SO GIAO DUC VA PAO TAO CA MAU KY THI CHQN PQI DU TUYEN HSG THPT CAP TINH
NAM HQC 2025 - 2026

Mo6n thi: TIN HOC

PE THI CHINH THUC Thoi gian: 180 phat (khéng ké thoi gian giao dé)
Ngay thi thir nhat: 28/9/2025
Pé thi gdm: 03 trang, 03 cau

TONG QUAN DE THI

Tén bai File chwong trinh File div liéu vao File két qua
Bai 1 | Phan déi xirng APALIN.* APALIN.INP APALIN.OUT
Bai 2 | Mat ma di truyén PLASMID.* PLASMID.INP PLASMID.OUT
Bai 3 | Tro choi kinh doanh | BUSGAME.* BUSGAME.INP BUSGAME.OUT

Déu * dwgc thay thé béi PY hodic CPP ciia ngdn ngir 1ap trinh sit dung twong éng 1a Python
hoac C++.

Hay lap trinh gidi cdc bai todn sau:

Cau 1 (7,0 diém). Phan ddi xirng

Mot xau duge goi 1a chuan d6i xtimg néu do dai xau 16n hon 1 va khi doc xau tir trai
sang phai ciing gidng nhu doc xau tir phai sang trai. Vi du, xdu ABBA va xau AABAA 1a
chuan dbi ximg; con xau ABAB va xau A khong phai 1a chuin dbi ximg.

Mot xau dugc goi 1a phan d6i xtmg néu khong ton tai xau chuan ddi xtmg xuat hién
trong xau do nhu 1a mot xau con lién tiép. Vi dy, xdu ABCAB la xau phan doi xung; con xau
ABAB va xAu ABBA khéng 14 xau phan d6i xtimg.

Alice c6 mot xau ki ty S d§ dai n (danh chi s6 bat dau tir 1) va can thyc hién q thao
tac, moi thao tac thudc mot trong hai loai sau:

1) Thao tac loai 1 c6 dang: 11ij, trong d6 1<i,j < n, s€ thuc hién trdo hai ki tu &
vi tri thir i va tht j cho nhau.

2) Thao tac loai 2 c¢6 dang: 2 I 7, trong d6 1<I < r < n, yéu cau kiém tra xau con
clia xdu S gom cac ki tu lién tiép tir [ dén r ¢ phai 1a mot xau phan ddi xting hay khong.

Yéu cau: Cho xau S va q thao téc, hay gitp Alice thuc hién cac thao tac trén xau S.

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

° Dong dau tién chira hai s nguyén duong n, q (n, qS3><105).
° Dong thir hai chira mot xau d6 dai n, mdi ki tw 1a mot chir cai hoa (‘4’.."2").
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° Dong thtr t (1<t < q) trong q dong tiép theo chira ba s6 nguyén mé ta thao
tac.
Két qua: Ghi ra file vin ban APALIN.OUT gom mot s6 dong tng véi thao tac loai 2, ghi
s6 1 néu xau con twong tmg 1a x4u phan ddi ximg, nguoc lai ghi s 0.
Rang budc:

. C6 40% s6 test thoa man: n, g<100;

° 30% sb test khac thoa man: Ca q thao tac déu la thao tac loai 2;
° 30% s test con lai khong ¢ rang budc nao thém.
Vi du:
APALIN. INP APALIN.OU
T

5 4 1

ABCAB 0

215 1

1 3 4

2 15

2 35

Céu 2 (7,0 diém). Mat ma di truyén

Alice dang nghién ctru mét loai vi khuan véi bd gen dang vong tron. Bé don gian mé hinh va
thudn loi trong xir li, Alice biéu dién chudi gen bang mot chudi nhi phan d6 dai 2xn. Vi tri cua cac
ki tu duoc danh sd bat dau tir 1 dén 2xn va & mdi vi tri 12 mot trong hai loai protein co ban, dugc
ma hoa 1a 0 hodc 1. Ki ty & vi tri thir i (1<i<n) bang véi ki ty & vi tri tha i + n.

