International Olympiad in Informatics 2013

Sy, 6-13 July 2013 X
013

l Brisbane, Australia

BRIS&NE AUSTRALIA Day 2 taSkS ChOl
Tiéng Viét — 1.1

Bazza va Shazza cing tham gia mdt tro choi. Bang tro choi 3 mot ludi cac 6 vudng gdm R
hang dugc danh sé 0, ..., R-1, va C cdt duoc danhsd 0, ..., C-1. Ta ding (P, Q) dé ky
higu 6 o hang P va cot Q. Mdi 6 chira mot sd nguyén khong 4m, va tit ca cac s6 nguyén niy
c6 gia tri bang 0 tai thoi diém bat dau tro choi.

Trod choi duge tién hanh nhu sau. Tai mdi thoi diém, Bazza c6 thé chon mot trong hai cach di
sau:

= capnhatd (P, Q), béng cach gan mot sb nguyén cho 6 do;

» yéu cau Shazza tinh wdc s6 chung 16n nhat (UCLN) cua tat ca cac s6 nguyén trong cac 6
thudc hinh chit nhat xac dinh boi2 6 ¢ hai goc doi dién (P, Q) va (U, V) bao gomca 2
0 nay.

Bazza s& thuc hién Ny + Ng bude (cip nhat cac 6 Ny 1an va yéu cau tinh todn Nq 1an) trude
khi anh ay chan tro choi va bd ra ngoai choi mon thé thao cricket.

Nhi€ém vy ctia ban 12 tinh toan cac dap an dung.

Vidu
Gia st R=2 va C =3, va Bazza bit dau choi véi cac cap nhat sau:

= Capnhatd (0, 0) voigia tri 20;
= Capnhatd (0,2) voiga tri15;
= Capnhatd (1, 1) voiga tril12.
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Ludi 6 vudng thu dugce sau khi cap nhat dugc moé ta ¢ hinh v€ bén trén. Tiép theo, Bazza s€ hoi
UCLN cho céc hinh chit nhat sau:

= Hai 6 ¢ hai géc dbidién (0,0) va (0, 2): Ba sb nguyén nam trong hinh chit nhat nay la
20, 0 va 15, va UCLN cuia chimg Ia 5.

* Haid ¢ hai goc ddi dién (0, 0) va (1, 1) : Bon sd nguyén nim trong hinh chit nhat nay I
20,0, 0 va 12, va UCLN cua ching 1a 4.

Bay gio, gid sir Bazza di cac bude cap nhit sau:

= Capnhatd (0, 1) véigi tri 6;
= Capnhatd (1, 1) véigia tri 14.
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Lué6i6 vudng méi s& duge mo ta nhu ¢ hinh v& bén trén. Bazza sé tiép tuc yéu cau tinh UCLN
cho cac hinh chir nhat sau:

» Hai6 ¢ hai goc ddi dién (0, 0) va (0, 2) : Bay gio ba s6 nguyén ndm trong hinh chit nhat
nay 1a 20, 6 va 15, va UCLN cta chung Ia 1.

» Hai 6 & hai goc dbi dién (0, 0) va (1, 1) : Bay gio bon sd nguyén ndm trong hinh chir
nhat nay 1a 20, 6, 0 va 14, va UCLN ctia chung 1a 2.

O day, Bazza da thyc hién Ny =5 lan cap nhat va Nq =4 lan yéu cAu tinh toan.

Cai dat

Ban can nop mot file cai dat cac thityc init () va update() vaham calculate() , nhu
dugc mo ta dudi day.

Pé hd trg ban, cac 1o gidi mau duoc cung c?ip trén may tinh cua ban ( game.c, game.cpp
va game.pas ) moifile chira mot ham gcd2 (x, v) dé tinh woc s6 chung I6n nhat cua hai s6
nguyén khong am cho trudec X va Y . Néu X=Y =0 thi gcd2 (x, Y) clingsétrdlai 0 .

Ham nay ¢t nhanh dé dat toan bo s6 diém; cu thé thoi gian chay trong trrdng hop x4u nhét ty 18
thuan vo1 log(X+ Y).
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Thu tuc ma ban phai xay dwng: init ()

C/C++ void init (int R, int C);

Pascal procedure init (R, C : LongInt);

M6 ta
Ban phai cai ddt va ndp thu tuc nay.
Thu tuc nay cho ban kich thude ban dau cua luéi 6 vuong, va cho phép ban khditao cac bién

téng thé va cAu trac dit lidu. N6 s& duoge 201 mot lan, trudc moi lénh goi dén update () hodc
calculate() .

o’\

Cacthams

Thu tuc ma ban phai xay dwng: update ()

C/C++ void update (int P, int Q, long long K);

Pascal procedure update (P, Q : LonglInt; K : Int64);

Mo ta
Ban phai cai dat va ndp thu tuc nay.

