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MOt dan gd'u tdi bj bi€n doi gien da tran vao thanh phd Brisbane, va ban phai dwa moi nguoi
di lanh nan dén dia di€m an toan.

Céc dwong phd & Brisbane dwgc bd tri trén mot lwdi 6 vudng 1o6n. C6 R dwong ngang chay
tlr dong sang tdy dwoc danh s6 0, ..., (R-1) theo thit ti ti bic xudng nam, va C duwong doc
chay ttr bic xudng nam dwoc danh s6 0, ..., (C- 1) theo thit t ti¥ tAy sang dong, nhw chi ra &
hinh vé du¢i day.

Céc con giu tii xAm chi€m tr huwdng bic, va moi ngudi thi chay tfdn v& hwdng nam. Moi
nguoi ¢6 the' di chuyén trén cac dwong ngang theo hwdng ba't ky, nhung trén cdc dwong doc
ho chi dwoc di chuyén vé hwdng nam, di v& hwdng an toan.

Nt giao gitra dworng ngang P véi deong doc Q dwge ky higu 1a (P, Q) . Mdi doan dwong
ndi hai nit giao ¢c6 mdt sO con gi'u tii, va s§ lwgng nay c¢é the thay doi theo thoi gian. Nhiém
vu clia ban 12 hwéng din tirng nguwdi di tr modt nit giao cho tredre & phia bic (trén dwdrng
ngang sO 0) d&€n mot nit giao cho tredc & phia nam (trfén dwong ngang s§ R-1) sao cho
tong s& Iwong céc con gau tdi trén dworng ho di qua 12 it nhd't c6 the dworc.

D& bit dau, ban s& dwoc cho biét kich thude clia lwdi 6 vudng va s lwong cdc con gau tii
trén moi doan dwong. Sau d6 ban s€ dwg'c cho mot chuoi gdm E sw kién, moi sw kién ¢6 mot
trong hai dang sau:



» mot s kién thay doi sé thay doi s6 lwong céc con gau trén mot doan dwong nao do;
hoac

» mot sw kién chay trén cho bi€t mot ngudi vira d€n mot niit giao trén dworng ngang 0,
va ban phai tim mot dwong di d&€n mot ndt giao cho trede trén duwong ngang R-1 sao
cho s6 lwong con géu tdi trén dwong ngwdi nay di qua 1a nhd nha't.

Ban phai xt 1y cdc sw kién nidy biang cich cai dit cdc chwong trinh con init() ,
changeH () , changeV() va escape() ,theo yéu ciu dudi day.

Cac vidu

L T=A 5 X
1
0 0 0 12
i j I
| : 7 1 1 |
|
0} 3 41 7
1
| -
\0_.B 4 \ 0.
1 I | T

Hinh vé trén mo td mot ban d6 ban ddu c6 R=3 dwong ngang va C =4 duong doc, voi sO
Irgrng cdc con g tdi dwore ghi trén moi doan dwong twong (rng. Xét chudi cédc sw kién sau:

= MOt ngwdi dé€n nit giao A =(0,2) va mudn chay trdn dén nit giao B=(2,1). SO
lrgng nhd nha't céc con g tii trén dwong ngwdi d6 ¢6 the di qua la 2 , nhw dwore md
ta bang dwong gach ndi.

» Mot ngudi khac dén niit giao X = (0, 3) va mong mudn chay trdn d€n nit giao Y = (2,
3) . SO lwgng nhd nha't cdc con giu tdi trén dwong nguei d6 ¢d the' di qua la 7, nhw
dwoc mo ta bing dwong gach ndi.

» Hai sy kién thay doi xay ra: sO lwgng gd'u tii & doan trén cing cta dwong doc 0 thay
doi thanh 5, va s§ lwong gdu tidi & doan giira cia dwong ngang 1 thay doi thanh 6 .
Xem céc con sO dwge khoanh tron trong hinh vé duéi diy.
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» Nguoi thir ba d€n nit giao A = (0, 2) va mudn chay trdn d€n nit giao B = (2, 1) . Biy
gior s0 lwgng nho nhé't cdc con gdu tdi trén dwdong ngudi d6 ¢6 the di qua 1a 5, nhw
dwoc md td bang dwong gach ndi.

Cai dat
Ban can ndp mot file cai dat cdc thu tuc init() , changeH() va changeV() va ham
escape () , nhw sau:

Thu tuc ma ban phai xay dung: init ()

C/C++ void init(int R, int C, int H[5000][200], int V[5000][200]);

type wombatsArrayType = array[0..4999, 0..199] of LongInt;
Pascal
procedure init(R, C : LonglInt; var H, V : wombatsArrayType);

Mo ta

Thu tuc nay cho ban biét bd tri ban dau ctia ban dd, va cho phép ban khéi tao céc bién tOng
the va cu tric dir lidu. N6 s€ chi dwore goi mot 14n, trwedre moi 1énh goi d€n changeH () ,
changeVv () hodc escape() .

Cac tham sé

» R :SO lwong cic dwong ngang.
= C:S3 lwong cac dwong doc.

= H:Madng hai chiéu c6 kich thwd'c R x (C-1), trong d6 H[P][Q] cho bi€t s& lwgng gdu
tidi trén doan dwdng ngang niam gitra nit giao (P, Q) va (P, Q + 1) .



