HOI THI TIN HOC TRE TOAN QUOC PE THI BANG B - TRUNG HQC CO' SO
LAN THU XXII - 2016 Thoi gian lam bai 180 phut, khéng ké thoi gian phdt dé
PE CHINH THUFC bia diém thi: Trwong Pai hoc Quy Nhon
Thanh phé Quy Nhon, Binh Pinh

Bai 1: LUO'I TAM GIAC (30 diém)

Deé thi ning luc cla tredng mam non SuperKids c6 mot bai toan rat don gian: Trén mat phing cho mot
tam gidc déu do dai canh 12 a (a 1a mot s6 nguyén), ngudi ta dita — 1 diém trén moéi canh dé€ chia déu
céc canh ra thanh cac doan thang dai 1 don vi. V&i mdi cip hai diém trén hai canh khac nhau, nguoi ta
vé mot doan thang ndi ching néu doan thing nay song song véi canh thit ba. Sau khi vé hét cac doan
thang nhw vy, ta thu dwoc mot lwéi cac tam gidc déu canh 1 don vi ma nhitng diém trén mat phang & vi
tri dinh cta cac tam giac déu d6 dwoc goi la nit lwéi.

Hinh vé dwdi day thé hién lwdi tam giac déu dwoc xdy dung védia = 4

Nhiém vu cua cac bé thi sinh 1a dém s6 tam gidc déu c6 trong hinh vé. N6i mot cach chinh xac, cac bé can
dwa ra s6 b ba nut lwéi la ba dinh cia mét tam giac déu c6 ba canh song song vé&i ba canh ctia tam giac
ban dau. Nhw vi du trén, cé thé dém dwgc ¢6 27 tam gidc déu bao gbm: 16 tam gidc déu canh 1 don vi, 7
tam giac déu canh 2 don vi, 3 tam gidc déu canh 3 don vi va 1 tam giadc déu canh 4 don vi.

Tuy bai toan khong khé véi cac bé thi sinh tredng SuperKids nhwng lai la thach thirc 16n cho ban giam
khao trong viéc lam dap 4n chdm diém. Hay gitp ban gidm khao dwa ra dap s6. Chu y la vi dap so rat1én
nén chi can dwa ra s6 dw ctia dap so khi chia cho 2016.

Em can tao file két qua c6 tén 1a TRIGRID.TXT gom 15 dong, mdi dong ghi mot s6 nguyén duy nhat 1a s
du ctia s6 tam giac dém dwoc khi chia cho 2016 &ng véi mét gia tri a trong bang dwéi day:

Dong a TRIGRID.TXT
1 4 27
2 3

3 5

4 6

5 111

6 222

7 3333

8 4444

9 55555

10 666666

11 17777717

12 88888888

13 999999999

14 123456789123456789

15 1000000000000000000

Chu y: K&t qua twong (rng véi gia tri n nao can ghi PUNG trén dong twong tng véi gia tri a d6
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Bai 2. SO DU (30 diém

Gior hoc vé phép chia c6 du t6 ra qua dé dang cho cac bé tredng mam non SuperKids, d€ ting tinh hip
dan cho gio hoc, c6 gido mudn dit ra mot thach thirc mai.

Cho ba s6 nguyén dwong x, n, m. Co gido xét diy chir s 1a biéu dién thap phan cta x va viét lap di 13p lai
day chit s6 nay n 1an dé€ dwoc biéu dién thap phan cia mot s y. Nhiém vu clia cac bé 1a phai cho biét s§
dw cuia y Khi chia cho m.

Viduvéix =12,n=3,m =8.s6y = 121212, s6 duw cta y khi chia cho 81a 4

Cac bé 1am viéc rat hao hirng va nhanh chéng dwa ra két qua, van dé cua cé gido la can biét két qua ding
dé phat phiéu bé ngoan cho cac bé lam ding va nhanh nhat. Em hay gidp c6 gido tinh toan két qua.

Em can tao file két qua c6 tén 1a REMAINDER.TXT géom 15 dong, mbi dong ghi mdt sd nguyén duy nhat
la két qua tim dwoc rng mot bo gia tri x, n, m dwdi day:

Dong x n m REMAINDER.TXT
1 12 3 8 4
2 2 15 17

3 456 6 1296

4 1234 100 9

5 11223344 1000000 142857

6 55667788 10000000 1000000007

7 1357 24682468 999999999

8 24680 1357913579 1717777777

9 998 1000000000000 999

10 1234 11111111111111 30

11 1 222222222222222 123456789

12 2016 666666666666666 8888888888

13 11223344 555666777888999 1357924680

14 999999999999999967 | 999999999999999877 | 999999999999999989

15 123456789123456789 | 123456789123456789 | 987654321123456789

Chu y: Két qua twong trng bd dit liéu nao cin ghi PUNG trén dong twong tng véi bd dit liéu d6

Bai 3. NONG TRAI VUI VE (40 diém

Ban d6 trang trai clia 6ng Pong cd thé mo td nhw mot bang kich thwécn X n dwoce chia thanh lwéi 6
vuong don vi. Cac hang cia bang dwoc danh sé tir 1 dén n tir trén xuoéng dwdi, cac cot cia bang dwoc
danh s6 tir 1 dén n tir trai sang phai. O nam & hang i, cot j dwoc goila 6 (i, j).

Ong Pong 1a ngwoi rat trat tw vi vay ong da bo tri xem ké nhitng chudng trau va chudng bo trong trang
trai cia minh. Cu th€1a: néu 6 (i,j) c6 i + j chan thi 6ng sé dit mot chudng trau; néu 6 (i,j) cd i + j 1é thi
ong s& dit chudng bo. C6 thé thiy rang, theo cach thirc nhw vy sé khong c6 hai chudng giadp canh nhau
cung nudi trau hodc cung nudi bo.

