SO GIAO DUC VA DAO TAO TRAI HE PHUONG NAM LAN THU VII - NAM 2024
THANH PHO CAN THO
Ngay thi: 27 thang 7 nam 2024
DE THI CHINH THUC Moén thi: TIN HOC — Khbi 10
(Dé thi c¢6 04 trang) Thaoi gian lam bai: 180 phit, khong ké thoi gian phdt de.

TONG QUAN DE THI

Tiéu dé File chuong trinh | File di liéu File két qua
Bai 1 | Tt an toan WORD.* WORD.INP | WORD.OUT
Bai 2 | Uéc sb DIV.* DIV.INP DIV.OUT
Bai 3 | Phuong Nam | SOUTH.* SOUTH.INP | SOUTH.OUT

Dau * dudc thay thé bdi PAS hoac CPP hoic PY tuong ing véi ngon ngi lap trinh Pascal
hoac C++ hoac Python.

Hay lap trinh gidi cdc bai sau:
Bai 1. T an toan (7,0 diém)

Phuong 13 mot ngudi thich sy doc dao, anh ta rat khong thich sy lip lai, ngay cd khi né xuat
hién trong cac cudc tro chuyén hang ngay. Phuong cAm thay kho chiu khi phai dung cac tit c6 qua
nhiéu chit cai lap lai. Cu thé v6i mot tit W bat ki, cau dinh nghia F(W) 1a do khé chiu clia tit do6.
F(W) dugc tinh bang tong ctia binh phuong s6 lan xuat hién trong W v6i mdi chit cai. Vi du véi
W = “hello’” c6 2 chit cai ‘1’, 1 chit cai ‘h’, 1 chit cai ‘e’ va 1 chit cai ‘o’ ¢6 do kho chiu la
FW)=224+12+124+12=7.

Phuong chi mudn st dung nhitng t an toan, nghia l1a nhitng tit ¢c6 do khé chiu nhé hon ho#c bang
mot s6 nguyén K cho trude.

Yéu cau: Phuong c6 mot xau S do dai N chi gdm chit céi in thudng (tit ‘a’ dén ‘z’). Hay gitp
Phuong dém s6 lugng xau con 13 tit an toan clia S.

Nhic lai, mot xau con clia mot xau S cho truée 1a mot xau thu dude khi x6a mot s6 ky tu lien tiép
nhau (hodc khong x6a) ¢ dau xau S va mot s6 ky tuy lién tiép nhau (hoac khong x6a) & cudi xau S.
Vi du “‘olp’ hay “‘psow’’ la xau con clia ‘‘olpsouth’ trong khi ‘‘suh’’ thi khong. Hai xau con dugc
coi 1a khac nhau néu s6 Iugng ky tu bi x6a 6 dau xau khac nhau ho#c s6 lugng ky tu bi x6a & cudi
xau khac nhau.

D liéu
Vao tu file van ban WORD. INP:

e Dong thit nhat chita hai s6 nguyén N va K lan luogt 1a do dai clia xau S va gi6i han ciia tit an
toan (1 < N <2000 000,1 < K <1018).

e Dong thit hai chita mot xau do dai NV chi gom céc chit cai in thuong mo ta xau S.
Cac s6 trén cing mot dong cach nhau béi dau cach.
Két qua
Ghi ra file vin ban WORD.OUT mot s6 nguyén duy nhat 1 s6 lugng xau con clia S 1a tit an toan.

Rang budc
o C6 20% s6 test ting v6i 20% s6 diém ciia bai thod man: N < 100.

Trang 1 / 4



20% s6 test khac tng v6i 20% s6 diém ciia bai thod man: N < 1000.

20% s6 test khac tng v6i 20% s6 diém ctia bai thoa man: N < 10 000.

20% s6 test khac tng v6i 20% s6 diém ctia bai thoad man: N < 200 000.

20% s6 test con lai ting véi 20% s6 diém ctia bai: Khong c6 rang budc gi them.