Alice phét hién ra rang vi khuan s& c6 dic tinh dot bién nguy hiém néu doan "gen kich hoat"
xuét hién trong vong gen cua vi khuén. Gen kich hoat 1a mot chudi nhi phan s ¢6 do dai m (m<n).
Chudi s duoc goi 1a xuét hién néu c6 thé tim thiy s bang cach doc lién tiép m ki tu trén chudi nhi
phan biéu dién do dai 2xn. Dé danh gia xac suét xdy ra dot bién, Alice can biét c6 bao nhiéu cdu
tric gen khac nhau cta vi khuan chtra "gen kich hoat". Hai cu tric gen duogc coi 1 khac nhau néu
hai chudi nhi phan d¢ dai 2xn cé it nhét mot vi tri ma ki tu tai vi tri d6 khéac nhau.

Yéu cau: Cho n va chudi s, hily dém sb lugng cdu triic gen khac nhau cta vi khuan chtra "gen kich
hoat".
Dir liéu: Vao tu file van ban PLASMID . INP:

eDong dau chira s6 nguyén n (n<60);

eDong thir hai chtra mot xau ki tu s chi gdm ki tw 0 hodc 1 (46 dai xau s khong vuot qua n).
Két qua: Ghi ra file vin ban PLASMID.OUT mdt dong chita mét sd 1a lugng cau tric gen khac
nhau cta vi khuan chira "gen kich hoat".

Rang bugc:

©C6 30% s test théa man: n<20.
©30% s6 test khac thoa man: Do dai xau s khong vuot qua 10.
040% sb test con lai khéng c6 rang budc nao thém.
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Vi du:

PLASMID.IN | PLASMID.OU | Giai thich

P T
3 4 Cé 4 chudi nhi phan d6 dai 6 thoa
11 man:

000000, 001001, 010010, 100100

Cau 3 (6,0 diém). Tro choi kinh doanh

Alice tham gia mét tro choi kinh doanh nhu sau: Alice dugc cung cap mot sb T tién ban dau
trong tai khoan va dugc phép kinh doanh trén n mit hang. Tro choi dién ra trong R luot, trong mdi
luot Alice dugc phép mua ban cac mat hang nham thu vé nhiéu loi nhuan nhét. Cu thé, mdi luot, gia
clia timg mat hang duoc cong bd va Alice duge phép mua ban theo hai budc nhu sau:

eBudc 1 - Ban hang: Néu Alice dang c6 m don vi mit hang i (1<i<n) thi Alice c6 thé tién
hanh bén s5,(0<s, < m) don vi mat hang. S tién ban hang (s X(P, — €)) s& dugc chuyén vao tai
khoan ngay lap tic, trong do P, la gia mat hang tha i, e 1a phi phu thém khi ban mét don vi hang.

S6 lwong hang thir i con lai trong kho cua Alice 13 (mi - Si).

eBudc 2 - Mua hang (thuc hién sau khi tién hanh xong Budc 1): Néu mudn mua S, don vi

mat hang tht i (1<i<n), Alice phai du tién va tra ngay lap tirc s tién mua hang. S6 tién trong tai
khoan s€ bi trir di mgt luong 1a (six(PL_ + d)) dong, trong d6 Pl, la gid mat hang th i, d 1a phi phu

thém khi mua mot don vi hang. S6 luong hang mua s& duoc chuyén vao kho. S6 luong mat hang i
trong kho khong dugc phép vuot qua € -
Yéu cau: Hay gitip Alice tim cach mua ban hang dé tong lugng tién thu duoc 14 16n nhat.
Dir liéu: Vao tu file van ban BUSGAME . INP:

eDong dau chtra nim sb nguyén khong amn, T, R, d, e (TSlOg; d, eS106).

eDong thtr hai chira n s6 nguyén duong C " C g C . cho biét s6 luong tdi da cua timg mit
hang dugc phép chira trong kho (CiSZO, i=1,2,.,n).

eDong thir k(1<k<R) trong R dong tiép theo chira n sd nguyén duong cho biét gia ciia n
mit hang tai luot tht k, cac sd ¢ gia tri khong vuot qua 10°.
Két qua: Ghi ra file vin ban BUSGAME . OUT mot s6 nguyén duong duy nhat 13 téng luong tién
Alice c6 duogc sau R luot theo cach mua ban hang tim dugc.
Rang bugc:

0C0 50% sb test ctia bai ¢6 tinh chat: n = 3; R<5.

0C6 25% sb test khac cua bai ¢ tinh chit: n<5; R<5.

©C6 25% s test con lai clia bai c6 tinh chat: n<5; R<500;d = e = 0.

Vi du:

BUSGAME . INP BUSGAME . OUT
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