= Vv : Madng hai chiéu c6 kich thwdc (R-1) x C, trong d6 V[P][Q] cho bi€t s& lwgng gdu
tdi trén doan dwong doc gitra hai nit giao (P, Q) va (P +1, Q).

Thu tuc ma ban phai xay dung: changeH ()

C/C++ void changeH(int P, int Q, int W);

Pascal procedure changeH(P, Q, W: LongInt);

Mo ta

Thu tuc nay s€ dwoe goi khi s6 lwgng gé'u tdi thay doi trén doan dwdng ngang giira nit giao
(P,Q) va (P,Q+1).

Cac tham so

= P :Cho bi€t con dwdrng ngang nao bi anh hwdng (0<P <R-1).
= 0 : Cho bi€t doan dwdrng ndm giita hai con dwong doc nio (0=Q=C-2).

» W : SO lwong cip nhat cdc con gd'u tii trén doan duwdng nay (0 < W < 1,000 ).

Thu tuc ma ban phai xay duwng: changeV ()

C/C++ void changev(int P, int Q, int W);

Pascal procedure changeV(P, Q, W: LongInt);

M6 ta

Thu tuc nay s€ dwoc goi khi s6 Iwgng géu tdi thay doi trén doan dwong doc gitra nit giao (P,
Q va P+1,Q).

Cac tham so

= P : Cho bi€t doan dwdng nim gifra hai con dwdng ngang ndo (0<P <R-2).
» 0 : Cho bi€t con dwdng doc nao bj anh hwdng (0<Q<C-1).

= SO lwong cip nhit cdc con gy tdi trén doan dwdrng nay (0 <W < 1,000 ).

Ham ma ban phai xay duw'ng: escape()



C/C++ int escape(int V1, int V2);

Pascal function escape(V1l, V2 : LongInt) : LongInt;

Mo ta

Ham nay cin tinh s§ lwgng céc con gd'u tii nhd nhd't ¢6 the’ dwore ma mdt ngwoi gap phai trén
dwong di chuyén t nit giao (0, V1) dén (R-1, V2) .

Cac tham so

= V1 :cho bi€t ngudi nay bat dau & dau trén dwong ngang 0 (0 < V1 <C-1).
= V2 :cho bi€t ngwoi nay két thic & dau trén dworng ngang R-1 (0=V2<C-1).

» Returns (gid tri trd vé): SO lwegng gdu tdi nhd nha't trén dwong ngwdi nay phai di qua.

Phan vi du
Phan dwdi ddy mo ta vi du & trén:

Function Call Returns

init (3, 4, [(0,2,5], [(7,1,1], [O,4,01], [[0,0,0,2],
[0,3,4,7]1)

escape(2,1) 2
escape (3, 3) 7
changeVv (0,0,5)
changeH (1,1, 6)

escape(2,1) 5

Cac diéu kién rang buéc

» Gi&i han thoi gian: 20 gidy

Gid&i han bd nhé: 256 MiB (MegaByte)

= 2<R<5,000

1<C<200

Khong quad 500 thay doi (céc 18n goi d€n changeH () hodc changev () )

Khong qud 200,000 1an goi d€n escape ()



= Khong qud 1,000 con gd'u tii trén mdi doan dwong tai mdi thori diem.

Subtasks
Subtask Diém Cac rang budc thém vé dau vao
1 9 C=1
) 12 R,C <20 , va s& khong ¢6 14n goi nao d€n changeH ()
hoic changeV ()
3 16 R,C <100 , va s€ ¢6 t3i da 100 13n goi d€n escape ()
4 18 C=2
5 21 C <100
6 24 (Khong co)

Thuc nghiém

Chwong trinh chAm méu trén may tinh ctia ban sé doc dir liéu diu vao tr file wombats.in ,
ma phai dwgrc cho dwdi khudn dang sau:

= dong 1: R C

dong 2: H[0][0] .. H[O][C-2]

dong (R+1): H[R-1][0] .. H[R-1][C-2]

= dong (R+2): v[0][0] .. V[O][C-1]

= dong (2R): V[R-2][0] .. V[R-2][C-1]

dong ti€p theo: E

E dong ti€p theo: mot sw kién trén mdt dong, theo thir tw xui't hién cha cdc sw kién.

NE&u C =1, cdc dong trong chira s§ lwong gdu tdi trén cdc dwong ngang (dong 2 d&€n R+
1) 1a khong can thiét.

Dong chira moi sw kién phai theo mot trong cdc khudn dang sau: :

" d€mOtd changeH(P, Q, W) : 1 P Q W

m d@€mdtd changeV(P, Q, W) : 2 P Q W



m d€mOtd escape(V1, V2) : 3 V1 V2

Chﬁng han, vi du & trén can dworc ghi nhan theo khu6n dang sau day:
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Cac lwu y vé ngén ngir lap trinh

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

Ban phai dinh nghia unit Wombats . T4t ca cdc ming dwoc danh chi s6

Pascal ¢ dautr 0 (khong phai 1).

Hay xem mAu céc 1oi gidi trén may tinh ctia ban nhw 1a nhitng vi du.



