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DAI HOC QUOC GIA HA NOI KY THI OLYMPIC
TRUONG PAI HQC CONG NGHE BAC TRUNG HQC PHO THONG

. ) Mon thi: TIN HQC 7 ‘
bE THI THAM KHAO Thoi gian: 180 phut (khong ke thoi gian giao de)
Deé thi gom co 04 trang, 04 bai

TONG QUAN PE THI
Bai Tén bai Chuwong trinh piém
1 Pém sb CNT.* 5
2 Bao dong CLOSURE.* 5
3 Bai tap vé nha HOMEWORK_.* 5
4 Xiéc khi dém trung thu MONKEY .* 5

Dau * dugc thay thé bai CPP hoic PY tuy theo ngén ngir 1ap trinh st dung la C/C++ hoic
Python. Dit liéu vao tir thiét bi vao chuan (ban phim). Két qua ghi ra thiét bi ra chuan (man hinh).

Ldp chwong trinh gidi cac bai todn sau.
Bai 1. Dém s6 (5,0 diém) , ‘ ,
Alice dang tim hi€u vé so nguyén to, mot bai toan ma c6 dang can giai do6 la: Vi hai so nguyén
duong L,R (1 < L < R), can dém so lugng so nguyén p thoa mén hai dieéu kién sau:
v L<p<R;
v/ Tong cac chit s6 cua p la sd nguyén té.
Vidy,vé6i L =7,R=15,c04s67,11,12,14 théa man.
Dir liu:
e GOom mot dong chira hai s6 nguyén duong L, R;
Két qua:
e Ghi ramot dong chira mot s6 nguyén 1a s6 luong s6 dém duoc.
Rang buéc:
e CO 70% s test tng 70% sb diém thoa man: L < R < 10°;
e C0 20% sb test khac (rng 20% sb diém thoa man: L = 1; R = 10% (0 < k < 16);
e 10% sé test con lai tng 10% s diém thoa man: L < R < 106,

Vi du:
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Bai 2. Bao déng (5,0 diém)
Alice c6 mét don @6 thi c6 hudng gom n dinh Vél m cung. Cac dinh duoc danh s6 1,2, ...,n, dinh s
duoc goi 1a co6 duong di t6i dinh ¢ (s # t) néu ton tai mot day cac dinh vy, v,, .. ., vy, trong d6
v, =S, v, =tvaco cung ndi tir dinh Vi dén dinh Vit1 véi moi 1 < i < L. Alice muén bé sung
thém cac cung vao do thi theo quy tic: néu trong d thi ban dau c6 dudng di tir x dén y (x # y)
va cling cé duong di tir y dén x ma chua c6 cung (x, y) thi thm méi cung (x, y) vao d6 thi.
Yéu cau: Hiy xac dinh s6 cung phai thém.
Dir liu:

e Dong dau hai sé nguyénn,m (1 <n < 10%0<m < 2-10°)

e Trong m dong tiép theo, mdi dong chira hai sé nguyén u, v thé hién cung ndi tir dinh u d&én

dinhv (1 <u,v < n;ju #v).

Két qua:

e Ghi ra mot s6 nguyén 12 s6 luong cung phai thém.
Rang buéc:

e C0650% sb test ttng 50% s6 diém thoa man: n < 50; 0 < m < 1000;

o C030% sb test khac tng 30% s6 diém thoa man: n < 500; 0 < m < 10000;
e 20% so test con lai tng 20% so6 diém thoa méan: n < 10%5,0 <m < 2 - 10°.

Vi du:
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Bai 3. Bai tap vé nha (5,0 diém)
Alice duoc giao nhiém vu 1am n bai tap (danh sb tir 1 dén n) trong ki nghi gom m ngay (danh sé
tir 1 dén m). Bai tap i (1 < i < n) c6 cac rang budc duoc mo ta bang ba sé nguyén I;,7;,t; (1 <
l; <1 <m;t; €{0;1}) véi ¥y nghia:

v' Bai i duoc giao vao dau ngay [;;

v Y&u cau nop vao cudi ngay r; (Alice c6 thé 1am bai i trong cac ngay I, ; + 1, ..., 17);

v Néu t; = 1 thi day 1a bai quan trong, khdng thé khong lam dang han, néu t; = 0 thi bai i

c6 thé 1am sau ki nghi.
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MGi ngay Alice chi ¢d thé lam duoc khdng qua k bai tap va ¢ mudn lam duoc nhiéu bai tap nhat,
bao gom tat ca cac bai tap quan treng. 7 ,
Yéu cau: Hay gitp Alice xac dinh so bai tap co thé hoan thanh I16n nhat va mot phuong an thuc
hién.
Dir liu:

e Dong dau ba sé nguyén n,m, k (1 < n,m, k < 10°);

e DoNgthtri (1 <i < n)trongn dong tiép theo chita ba s6 nguyén [;,7;, t;.
Két qua:

e DONg dau ghi mot sb nguyén 1a sb bai tap c6 thé hoan thanh nhiéu nhat.