Vi du

WORD. INP WORD.OUT
45 9
abaa
9 10 30
aabbabaaa
12 12 50
mmississippi

Giai thich

Trong vi du dau tién, cac xau con la tir an toan lan lugt 1a: ““a’’, <“a’’, ‘a”’, “‘b’’, “‘ab’’, *‘ba’’, “‘aa’’,
“aba’7’ “baa’,.

T ““abaa’ khong phai la tir an toan vi trong d6 ¢6 3 chit céi “a’’ va 1 chit céi ““b’’ nén c¢6 do kho
chiu la: f(“‘abaa’”) =32+ 12 =10 > K = 5.

Bai 2. Udc sb (7,0 diém)

Cac udc s6 tu nhieén c6 vai trdo quan trong trong nhidu thuat toan maé héa, chang han nhu RSA,
mot thuat toan méa hoéa cong khai pho bién. Viéc tao ra day cac udc sd ciia mot tap hop sb tur nhién
c6 thé gitp hiéu duge cach céc u6c s6 phan phdi va anh hudng dén tinh bdo mat clia ma héa. La
mot ngudi yéu thich mon mat ma, Nam quan sat diac diém céc wée sb clia mot tap hop sb tu nhien
thong qua bai toan sau.

Nam c6 mot diy s6 A gom N phan tit, mdi phan tit 13 mot sd tir nhién khac 0. Goi D 13 day cac
phan ti ¢6 gia tri khong gidm gom tat ca cac udc sd ty nhién, khong nhat thiét phai phan biét cla
céc phan tit ctia A. Nam chuan bi diy P gom @ sb tu nhién khéac 0, mdi s6 biéu thi mot vi tri trong
day D. Do day D chua dugc cho truée ma phai tinh toan thong qua céc gia tri trong day A va N,
Nam mong muén xac dinh nhanh titng gia tri phan t1t trong day D tuong ting v6i moéi phan tit thuoe
ddy P. Vidu, véi N =4, A = (10,2,5,2) va P = (5,1,10), ta c6 day D = (1,1,1,1,2,2,2,5,5, 10)
va cac gia tri phan tit trong day D tuong tng v6i mdi phan tit thuoc day P 1a (2,1,10).

Yéu cau: Hay gitp Nam xéac dinh timg phan t& trong day D tuong tng véi v6i mdi phan ti trong
day P.

Dir liéu
Vao tu file van ban DIV.INP:

e Dong dau tién chia hai s6 nguyén duong N va Q lan lugt 13 s6 lugng phan tit day A va s
lugng phan tit day P (1 < N <105 1 < Q < 10°).

e Dong thit hai chita N s6 nguyén duong Ay, As, ..., Ay mo ta day A (1 < A; < 109).
e Dong thi ba chita @ s6 nguyen duong P, P, ..., Po mo ta day P (1 < P, < |D|, véi |D| 1a
s6 lugng phan tit day D).
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Céac sb trén cting mot dong cach nhau béi dau cach.
Két qua

Ghi ra file van ban DIV.QUT duy nhat mot dong gom @ sb nguyén, caAch nhau béi dau cach, 1a cac
phan tit trong day D tuong ng véi cac phan tit trong day P.

Rang budc

o U6 25% sb test tng véi 25% s6 diém ciia bai thod man: N,Q < 1000; A; < 1000 v6i moi
1<i<N;: P, <1000 véi moi 1 <i < Q.

25% sb test khac ting véi 25% s6 diém ciia bai thod man: A; 14 s6 nguyén t6 véimoi 1 < i < N.

20% s6 test khac ting véi 20% s6 diém ciia bai thod man: N < 10000; P; < 2 - 10° véi moi
1<i<Q.

20% s6 test khac tng v6i 20% s6 diém ciia bai thod man: P; < 2-10% véi moi 1 <4 < Q.

10% test con lai ting v6i 10% s6 diém ctia bai: Khong c¢6 rang budc gi thém.

