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PE CHINH THUC

KI THI CHON HOQC SINH GIOI THANH PHO

LOP 12 THPT NAM HQC 2023 - 2024

M6n thi: TIN HQC

Ngay thi: 30 thang 9 nam 2023

Thoi gian lam bai: 180 phut
(Pé thi gom 04 trang)

TONG QUAN BAI THI

STT Tén bai | Tén file chwong trinh | Tén file dix liéu vao | Tén file két qua ra | Piém
Caul Pong nudc DONGNUOC.* DONGNUOC.INP DONGNUOC.OUT 5
Cau ll Day con DAYCON.* DAYCON.INP DAYCON.OUT 5
Cau Il | Khu dan cu KHUDANCU.* KHUDANCU.INP KHUDANCU.OUT 4
Caulv |Congty CONGTY.* CONGTY.INP CONGTY.OUT 3
CauvVv Chénh léch CHENHLECH.* CHENHLECH.INP | CHENHLECH.OUT 3

Chii y: Diu * dwoc thay thé béi PAS, CPP, PY ciia ngén ngir lgp trinh dwgc sir dung twong teng la Pascal, C/C++
hodc Python.
Cau |. Pong nuée (5 diém)

Trong phong thi nghiém chi ¢ ding ba loai cc¢ c¢6 dung tich 1a 5 (ml), 3 (ml) va 2 (ml). Héi can it
nhét bao nhiéu lan dong nudc dé lay dugc ding N (ml).
Dit li¢u vao tir file van ban DONGNUOC.INP: /

Mot s6 nguyén duong duy nhat N (2 < N < 10'8) 1a s6 nudc can dong.
Két qua ghi ra file vin bain DONGNUOC.OUT:

Mot s6 nguyén duong duy nhat 1a s lwong 1an dong it nhat thoa man yéu cau dé bai.

Vidu:

Ve

Giai thich
Pong hai 1an bang coc 5 (ml)
va mét lan bang cbc 2 (ml).
Pong hai 1an bang coc 3 (ml).

DONGNUOC.INP | DONGNUOC.OUT
12 3

6 2

Cau Il. Day con (5 diém)
Cho mét day sé gom N s6 nguyén duong a,, a,, ..., ay €O gia tri khong vuot qua 10°. Tim day con lién
tiép ngan nhit c6 chira it nhét hai s6 nguyén to.
Dit liéu vao tir file van ban DAYCON.INP:
e Dong dau tién gdbm mét s6 nguyén duong N (N < 10°) 14 s6 lwong phan tir cua day so;
e DOnNg tht hai gdm N s6 nguyén duong a,, a,, ..., ay lan lugt md ta cac phan tir cua day so.
Két qud ghi ra file vin bain DAYCON.OUT:
Mot sé nguyén duy nhét 1 s6 lwong phdn tir cua ddy con thoa mén dé bai. Truong hop khong ton tai
day con thoa man, inra —1.

Vidu:

Giai thich
Chon day con tir vi tri thir 5 dén vi tri tht 8:
56,1,7.

DAYCON.INP DAYCON.OUT
10 4
348456174€¢6

Rang bugc:
e CO50% sb test ing voi 50% s diém cua bai thoa man: N < 103; a; < 103;
e 30% sb test khac ung vai 30% sb diém cua bai thoa man: N < 10°; a; < 103;
o 20% sb test con lai tng véi 20% s6 diém cua bai khong c6 rang budc gi thém.
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1. Khu dén cw (4 diém)
~ Ban dd thanh phé X c6 dang ludi 6 vudng M hang N cot, cac hang dugc danh sé tir 1 t6i M, céc cot
dugc danh s6 tir 1 t6i N. M&i mot 6 vudng trén ban dd c6 thé 1a khu dat trong hoiac mét khu dan cur hodc mét
siéu th;.
MJi siéu thi chi c6 thé phuc vu cac khu dan cu c6 khoang cach so vai né khdng qué D, nghia 1a néu siéu
thi nam & 6 (x, y) thi né cd thé phuc vu duoc tit ca cac khu dan cu nam trong hinh vudng c6 6 tréi trén 1a
(x — D,y — D), 6 phai duéi la (x + D,y + D) (nhu Hinh 1).