Vi s6 lwong chudng rat 1on, nén 6ng Dong thiét k€ mdt may dém tw dong. Cach thirc lam viéc cia may 1a
moi khi 6ng Pong dwa vao mot pham vi hinh chit nhat dwoc gi¢i han béi 6 & goc trai trén (ry, ¢;) va goc
phai duwdi (1, ¢;) thi may dém sé tw dong dém s6 chudng trau trong cac 6 thudc pham vi nay (Nhirng 6
(i,j))céry <i<mr,vacy <j<c,). Dinhién tir con s6 may tra vé ciing c6 thé suy ra s6 chuéng bo trong
pham vi dé.

L trAu bo ctia dng Pong rat tinh nghich va thong minh, chiing phat hién ra rang may dém s chudng trau
dwa vao mau 16ng ctia ching. Vi vy dé “ltra” may dém tw dong, nhirng con bo c6 thé nhuém den 16ng ctia
chung dé tréng giéng nhw trau va nhitng con triu ciing c6 thé nhuém vang 16ng cta chiing dé trong giong
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nhu bo. Vao ngay t6 chirc ki thi tin hoc tré, 6ng Péng dwoc mat bio rang 1t trdu bo & hai chudng tai hai
0 khac nhau da tién hanh nhuém 16ng chiing theo cach trén, diéu nay khién cho may dém triu bo cta
ong hoat dong khong dwoc chinh xac. Ong Pong muén nho cac ban, dwa vao hoat dong ctia may va quy
tac phan b6 cac chudng ban d4u, phat hién vi tri hai chudng ma 1t gia sic da tw y nhudém d6i mau 16ng.
Thuw vién

Chwong trinh ctia ban phai dat tén la FARM.pas/FARM.cpp tuy theo ngén ngit 1ap trinh ban st dung.
Chwong trinh phai khai bdo str dung mot thw vién dic biét dwgc ban gidm khao cung cip dé 1am bai toan
nay. Thw vién gbm c6 cac file detect.pp (danh cho Pascal); detect.cpp va detect.h (danh cho C++).

Cach khai bao:

Pascal: uses detect;
C++: include "detect.h"

Thw vién detect cung cdp cac ham va tha tuc sau diy ma ban c6 thé dung trong chwong trinh
FARM.pas/FARM.cpp.

Pascal: function get n: longint
C++: int get n()

Chwong trinh ctia ban cin phai goi ham nay dé nhin dwoc gia tri n. Gia trin trd vé ddm bdo2 <n <
100000. Ham get_n nay can phai dwoc goi trwéc Khi goi bat cir ham nao khac cta thw vién.

Pascal: function buffalo(rl, cl, r2, c2: longint): inté64
C++: long long buffalo(int rl, int cl, int r2, int c2)

Ham nay trd vé s6 chudng triu & cac 6 (i,j) marl <i <r2vacl <j < c2. Ban cin dam bdo ham nay
dwocgoivéicacgidtrithodminl <rl <r2<nval <cl < c2 < n.Néucictham s6 khong thod man
ham s& tra vé gia tri -1. Néu ham nay dwoc goi qua 1000000 lan, thw vién sé tw ddng ngit chwong trinh
va ban bi ghi nhan 0 diém.

Pascal: procedure answer(xl, yl, x2, y2: longint)
C++: void answer(int x1, int yl, int x2, int y2)

Ban cin goi ham nay dé két thic chwong trinh. Cac tham s6 (x4,y;) va (x,,y,) chi ra hai 6 ma trau/bo
trong hai chuéng dé tw y nhuém déi mau 16ng.

Bién dich

Néu ban viét chwong trinh bang Pascal, ban phai khai b4o str dung thw vién uses detect; ngay sau dong
tiéu dé chwong trinh (xem vi du cudi bai)

Né&u ban viét chwong trinh bang C/C++, ban phai khai bao str dung thw vién #include “detect.h” (xem vi
du cuoi bai). Néu ban st dung Code Blocks hoac DevCpp, ban nén tao mot Project cé chira ca file bai lam
va cac files thw vién cho tién lgi trong viéc dich chwong trinh.

Thir nghiém chwong trinh
Trong qua trinh lam bai, ban dwoc cung cap:
CAc file thw vién: detect.pas, detect.h va detect.cpp.

Cac file chwong trinh mAu: sample_FARM.pas va sample_FARM.cpp C4c ban c6 thé dwa vao hai file
chwong trinh mAu nay dé hiéu cach st dung thw vién. Luu y ring hai chwong trinh mAu nay khong phai
la chwong trinh tét.

Viduvéin = 4, so d6 bo tri cac chudng trau bo ciua 6ng Pong nhw sau (6 den la chudng trau)
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Chwong trinh FARM.PAS c6 thé nhw sau:

program FARM;
uses detect;
var
n: LongInt;
begin
n :=get n;
if (n = 4) and
(buffalo(l, 2, 2, 3) = 1) and
(buffalo(2, 1, 3, 2) = 1) and
(buffalo(l, 1, 3, 1) = 2) and
(buffalo(3, 4, 3, 4) = 1) then
answer (2, 2, 3, 4);
end.

Chwong trinh FARM.CPP c¢6 thé nhu sau:
#include "detect.h"

int main() {
int n = get n();
if (n == 4 && buffalo(l, 2, 2, 3) == 1 && buffalo(2, 1, 3, 2) ==
&& buffalo(l, 1, 3, 1) == 2 && buffalo(3, 4, 3, 4) == 1) {
answer (2, 2, 3, 4);
}

return 0;

® Dé thi gom 4 trang.

Gidm thi khéng can giai thich gi thém.
® Thi sinh khong str dung tai liéu trong khi thi.
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