e DONg th hai ghi n s6 nguyén py, p,, ..., p,, trong d6 p; = 0 néu bai tap i 1am sau ki nghi,
nguoc lai bai tap i dugc lam trong ngay p;. Néu c6 nhiéu phuong an tdi wu thi chi can dua
ra mot trong s do.

Rang buéc:

e C0 25% sb test tng 25% s diém thoa man: n,m, k < 10;

e C0 25% sb test khac ung 25% sb diém thoa man: n, m, k < 100;

e C0 25% sb test khac ung 25% sb diém thoa man: n, m, k < 1000;

e 25% s test con lai tng 25% s6 diém thoa man: n, m, k < 100000.
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Bai 4. Xiéc khi dém trung thu (5,0 diém)

Trung thu ndm nay, t6 dan phd X moi mot doan xiéc vé biéu dién. Mot trong cac tiét muc dic sac
va dugc cac ban nhé yéu thich dé 1a man xiéc tha v&i k con khi biéu dién trén san khiu. San san
khau c6 dang mot ludi 6 vudng kich thude n x m, dugc chia boi n+1 dudng doc va m+1 dudng
ngang. Cac duong doc duoc gan toa do theo cot tir 0 dén n, tir trai sang phai, con cac dudng ngang
dugc gan toa do theo dong tir 0 dén m, tir dudi 1én trén. Giao diém giira duong doc X va dudng
ngang y co toa do (X, y). Khi biéu dién, mdi con khi s& di chuyén theo mot hanh trinh nhét dinh,
con khi thtr i s& di chuyén theo hanh trinh gdm céc doan thang ndi hai diém lién tiép trén ludi lan
luot qua cac diém (Xi,1, ¥i,1), (Xi,2, ¥i,2), ---» (Xi,r(i): Yi,r(i))> trong do r(i) 1a s6 diém trén hanh
trinh ctia con khi i. Bé tranh xung d6t khi biéu dién, cac doan thang ndi trén hanh trinh cia con
khi i s& khong c6 diém chung véi bat ctr doan thang nao trén hanh trinh ctia con khi j (i # 7). Hon
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nita, dé cac con khi di chuyén ding theo hanh trinh va trang hoang san khau, nghé si xiéc thu da
tién hanh t6 mau cic ving lién thong trén san san khiu dugc tao ra tir cac doan thing ndi trén cac
hanh trinh cta k con khi va cac duong bién ctia san khau, moi mét vung s€ dugc to béng mot mau
va khong co6 hai vung nao bi t6 bdi cung mot mau.
Yéu cdu: Cho kich thude san san khau va hanh trinh cta k con khi. Hay tinh s6 mau can dung dé
t6 mau cac ving lién thong trén san san khiu dugc tao ra tir cac doan thang ndi trén cac hanh trinh
ctia k con khi va cac dudng bién ciia san khau.
Dir li€u:
e Dong dau tién ghi ba sé nguyén duwong n, mvak (n, m < 10° ; k < 1000);
e Dong thir i trong s6 k dong tiép theo mo ta hanh trinh cua con khi thr i (i = 1, 2, ..., K): s0
dau tién cua dong 1a sb r(i) (r(i) < 50); tiép theo 1a r(i) cap s6 nguyén duong Xij, Vi
(O<xij<n, O<yij<m,j=1,2,..,r(i).

Két qua:
e SO lugng mau can dung.

Input Output Hinh minh hoa
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Rang budc: ’ o
e CO 25% sb test (tng 25% sb diém thoa man: n, m < 100, k = 1 va mdi doan thing thudc
hanh trinh cua chi khi déu song song véi truc toa do;
e C0 25% sb test khac ung 25% sb diém thoa man: mdi doan thang thudc hanh trinh cua céc
ch khi déu song song véi truc toa do va k = 1;
e C0 25% sb test khac ung 25% sb diém thoa man: k = 1;
o 25% sb test con lai tng 25% s diém khong c6 rang budc gi thém.

Thi sinh KHONG duroc sir dung tai liéu. Giam thi KHONG gidi thich gi thém.
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