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O/GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI TINH LOP 9
NGHE AN NAM HQC 2021 — 2022
PE CHINH THU'C M6n thi: TIN HQC — BANG A

. . Thoi gian 1am bai: 150 phuat, (khdng ké thoi gian giao dé
(Dé thi gom 03 trang) o9 phit, ( g ké thoi gian giao de)

TONG QUAN BAI THI
Tén bai File ngudn File Input File Output Btgindhaé' ;g‘:}'
SO wde nguyén to UocNT.* UocNT.Inp UocNT.Out 1024MB | 1 giay
Mat khau MatKhau.* MatKhau.Inp MatKhau.Out 1024MB | 1 giay
Cap vé tring thuéng | TrungThuong.* | TrungThuong.Inp | TrungThuong.Out | 1024MB | 1 giay
Chon séch ChonSach.* ChonSach.Inp ChonSach.Out 1024MB | 1 giay

Phan mé rong .* dugc thay thé bang Pas, Cpp, Py tng v6i cac ngdn ngir lap trinh Pascal, C-++, Python.
HAY LAP TRINH GIAI CAC BAI TOAN SAU
Cau 1. (6.0 diém) S6 wéc nguyén to
Trong budi on tap cho d6i tuyén dy thi hoc sinh gioi, thiy gido da ra cho ban An mot bai tap vé sb
hoc nhu sau:
Cho sé nguyén duong n. Hay tinh xem, trong cac udc ciia n co bao nhiéu udce 1a sb nguyén t6?
Ban An di d& dang dua ra két qua diing cta bai toan.
Yéu cau: Hay dua ra két qua ma ban An tim dugc.
Dir liéu cho trong tép vin ban UocNT.Inp gom maét sé nguyén duong n (2 < n < 1012).
Két qua ghi ra tép van ban UocNT.Out mét s6 duy nhat 1a s lugng cac wéc cua sé n 1a sé nguyén to.
Vi du:

UocNT.Inp UocNT.Out Giai thich

10 2 n = 10cd6 4 udela: 1, 2,5,10. Trong do,
c6 2 udc: 2 va 5 1a cdc s6 nguyén to.

Gidi han:
e C060% sb test ng véi 60% sé diém thoa man 2 < n < 10°;

o C0 20% sb test ing véi 20% s diém thoa man 103 < n < 108;
e C0 20% sb test ung véGi 20% s6 diém thoa mén 10° < n < 10%2.

Cau 2. (5.0 diém) Mat khau

Ban An rat dam mé 1ap trinh. Mot hom, An nhan dugc thong bao nhan thudng tir cong ty phin mém
ma An thudng xuyén sir dung san pham ciia cong ty d6. Phan thuong 13 phién ban méi ctia phan mém trd
choi tri tu¢ ma An rét yéu thich. Tuy nhién, dé tai phan mém nay vé may tinh thi An can phai nhap mat
khéau. Mat khau 12 mot xau ki ty nhan duoc khi An giai xong bai toan ma cong ty da giri cho An nhu sau:

Cho n xau ki ty Sy, S,, ..., S, chi chtra cac ki tu thudc tap chit cai latinh hoa tir ‘A’ dén ‘Z’. Vi mbi
xaukity S;, (i = 1,2,...,mn) c6 mot ki tu xuat hién 1 1an, cac ki ty con lai xuat hién it nhat 2 1an. Mat khau
la mot xau gom n Ki tu, trong d6 ki tw thtr i, (i = 1,2,...,n) la ki tw xuat hién 1 1an trong xau S;.
Yéu ciu: Hay dua ra mat khdu ma An can tim.
Dir li¢u cho trong tép van ban MatKhau.Inp gom:
e Dong dau tién ghi s6 nguyén duong n (1 < n < 1000) la s6 lugng xau ki tu.
e Dong thtr i trong n dong tiép theo ghi mot xau ki tu S; co d6 dai khdng qua 1000.
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t fjua ghi ra tép van ban MatKhau.Out gém mdt xau ki tu 1a mat khau tim dugc.

Vidu:
MatKhau.Inp MatKhau.Out Giai thich
3 CFF C6 3 xau ki tu:
ACADD o Xau “ACADD”: Ki tu C xuét hién 1 lan.
o Xau “FAAA”: Ki tu F xuat hién 1 lan.
FAAA o Xau“ABBBBAFAAA”: Ki ty F xuit hién 1 Ian.
ABBBBAFAAA Ta c6 mat khau 1a: “CFF”.