Th tuc ndy s& duoc goi khi Bazza gan s6 nguyén cho 6 ndo do.

Cac tham sé

» p:Chisd hingcia 6 canthay d6i(0<P <R-1).
» :Chisb cotcuadcanthayddi(0<Q<C-1).

» & :Gi4 trj mi cia s6 nguyén tai 6 nay( 0 < K < 1018 ). C6 thé tring véi gid tri dang co.



Ham ban can xay dwng: calculate ()

C/C++ long long calculate(int P, int Q, int U, int V);

Pascal function calculate(P, Q, U, V : LongInt) : Inté64;

M6 ta
Ban phai cai dat va ndp ham nay.
Ham ndy phai tinh wdc sd chung 1on nhit cua tit ca cac sé nguyén trong cac 6 thudc hinh chir

nhat xac dinh béi 2 6 ¢ hai goc ddi dién (P, Q) va (U, V). Hinh chit nhat bao gdm ca cac 6 &
géc, n61 mot cach chinh xac cac 6 (P, Q) va (U, V) cling dugc tinh trong hinh chir nhat.

Néu tat ca sd nguyén trong hinh chir nhat nay 13 0 thi ham nay ciing phai tra lai 0.
Cac tham so

» p :Chisd hang cta 6 trdi trén trong hinh chit nhat (0<P <R-1).
= :Chisb cot cua 6 trai trén trong hinh chir nhit (0<Q<C-1).

» U :Chisb hang ctia 6 phai dudi trong hinh chir nhit (P<U<R-1).
» v :Chisd cot ctia 6 phai dudi trong hinh chir nhat (Q<V<C-1).

Gid tri tra vé: UCLN cua tat ca cac sd nguyén trong hinh chit nhat, hodc 0 néu tat ca
cac sO nguyén nay la 0.



Phan vi du
Phan dudi day mo ta vidu ¢ trén:

Lénh goi ham Gia tritravé
init (2, 3)
update (0, 0, 20)
update (0, 2, 15)
update(l, 1, 12)
calculate (0, 0, 0, 2) 5
calculate (0, 0, 1, 1) 4
update (0, 1, 6)
update (1, 1, 14)
calculate (0, 0, 0, 2) 1
calculate (0, 0, 1, 1) 2

Cac rang budc

= (i61 han thoi gian: Xem subtasks.
= Gi61 han bd nhd: Xem subtasks.
= 1<R C=<10°

"= 0<K<10"®, trongdd K I s6 nguyén ma Bazza gan cho cac 6 trong lwdi.

Subtasks

Theo yéu cau cta Ban Gidam Khao, PHAI xem phién ban tiéng Anh dé biét cac tham sé cho cac
subtask.

Gi&i Gioi

. han ol

Subtask biem R C Ny Nq thoi han bd
nhé

gian



Thwc nghiém

Chuong trinh chAim mau trén may tinh cua ban s€ doc dir licu dau vao tr file game.in . File
nay phai theo khuon dang sau:

= dongl: R C N

= N dong tiép theo: mdi budc di trén mot dong, theo thir tir thue hién cac bude di.
Dong cho mdi bude di phai theo mot trong cac khuon dang sau:

" démdtd update(P, Q, K) : 1 P Q K

» d8mdtd calculate(P, O, U, V) : 2 PQ UV

Chéng han, vi du & trén can duoc cho theo khuon dang sau:

239
1 00 20
102 15
111 12
20002
20011
1016
11114
20002
20011
Chu y vé ngoén ngir

C/C++ Banphdi #include "game.h" .

Pascal Ban phai dinh nghia unit Game . Tét ca cac mang duoc danh chi sb bat
dautr 0 (khongphai 1).

Vi cac sd nguyén & cac 6 trong lwdi 6 vudng c6 thé co gia tri rat 1on, nguoi sir dung C/C++
dugc khuyén cdo str dung ki€u long long, va nguoi st dung Pascal dugc khuyén céo sur
dung ki€u Inte4 .