Vi du
DIV.INP DIV.OUT Gidi thich

4 10 11112225510 N =4

10252 Q=10

12345678910 A=(10,2,5,2)
D=(1,1,1,1,2,2,2,5,5,10)

45 211055 N =4

10 2 5 2 Q=5

5110 9 8 A=(10,2,5,2)
D=(1,1,1,1,2,2,2,5,5,10)

Bai 3. Phuong Nam (6,0 diém)

Phuong Nam c¢6 N khu vize hanh chinh, dude danh s6 tit 1 dén N, dudce két ndi lien thong béi N — 1
con duong tao thanh dang cay trong Iy thuyét do thi. Mdi khu vigc tuong tng véi mot dinh ctia cay,
modi con dudng tuong ing véi mot canh clia cay. Nhac lai, cay 14 mot do thi vo hudéng, liéen thong
va khong c6 chu trinh. Mai khu vuc ngudi ta gan cho mot gia tri biéu thi mic do phat trién khu
viyce do, khu vyc thi ¢ ¢6 c6 gia tri A;.

Nham quy hoach phéat trién cac khu vic mot cach hieu qui, ngudi ta danh gia mot cum S cac khu
vife lien thong nhau thong qua cac con dudng noi gitta chiing trong cum dé bdi mot do hieu qua.
Gi4 tri do hiéu qua nay duge tinh bing hiéu clia gia tri 16n nhat trong s6 cac gia tri khu vige thuoc
S va gia tri nhé nhat trong s6 cic gia tri khu vige thuoce S. N6i cach khac, v6i mot cum lien thong
S, gia tri cia S 1a maxycg Ay — mingeg Ay-

Nguoi ta mudn chia toan bo N khu vige thanh cidc cum khu vige riéng biét, mdi cum bao gom mot
hodc nhiéu khu vyc lien thong nhau béi cac con duong ndi cac khu vye trong cum dé va danh gia
do hieu qua trén mdi cum. Téng do hiéu qui ctia mot cach chia nhu vay dude tinh bing tong gia
tri cia cac cum lién thong trong cach chia doé.

Yéu cau: Hay tim cach chia toan bo N khu vuc thanh céc cum c6 téng do hieu qua 16n nhét.
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Di¥ lidu
Vao tu file van ban SOUTH. INP:
e Dong thtt nhat chita mot s6 nguyén N (1 < N < 3-10°) 1a s6 lugng khu vige 8 Phuong Nam.

e Dong thit hai chita N s6 nguyen A1, Aa,..., Ay (1 < A; < 10°) mo ta do phét trién ctia khu
vyc tuong ing.

e Dong thit i trong N — 1 dong tiép theo chita hai s6 nguyen u;, v; (1 < u;,v; < N) mo td mot
con duong noéi hai khu vire u; va v;. Dit lieu ddm bdo cac con dudng nay tao thanh mot cay.

Cac s6 trén cting mot dong cach nhau bdi dau cach.
Két qua
Ghi ra file vin ban SOUTH.OUT mot s6 nguyén duy nhat 1a téng do hiéu qua 16n nhéat tim dugc.

Rang budc

e C6 30% s6 test ting v6i 30% s6 diém ciia bai thod man: N < 20.

e 30% sb test khac ting v6i 30% s6 diém ctia bai thod man: N < 2000, va tat ca cac dinh c6 bac
khong qué 2.

e 20% sb test khac ting vdi 20% sb diém ciia bai thod man: Tat ca cac dinh c6 bac khong qua 2.

e 20% s6 test con lai iing v6i 20% s6 diém ciia bai: Khong c6 rang budc gi thém.

Vi du
SOUTH. INP SOUTH. OUT
4 13
3891
12
23
34
9 15
263851
154
12
13
51
4 3
37
59
8 3
6 5
Giai thich

Trong cac hinh vé minh hoa bén trén, mdi dinh tugng trung cho mot khu vic bao gom hai s6, s6
thit nhat 1a chi s6 clia khu vige, s6 thit hai 13 gia tri cia khu vie d6. Cac duong di duge mo ta bang
cac canh ndi gitta cac dinh.

Thi sinh khong dudc s dung tai liéu. Cdn bd coi thi khong gidi thich gi thém.
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