Hinh 1: Siéuth; c6 D = 2 Hinh 2: Bdn do minh hog vi du

Mot khu dan cu goi 1a “chét luong cao” néu duoc it nhat K siéu thi c6 thé phuc vu n6. Cho biét ban do
cua thanh phé X, hay dém sé luong khu dan cu “chit lwong cao”.

Dit liéu vao tir file van ban KHUDANCU.INP:
e DONg dau chira bon sé nguyén M, N, D va K (1 < D < max(M,N); 1 < K < M X N);
e M dong tiép theo, mdi dong gom N Ky tu, mdi ky tu biéu dién mot 6 vubng ban do. Mdi ky tu s& thuoc
mot trong ba loai sau:
o V.’ biéu dién mot khu dat tréng;
o ‘P’ biéu dién mét khu dan cu;
o ‘M’ biéu dién mot siéu thi;
Dit liéu dam bao ton tai it nhat mot khu dan cu va it nhat mot siéu thi.
Két qua ghi ra file vin ban KHUDANCU.OUT:
Ghi ra mot s6 duy nhét 12 s6 khu dan cu “chét lugng cao”.

Vi du:
KHUDANCU.INP | KHUDANCU.OUT Giai thich
5512 1 Ban d6 minh hoa thanh phd X nhu Hinh 2.
P...4 Khu dan cu ¢ 6 (1, 1) khdng dugc siéu thi nao phuc vy;
: PMP Khu dan cu ¢ 6 (2,5) dugec mdt siéu thi ¢o thé phuc vu;
M. Khu dan cu ¢ 6 (3, 3) dugc hai sié€u thi c6 thé phuc vu;
..... Vay c6 mot khu dan cu “chat lugng cao”.

Rang bugc:
o CO 40% sb test (g v6i 40% s diém cua bai thoa mdn: M = 1; N,D < 103;
o 20% s test khac tng véi 20% s6 diém cua bai thoa mdn: M = 1; N < 10°;
e 20% s test khac ung voi 20% sé diém cua bai thoa man: 2 < M, N < 1000; s khu dan cu, 6 siéu thi
khong vuot qua 1000;
e 20% s test con lai tng véi 20% sb diém cua bai thoa man: 2 < M, N < 1000.
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Y. Cong ty (3 diém)

Mot cong ty gom N nguoi duoc danh sd tir 1 téi N. Tong giam dbc cua cong ty duge danh sé 1a 1, mdi
ngudi tir 2 t6i N c6 dang mot cap trén tryc tiép caa minh.

Néu i 1a cap trén truc tiép cua j, ta goi i 1a quan ly caa j. Néu i 1a quan ly caa j thi i cling 1a quan ly cua
nhitng ngudi ma j quan ly. Khong co truong hop i 1a quan ly caa j dong thoi j 1a quan Iy cua i.

Cong ty c6 ché d6 luong thuong rat dic biét, ngudi thir i co lwong
12 a;, nguoi cap dudi c6 thé ¢ luong cao hon ngudi quan 1y.

Cong ty mudn té chixc mot su kién cho toan bo cong ty. Nhung néu
hai nguoi u va v tham gia, trong do, u la quan ly ctia v ma luong cta u
khéng cao hon luong cta v (a, < a,) thi s& gay ra bat hoa. Cong ty
muén chon ra duoc nhiéu ngudi nhit tham gia su kién ma khéng cé sy
bat hoa nao.

