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SO GIAO DUC VA PAO TAO KY THI LAP PQI TUYEN
BINH PHUGC ~ CHON HQC SINH GIOI DU THI
CAP QUOC GIA THPT NAM HQC 2024 - 2025

DE THI CHINH THUC Mon: Tin hoc
(Dé thi gom c6 04 trang, gom 3 bai) Thoi gian: 180 pht (khong ké thoi gian giao dé)
Ngay thi thir nhat: 16/9/2024

TONG QUAN PE THI

Bai| Tén bai Tépma
nguon

1 | X ly bit BITMASK.* | BITMASK.INP | BITMASK.OUT | 7

Tépdirliéuvao | Tépdirliéura | Piém

To hop cung 4
2 Lo COMBI.* COMBI.INP COMBI.OUT 7
day bit

3 | Chay dua CHAYDUA.* | CHAYDUA.INP | CHAYDUA.OUT | 6

Ddu * dwoc thay thé bang py hogc cpp tly theo ngdn ngiz sir dung 12 Python hogc C++.

Hay viét chwong trinh giai c4c bai toan sau:

Bai 1: Xir Iy bit (7 diém)

Bao cuing véi Binh hién dang huan luyén cho doi tuyén thi hoc sinh gioi Tin hoc.
Hoém nay, dé khdng khi 16p doi tuyén tro nén s6i dong hon, Binh dé nghj Bao ra mot bai
toan mang tinh giai tri cao nhu sau:

Bai nay lién quan dén maot sé phép toan xu ly bit. Trong xt 1y bit c6 mot s6 phép
toan nhu phép OR (KY hiéu V), phép AND (ky hiéu A), phép XOR (ky hicu ©).

Cho mét mang gébm n phan tir a,, a,, ..., a,. CO g truy vén, truy van thi i ¢ dang
nhu sau: )

o x;y;:Tim 56 capvitri (u,v)saochol <u<v<nvax;® (a, Aa,) =y,
Bao thay y nay cua Binh rat thi vi nén da dong ¥ luon. Nhung sau vai phit suy nghi,
Bao da dé nghi Binh doi sang 2 loai truy van dé bai toan tro nén phic tap hon nhu sau:

e 1x;y;:Timsocapvitri (w,v)saochol<u<v<nvax;® (a,Aa,) =y;.

o 2x;y;:Timsocapvitri (w,v)saochol <u<v<nvax;® (a,Va,) =y,

Binh di ddng y voi y kién rat hay cia Bao, va ca hai déu da chét bai nay. Bao va
Binh can cac ban trong doi tuyén cliing thao luan va tra 1oi hét tat ca g truy van trén, va
téng cong co 2 loai truy van.

Yéu cau: Vi c4c ban trong doi tuyén it tiép xdc voi cac bai toan lién quan dén xir ly
bit nén ban hay gidp cac ban trong doi tuyén tra 16i hét g truy van trén.

Dir liéu vao tir file vin ban BITMASK.INP: Gém g + 2 dong:

e Dong dau tién chira hai s nguyén dwong n, q.

e Dong thtr hai chira n s6 nguyén khong am ay, a,, ..., a,.

e g dong tiép theo, dong thir i chira mét trong 2 loai truy van trén.
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Két qua ghi ra file viin ban BITMASK.OUT: Gém g dong, mdi dong ghi ra mot

s nguyén duy nhat 13 két qua cho mai truy van.
Vi du:

BITMASK.INP | BITMASK.OUT Giai thich
72 4 - Vi truy van thi 1: C6 4 cap thoa mén la
1235476 |3 (theo vi tri): (2, 3), (2, 6), (2, 7), (3, 7).
157
227

Rang bugc:

e CO 20% sb test ung véi 20% sé diém cua bai thoa man diéu kién:n,q <
3.10% a; <22 wil<i<n;x;,y; <2 vsi1<i<gq;

e 30% s test khac tng véi 30% sb diém cua bai thoa man diéu kién: n < 106,q <
3.10% a; <2 v6i1<i<n 0<x;,y; <2BVv6i1<i<gq; )

e 50% s test con lai ung véi 50% sé diém cua bai thoa man diéu kién: n <
10%,9 <3.10% a; <2¥wil<i<n 0<x,y; <2¥wil<i<gq.

Bai 2: Té hop cuing day bit (7 diém) /

Minh va Quang cuing lam mot bai toan kha hay duoc Nam d6 lién quan dén t6 hop.
Bai toan ban dau nhu sau:
Ham S(i, j) duoc dinh nghia nhu sau:

0, néui <j
. . — i
S@J) <]) néui>j

véi (7) 1a t6 hop chap r cua n.
Cho ba s6 nguyén duong 7, u, v. Ham A(r, u v) dugc dinh nghia nhu sau:

A(r,u,v) —zS(l )

Vi Quang thay bai nay kha dé, nén da dé nghl Minh nang d¢ kho cua bai 1én nhu
sau:
Cho mang A gém n phan ti a,, a,, as, ..., a,, va cho ba sé nguyén duong r, u, v. Hay
dém sé dady b gom r phan tir sao cho thoa man cac diéu kién sau:
e 1<h <bh,< ..<b.<n
e u<a, &a,, &..&a, < v.Véi &Ilaky hi¢ucua phép AND trong xur ly bit.
Minh sau mot phut suy nghi van cam thay khong kho, nén da dé nghi Quang nang
tam thém bai kho horn nira nhu sau:
Cho mang A gom n phan tir a;, az, s, ..., ay, V& cho hai s6 nguyén duong I, 7. Minh
dé nghi cho thém q truy van, truy van thu i thUOc mot trong hai loai nhu sau:
e 1u;v; (0<u; <v;): Hiydém sb ddy b gdbm k phan tir sao cho thoa man cac
diéu kién sau:
o I<k<r.
o 1<b, <by,< .. <b,<n
o U <ay &ap, &...&a <v;.
véi & 1a ky hiéu cua phép toan AND trong xt ly bit.
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e 2u;v; (0 <u; <wv;): Hiy dém sé ddy b gom k phan tir sao cho thoa man cac
diéu Kién sau:

ol<k<r.
61<b, <b,< .. <b <n.
@) uiSab1|ab2|...|akavi.

vei | laky hi¢u cua phép toan OR trong xu ly bit.

