dién nhu dd thi dang cdy gdm N dinh
va N — 1 canh. M3i dinh tht i chira hai loai ning lugng: Ning luong mau dé cé gid tri rj, ning
lugng mau xanh c6 gia tri g;. Mot dudmg di ngén nhét trén cdy cla chi Téc ke hoa (mdi dinh
chi qua mgt l4n) tir dinh suét phat u dén dinh két thuc v, tai mdi dinh trén dudng di chi chon
mot mau va thu dugc gia trj tvong tmg. Trong moi thoi diém trén dudng di theo huéng tir dinh
xuét phat dén dinh két thic, s8 1dn chon mau dé va mau xanh khong duge chénh léch qué hai.
Gié tr dudmg di bing tdng gia trj twong mg v&i mau da chon tai cac dinh.
Yéu cdu: Hiy tim gia trj 16n nhét véi mi duong di tir dinh u dén dinh v ma cha Téc ke thu dugc.
Dir li¢u vao: Tir tép vian ban BAI3.INP:

Dong d4u tién chira s ty nhién N va Q (1 < N, Q < 10%) la s6 dinh ctia ciy va sb truy van.

Déng hai chira N s6 tw nhién 1; (—10° < r; < 109) gié tri cua dinh thir i twong
Umg v6i mau do;

Déng ba chira N s6 ty nhién g; (—10° < g; < 10) gié trj cua dinh thir i twong
img véi mau xanh;
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N = 1 dong tiép theo, mbi dong chira hai sb nguyén u,v (1 < u,v < N,u # v) biky
dién mOt cgnh gitra hai dinh u va v;

Q dong tidp theo, mbi dong chira hai 86 nguyén u,v (1 < u,v < N) véi u la dinh bt
dlu va v 14 dinh két thtc coa dudmg di,
Két qua: Ghi ra 1¢p viin ban BAI3.OUT:

Vi mbi truy vén in ra mt s& nguyén twong (g trén mdt dong 14 gia tri 16m nhit ciia
dudmg di.

Vidy:

BAI3INP BAI3.OUT | Gidi thich e

42 48 Di tir 1 dén 4: Thir ty chon 12 D6, Do, Xanh, Xanh. Khéng
10 10 10 10 (60 thé chon Do, D6, D6, Xanh vi tai thoi diém chon & dinh 3 ¢6
-2 -2 -2 30 3 Do, khong c6 Xanh.

Di tir 4 dén 1: Thir ty chon 14 Xanh, D6, Do, D,

-

S
=& bwNn

Rang bujc:
- 30% s6 test img véi 30% s6 diém thod man: N,Q < 15;
- 30% 50 test khdc ing vdi 30% s6 diém thod man: N,Q < 1000;
- 20% 56 test khdc irng véi 20% sé diém thod man: Q < 10000;
- 20% 56 test con lai teng véi 20% s6 diém khéng cé rang bujc gi thém.

HET

- Gidm thj coi thi khéng gidi thich gi thém.
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