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MON THI:

THOI GIAN: 180 phat

Hinh thuc 1am bai: Lap trinh trén may tinh
bé thi ¢6 03 trang

KY THI OLYMPIC TRUYEN THONG 30 THANG 4

Céau |Tén bai Tén file bai lam|Tén file dir liu |Tén file két qua |Thoi gian |[Piém
1 [S6ganyéuthich |LIKENUM.* |LIKENUM.INP |LIKENUM.OUT 1s/test 7
2 |Di chuyén robot ROBOT.* ROBOT.INP ROBOT.OUT 0.5s/test 7
3 |Ocsén QSNAIL.* QSNAIL.INP QSNAIL.OUT 2s/test 6

Dau * thay thé boi PAS, CPP, PY twong 1ng véi ngdn nga lap trinh 1a Pascal, C/C++, Python

Cau 1. S6 gan yéu thich
Huy dang hoc s6 hoc va rat yéu thich sé x. Nhung vi chi yéu thich mét s6, nén khi
duoc hoi dua ra nhi€u so, Huy da nghi ra dinh nghia “s6 gan yéu thich”. S6 gan yéu thich
1a 50 khac so yéu thich va ket thac bang so yéu thich cua Huy.
Vi du khi x =24 thi cac s6 gan yéu thich 1a 124,3524,22224,...; céc sb
204,2432,2240, ... khdng phai so gan yéu thich.
Yéu cau: Cho 2 s nguyén x, m. Bém s6 luong s gan yéu thich khong vuot quéa m.
Dir liéu: vao tr file van ban LIKENUM.INP gém 2 s6 nguyén x,m (1 < x < 105,
1<m<108),

Két qua: ghi ra file van ban LIKENUM.OUT mét s6 nguyén duong l1a s6 lugng s gan

yéu thich tim duogc.
Vi du:

Rang bugc:

e 35%sdtestx < 10;m < 1000;

LIKENUM. INP

LIKENUM.OUT

3 17

1

24 1000

9

e 30% sd test co m < 100000;

o 35% s test con lai khong co rang budc bd sung.
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?: aCéu 2. Di chuyén robot

M6t cudc thi lap trinh diéu khién robot duoc ban td chac olympic 30-4 thiét ké cho
cac ban yéu thich Tin hoc. Ban t6 chuc thiét ké mot so d6 cho robot di chuyén gom n dia
diém dugc danh s tir 1 téi n va dugc ndi véi nhau boi m con duong hai chiéu, danh sé tur
1 té6i m. Con duong thir i ndi hai dia diém u; va v; véi trong s6 w;(1 < u;,v; < n;
w; < 10%). Tai mdi dia diém ghi mot s6 nguyén a; 1a sé diém thuong ma robot nhan dugc
khi dén dia diém nay lan dau.

Ban td chirc chon mét dia diém s 1am dia diém xuét phat va robot nhan dugc diém
thuong dau tién tai dia diém nay. Mdi khi di qua con dudng c6 trong s 16n hon diém
thudng dang c9, robot s€ nhan mat thé phat. Robot duoc phép bi phat khong qua k the. Khi
bi phat th¢é, robot sé khong dugc phép nhan thém diém thuong & bat ky dia diém nao nixa.

Yéu cau: Hay xac dinh sb dia diém Ién nhat ma robot cd thé di qua.
Dir li¢u: vao tu file van ban ROBOT.INP
e Dong dau tién chta 4 s6 nguyén n,m,s va k(1 <n <10%1<m <2 x 10%
1<s<mk<1);
e Dong thtr hai chira n s6 nguyén aq, ay, ..., a, (1 < a; < 10%);
e Dong thtr i trong m dong tiép theo chira 3 s6 nguyén u;, v; vaw; (1 < u; # v; < n;
1<w; <10°.
Két qua: ghi ra file van ban ROBOT.OUT mt s6 nguyén duy nhét 12 sb dia diem toi da
ma robot c6 thé di qua.
Vi du:

ROBOT . INP ROBOT .OUT Minh hoa
731 5
2 327
10
8
12
10
5
1
11
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Giai thich: Robotdi3 - 4 -3 -2 - 5 - 1. Robot di 3 » 4 - 3 — 2 nhén dugc diém
thuang 12 9. Pi tir 2 sang 5 bi nhan 1 thé phat va tir d6 khong duoc nhan thém diém thuéng.
Rang bugc:

e 30%s6ditmcom=n—1<10%w, =i; v; =i+ 1;k = 0;

e 20%sbdiémco k = 0;n < 103;

e 20%sb diémco k = 0;n < 105;

e 30% sb test co k = 1.
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?: ::Céu 3. Oc sén

Mot ctra hang no ¢6 mét thanh gd kich thudc 1 x n dung dé nudi ¢ sén. Nguoi ta
d3 dung but danh dau, chia thanh gd thanh n 6 vudng c6 do dai canh bang nhau; duoc danh
s6 tir 1 dén n ti trai sang phai. Do thanh gd khong déu, céc 6 c6 the c6 mie d phi hop
khac nhau cho b¢c sén; do phu hop cua 0 the i la aq;. Mot 30 con bc sén da duge dat 18n
thanh g0, thoa man mdi con ¢ sén nam gon vao mot 6 va mdi 6 déu chira khdng qua mot
con 4¢ sén.

Quyén dén cura hang dé mua 4¢ sén vé nuoi. Cau du dinh phuong an la mua cac 0
tir L dén R va céc con bc sen o trén do. Vi Quyén muon nudi riéng tung con ¢ nén chu
ctra hang RE phai cat phan g6 dugc chon thanh mot s6 doan, sao cho trén mdi doan co  ding
mét con 6c¢ sén. Cu thé hon, gia sir c6 k con ¢ sén trén doan [L, R], chu cua hang can cat
doan [L, R] thanh dung k doan sao cho moi doan c6 dung mot con 6¢ sén va khong co doan
nao cua [L, R] bi thira ra. Bé dc phat trién tt, mot con ¢ sén (trong sé vira dugc chon ra)
s& chi duoc ban néu tong do phu hop cua céc 6 cia doan ma né ding la khong am. Tuc I3,
con dc trén doan [u, v] dugc ban néu a,, + a,.q + -+ a, = 0. Do c6 thé c6 nhicu cach
cit khac nhau, chu ctra hang mudn cét sao cho ban dugc nhiéu ¢ sén nhat cé thé.

Y&u cau: Quyén dua ra Q du dinh mua, dy dinh tht i dugc mo ta boi hai s6 nguyén duong
L;, R;. Hay gilp chu cira hang tim cach cit cho ting du dinh, sao cho sé lwong 6¢ sén béan
duoc cho du dinh d6 13 16n nhét c6 thé va in ra s6 lugng d6. Luu ¥ Quyén chi dua ra cac
du dinh va chu cira hang dua ra giai phap chir chua thyc su cat thanh gd ban dau.
Dir li¢u: vao tu file van ban QSNAIL.INP

e Dong dau chuta hai s6 nguyén duong n, Q (n,Q < 5 x 10°);

e Dong tiép theo chira mot xau nhi phan d6 dai n, ky ty thir i 13 0 hodc 1 tuong tng

1a 6 thtr i khong dat hoac c6 dat mot con dc sén;

e Dong tiép theo chia n s6 nguyén ay, ay, ..., ay (|a;| < 10%);

e Dong thit i trong s6 Q dong tiép theo chu’a hai s6 nguyén L;, R;(1 < L; < R; < n).

Dit liéu bdo dam c6 it nhat mét con éc sén trong doan [L;, R;],i = 1, 2 Q
Két qua: ghi ra file van ban QSNAIL.OUT trén Q dong, dong thi i ghi mot sé nguyén la
s6 ¢ sén ban duoc nhiéu nhat voi du dinh thir i cia Quyén.

Vi du:
QSNAIL. INP QSNAIL.OUT

8 5 3
01001101 2
1-212-121 -3 1
18 1
15 0
25
5 8
12

Rang bugc:

e CO16%sbtestcoa; = 0Vi=1,23,..,n;n<8000;Q = 1;

e C614%sbtestcon <8000;Q =1vaa; = 0néudthicoddesén, a; < 0néud
thr i khong co bc¢ sén;

C6 16% s6 test véin < 8000; Q = 1;

C6 12% sb test véin, Q < 8000;

C6 18% sb test véin, Q < 50000;

C6 24% sb test véi rang budc goc.
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