Sau vai phut suy nghi thi Quang ddng ¥ cling Minh lam bai nay. Nhung c6 mét tro
hgai la Minh va Quang chua c6 nhiéu kinh nghiém vé céc bai toan xir Ii bit phuc tap,
nén kha béi réi. Minh va Quang déu di hoi Nam, va Nam ciing kha bdi réi vai bai toan
nay.

Y&u cau: Hay giip Minh, Quang va Nam thoat khoi su bdi réi bang cach giai
quyét bai toan do.

Dir li¢u vao tir file vin ban COMBI.INP: gom g + 2 dong:

e Dong dau tién chira bon s nguyén duwong n,q,,r (1 <1 <1 < n).

e DONg thtr hai chira n s6 nguyén khong am ay, a,, ..., a,.

e g dong tiép theo, dong thir i chira truy van thuoc mot trong hai loai trén.

Két qua ghi ra file vin ban COMBI.OUT: Gom g dong, dong tha i ghi ra mot s6
nguyén khéng am duy nhat 1a phan du cta két qua cua truy van thir i khi chia cho sé

10° + 7. .
/
Vi du:
COMBI.INP | COMBI.OUT Giai thich
4212 5 - Vi truy van thir 1: C6 5 dy thoa mén la (theo vi
2356 3 tri): (1), (1, 2),(1,4),(2,3), (2,4
112 - V/§i truy van tha 2: C6 3 ddy thoa mén 13 (theo vi
204 tri): (1), (2), (1, 2)
Rang budc:

e C0 20% sb test tng véi 20% s6 diém cua bai thoa man diéu kién: n, g <
2.10%; l=1r=mn al<28V0‘|1<L<n Ul<28VO’I1<l<q

o 30% sb test khac g véi 30% s6 diém cua bai thoa man diéu kién: n <
106, <3.10% I=1,r=n;q; <2V Vv6i1<i<nv;<2¥Vv6i1<i<q.

e 50% s6 test con lai wng vai 50% s diém cua bai thoa man diéu kién: n <
10%,g <3.105 aq; <29 wil<i<nv; <29vwil<i<q.
Bai 3: Chay dua (6 diém)

Khu rirng Riia va Tho séng ¢6 n vi tri duoc két ndi véi nhau bang m con duong 1
chiéu. Trén con dudng ndi tir vi tri A; dén vi tri B;, thoi gian dé Rua di hét con duong
nay 1a R;, thoi gian dé Tho di hét con duong nay 1a T;. Thoi gian di qua mdi vj tri coi
nhu khong dang ké.

Tho va Rua dang 1én ké hoach chay dua, duong dua s& 1a mot chu trinh xac dinh
trugc; ca hai cling xuat phat tai mot vi tri, chay theo chu trinh d6 va trd Vé vi tri xuat
phét; ai vé dich trudc 12 ngudi chién thang

Tho ¢6 ¥ dinh nhuong Rua nén mudn tim mot chu trinh gém it con dudng nhat, ma
néu chay trén chu trinh d6 thi Rua chac chan sé thang Thé. Néu cd nhiéu chu trinh nhur
vy thi Tho muon chon chu trinh ma chénh Iéch thoi gian vé dich giira Rua va Tho la
I6n nhat.
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Hay gitip Thé tim mét chu trinh nhw mong muén.

Dir ligu vao tir tép viin ban CHAYDUA.INP:
e Dong dau tién chira s6 hai nguyén duong n va m.
e Dong tha i trong m dong tiép theo chta 4 s6 nguyén 4;, B;, R; va T; cho biét c6
mét con dudng mot chiéu néi tir 4; dén B; va thoi gian dé Rua va Tho di hét con dudng
d6 1an luot 13 R; Va T.
e Giira hai vi tri A va B bat ky, c6 khong qua 1 con dudng ndi theo chiéu tir A dén
B, va c6 khong qua 1 con dudng ndi theo chiéu tir B dén A.

Két qua ghi vao tép vian ban CHAYDUA.OUT: Gdm 2 s6 trén mot dong duoc
phén tach béi mot khoang trang: so dau tién 1a so6 con duong trong chu trinh tim dugc,

s6 thir hai 13 mirc chénh Iéch 16n nhat thoi gian vé dich gitra Rua va Tho.

Gi6i han dit ligu:

Vi du

2<nm< 300.
2<m<nx(n-1).
0<R,T, <106

CHAYDUA.INP

£
CHAYDUA.OUT

57
1241
2342
3116
13115
2475
4514
5310

52 p AR

Rang budc:
e (C040% diém tuong ang véi n < 20.
e C660% diém twong ting véi 20 < n < 300.

o Thi sinh khong duoc su dung tai liéu
e Giam th; khong giai thich gi thém.
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