Gioi han:

e C060% sb test ing véi 60% sé diém thoa man n = 1 va d6 dai cua xau khong qué 255;

o C020% sb test ing véi 20% sé diém thoa man n < 100 va do dai cua mdi xau khdng qua 255;
e C0620% sb test ing vGi 20% sé diém con lai khdng c6 gigi han gi thém. \

Cau 3. (5.0 diém) Cip vé tring thuwéng

Cong ty x4 s6 BlueCode phat hanh n vé sb dic biét dé chao mung ngay thanh l1ap. Cac vé dugc danh
s6 thir tu tir 1 dén n. Hé théng quay thuong s& tao ra ngiu nhiéu mot ddy géom n sé nguyén duong
C1,Cy s Cp lAMacian vé. VEthtri (i=1,2,..,n) cOmalac;. CapVveé (i,j)voi 1 <i <j<mn,setring
thudng néu trong hai ma cia hai vé d6 1a ¢; va ¢; s& c6 mot s6 bang so 1én nhat, sé con lai bang s6 nho
nhat trong cac b c¢;, i1y, .., ¢;. Tie la khi dit x = min(c;, €41, -, ¢j); ¥ = max (¢, €iyq, -, ¢;) thi trong
hai s6 ¢; va ¢; s& co mot s6 bang x, s6 con lai bang y. Cong ty mudn biét co bao nhiéu cap vé s& tring
thudng nén da nho ban An lap trinh dé tinh sé cap vé trang thudng.
Yéu cau: Cho biét ddy gom n sé nguyén duong cy, C5, ..., C,,, hdy dua ra s cip vé tring thuong.
Dir li¢u cho trong tép vian ban TrungThuong.Inp gom:
e DONg 1 ghi s6 nguyén duong n (2 < n < 2 x 105).
e DONg 2 ghi n s6 nguyén duong cy, ¢y, ., ¢p (1 < ¢; <108,i = 1,2, ..., 7).
Céc sd ghi trén mot dong duoc phan cach nhau boi dau cach trong.
Két qua ghi ra tép van ban TrungThuong.Out mot sé nguyén duy nhat 1a s cip vé trang thusng.
Vi du:

TrungThuong.Inp TrungThuong.Out

5 5
33165

Giai thich: Ta c6 5 cap vé tring thudng

cg=xVvac =y;
Cap Vé (i, ) ¢ ¢ | x =min(c,....¢) |y = max(cy, ..., c;) hozc

c; =yvac = x;
i=1j=2 3 3 3 3 CG=X¢ =Yy
i=2j=3 3 1 1 3 =Y =X
i=3j=4 1 6 1 6 Ci=X;C =Y
i=4j=5 6 5 5 6 CGi=Y¢ =X
i=1j=3 3 1 1 3 CG=Yi¢ =X

Gidl han:

e 40% sb test (ng véi 40% sb diém thoa médn 2 < n < 200;
o 40% sb test (g v4i 40% sb diém thoa médn 200 < n < 2000;
o 20% sé test (ng véi 20% s6 diém thoamdn 2000 < n <2 x 1051 <¢; <3;i=1,2,...,n.
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Thu vién truong hoc cua ban An ¢6 n quyén sach, mdi quyén sach c6 dang hinh chit nhat. Cac quyén
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sach duoc danh s thir tu tir 1 dén n. Quyén sach thar i (i = 1,2,...,n) ¢ chiéu dai 1a d;, chiéu rong la r;

(don vi @6 dai). Ban An mudn chon mét sé quyén sach trong n quyén sach dé xép thanh mot chong sao
cho quyén sach duoc xép & trén co kich thudc nhoé hon quyén sach duoc xép & dudi, tac 1a néu quyén
sach i dugc xép trén quyén sach j thid; < d;var; <r;.

Yéu ciu: Hay dua ra s6 sach 16n nhit ma ban An c6 thé chon dé xép duoc chdng sach theo yéu cau trén.

Ta goi s6 quyén sach nhiéu nhat c6 thé chon duoc 13 S.

Dir liéu cho trong tép vian ban ChonSach.Inp gom:

e DONg dau tién ghi s6 nguyén duong n (2 < n < 2 x 10°) 1a s6 luong quyén séach.
e DonNg tht i trong n dong tiép theo ghi 2 s6 nguyén duong d; va r; (1 < d;,r; < 108) tuong tng la

chiéu dai va chiéu rong caa quyén sach thi i.
Két qua ghi ra tép van ban ChonSach.Out s6 nguyén S tim duoc.

Vi du:
ChonSach.Inp ChonSach.Out Hinh minh hoa

2 1 Chi c6 thé chon dugc 1 quyén sach (quyén 1 hodc quyén 2)

6 3

53 Quyén 1

5 3 Chon dugc nhiéu nhat 3 quyén sach:

i i C6 thé chon quyén 1, 3, 5. Quyén 1

106 Céchq xep theo th}i tu tir trén 3<u6ng dudicl  Quyéns

8 4 Quyen 1 — Quyen 5 — Quyén 3. Quyén 3

uyéen

75

2 2 Chon duoc 2 quyén sach: quyén 1 va quyén 2. :

54 . X , < a £ L Quyén 2

31 Cach xep theo thir ty tir trén xuong dudi: .
Quyén 2 - Quyén 1. Quyen |

Gioi han:

e CO0 25% s test ung Vi 25% s diém thoaman 2 < n < 200va s < 2;

o C0 25% s test tng véi 25% s6 diém thoaman 2 <n <2 x 103, d; # d;jvar; # r; véi moi cap i #

LH1<i,j<mn

o C025%sb testing v6i 25% s6 diémthoamédn 2 x 103 < n < 2 x 10%;d; # d; var; # r; Voi mi capi # j;

1<i,j<n

o C0 25% s test tng véi 25% s diém con lai thoa mdn 2 x 103 < n < 2 x 105,
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