Phong t6 chirc sy kién da 1én Q gia dinh nhu sau: Xét ngudi u (1 <
u < N), chon ra mot s6 ngudi ma u 1a quan ly (c6 thé chon hoac khdng
chon u) dé tham gia su kién sao cho:

Hinh 3: Minh hog vi du

e T6ng s6 nguoi dugc chon 14 16n nhat;
e Khdng c6 su bit hoa nao giira nhimg nguoi dugc chon. y,
Yéu cau: Vi mdi gia dinh, in ra sé ngudi nhiéu nhat ¢ thé chon dé tham gia sy kién.
Dit ligu vao tir file van ban CONGTY.INP: /
e Dong dau tién chtra hai s6 nguyén duong N va Q (1 < N,Q < 2 x 105);
e Dong thir hai gdm N sb nguyén duong, s6 thir i 1 a; md ta muic lwong cta ngudi tha i (1 < a; < 10%);
e DONg thir ba gdm N — 1 s6 nguyén duong, s6 tha i 1a p; md ta p; 1a cap trén tryc tiép cua i + 1
(1<p;=<N);
e ( dong sau, dong tht i gdm mot s6 nguyén duong u; (1 < u; < N), mo ta gia dinh thu i;
Két qua ghi ra file vin ban CONGTY.OUT: V&i méi gia dinh, in ra két qua twong tng.
Vi du:

CONGTY.INP | CONGTY.OUT Giai thich
6 3 5 Hinh v& minh hoa nhu Hinh 3.
842713 |2 e Vi gia dinh thi nhét, chon cac nhan vién:
11323 1 1,2,5,4,6:
1 e Vi gia dinh thir hai, chon cac nhan vién: 4, 6;
-Z' e Vi gia dinh th ba, chon nhan vién: 4.
6 2 4 e Vi gia dinh thi nhat, chon c4c nhan vién:
756431 |6 3,4,5,6:
11335 e Véi gia dinh thir hai, chon c4c nhan vién:
3 1,2,3,4,5,6.
1

Rang bugc:
e CO 15% sb test (ing v&i 15% sb diém cua bai thoa man: N < 15; Q = 1;
o 20% sb test khac ung voi 20% sb diém cia bai thoa man: néu u 1a quan ly cua v thi a,, > a,;
o 15% sb test khac tng véi 15% sé diém ciia bai thoa man: i la cap trén tryctiépcuai + 1 (1 < i < N);
o 15% sé test khac ung voi 15% sb diém cua bai thoa man: N < 1000; a; < 100;
o 20% sb test khac ung vai 20% sb diém cua bai thoa man: N < 10%; a; < 100;
o 15% sb test con lai ung vai 15% so diém cia bai khong co rang budc gi thém.
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. Chénh léch (3 diém)

An c6 mot xau ky tu S do dai N, chi gdm céc chir cai Latin in thuong. An mudn tim mot xau con lién
tiép khong rdng cua xau S sao cho chénh léch gitra s6 1an ky tu xuét hién nhiéu nhét va sb 1an ky tu xuat hién
it nhat ¢ trong xau con 1 16n nhat. Luu ¥ rang, ky tu xut hién it nhat phai xuat hién it nhat mot 1an trong xau
con.

D ligu vao tw file vain ban CHENHLECH.INP:
e Dong dau tién chtra s6 nguyén N (1 < N < 10°) 1a d6 dai cua xau S;
e Dong thtr hai chira xau S.
Két qud ghi ra file van ban CHENHLECH.OUT:
Mot s6 nguyén duy nhat 1a chénh Iéch 16n nhat cua xau con tim duoc.

Vi du:
CHENHLECH.INP | CHENHLECH.OUT Giai thich
6 2 Co6 thé chon xiu con: “aaba”
caabac hoic “caaba” hoic “aabac”
hodc “caacac”. 4
3 0 Co thé chon xau con: “ttt”
ttt hodc “tt” hodc “t”.
/

Rang budc:
o C0 40% sb test (g v6i 40% s diém cua bai thoa man: N 3/102;
o 30% sb test khac ung voi 30% s diém caa bai thoa man: N < 10°;
e 30% sb test con lai img véi 30% s6 diém ctia bai khong c6 rang budc gi thém.

Cdn bg coi thi khong gidi thich gi thém; cdc diz liéu vao la ding den khdng can kiém tra; lam bai véi cdc tén
file diing nhiwr quy dinh trong dé.
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