7/8/13 Wombats/hy - 101 2013 Public Translations

International Olympiad in Informatics 2013

A 6-13 July 2013

l 0 l Brisbane, Australia
T wombats

English — 1.1

Pphupktt punuph ypu hwpdwldt) Eu yodpupe Ynsynn dniinwtnntitip, b nnip wyhwnp
E wnwetnpntip dupnljulg wyyuwhny nkn:

Fphuptuh thonngubipp piljus o Uks guignd: Yut R hnphgnuwljuit thnnngubp,
npniip dqymu ki wplikjphg wplidninp b hwdwpuludws tu o, ..., (R-1) pytipny
hjmuhuhg hwpwy Jupgnd, b juit ¢ mnnuwhuwyug thnnngubp, npnp dqymd G
hymuhuhg hwpwy, hwdwpuudus tu o, ..., (C-1) pyipnd wpbhdninphg wplibp
Junpgny, hsybu yuwnlbpgws E ukpplih tupnd:

@
PP g v ;D

)

dndpwpltpp gpnhnid B hymuhuhg, hul dwpnhl hwppsmd B giyh hwpoy:
Znphgqntajut thnnngukpnd dwpnhy jupnn B quqly judwyolout monmpyudp,
puyg mnnuhwjug thnnngubpm| tpuip Juqbim b dhugt phygh hupad - ghogh
thplnipncic

P hnphgntwujut thnqngh bt Q@ mynuhwjug thnnngh hwwnnudp jupwwyktp (P,
Q) : Bpynt uwsdbpyniyutiph dpol pujus hwwndusutiphg jnipupwiynipmd jupnn
tku (hut] htg-np pwtwlnpudp Yndpunubp, b wyy pdtipp jupnn Eu tnjudb)
dudwtuljh pipwugpmu: Qtp futinhpt £ hmuhumd (Gud 0 hwdwiph hnphgnuwljut
thnmngmd) npjus owsdbpnimd  quntgnn  jmpupwisnip wbtdh wnwetnpnby
hwpuwymd (R -1 hwdwph hnphgnuwljuitt thnpngmd) npjus ppwsdbpml, nutitng
tpuwtg wjtyhuh dwbwwywphng, np, nppwt htwpuynp E phs  yndpwunubp
hwtihuy bt

Ulgpnud dkq Yupdtt guigh swthbpp b jnipupwyymp ubqubtnnmd Jodpuntitph
pwtuljp: Fpwthg htivnn uuipdtit E yuwnwhwnubp, npnughg jmpupwiginipp jud
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» change t, npp thnjumd E yndpuintitiph pwtwyp npht ubqubtnnd, fud

" escape L, npinkn hus-np UkYp huynitp £ 0 hwdwph tnpdws juwsdbEpnuynud,
b nmup whwp k qunitp dwbtwwuph ntyh R-1 hwdwph hnphgntwljuth
npjud fuwsdbpnilp wigtting dhuthtw) htwpuynp yndpupttpo:

Tmp whwp b dowllp wyn hpunwpdmpmniuubpp hpuljutwgubind htnbyug

hhpmbpulqphp]‘_l init () , changeH () , changeV () |51 escape () ,hhzlqhu
uupugpyus E wnnpl:
Ophtwlukp
L LIl
R 2 A 5 X
| =
0 0 0 12
1 ,
17 1 1
0} 3 4 7
| -
1
‘- —0— = B 4 \ - 9. -t Y
1 I | | T

dhpp pipdus tupmd yunlipdus £ R =3 hophgnuwljut b € =4 mnnuhwjwug
thnnngutpny pupuntq, npuntn mpupuiyymp uwkqubiinmd wydus L dndpuniph
pwbuljp: Fhinwpyktp hpunwpdmpiniattph htwnlbyuy swppp.

" A=(0,2) husubpniymd dwpn £ hwynidb) b gubiuimd E thwjusk) niwyh B
= (2, 1) powsdbpniyp: Indpunntiiph dhthtw) putiljp npntg dninng tw upng
Ewiguk) 2 E, fmtuuyyuphp qdhljutipny gnyg kE npdus:

* Ukl wy dwpy Bk E X= (0, 3) hmwsdtipnily b gwmuljutmd E thwpusk) nbuh Y
= (2, 3) huwsdbtipnily: Indpuwntiiph dhtthdw) putialjp, npntg dninny e wybiwnp
E wugth 7 E, fwbtwwyuphp Yplhht gnyg £ inpdus gdhljubpnd:

» Onihnjubim Epym ppunupdnipnit £ nbnh mubktimd. hwdwph ninnuhwyjwug
thnnngh Ytpbh vbkqubtunnnd ndpuntibph pwtwlp 0-hg puptimd £ 5, b

Undpwnubph pwbwlp 1 hll}L[lllIlIl hnphgnuwjuwtt  thnnngh  dkownkinh
ubqubiinmd nuntmd E 6: Sk u oppwtulh ke wntwsd pytpp unnpl

pEpdus ujupnud:

https://translate.ioi2013.org/day0/w/WWombats/hy 27


https://translate.ioi2013.org/day0/w/File:Wombats-paths.svg

7/8/13 Wombats/hy - 101 2013 Public Translations

1 |1 | | L
| 0 (. 2 A s |
G 01 0 2
— ! -
7 1S
0 3 4 7
_ I |
0O B 4 0
1 I | | T

" A=(0,2) hwsdbpmlmd hwyninjnd £ Gppopn dwpnp b gwujutmed | hwutilby
B =(2, 1) puwsutipmly: Ujdd Yyndpwintibiph dhthdwy putulyp, npng Uninny tw
whwp k wigth 5, pu wquunltpjuws t gshlubpny:

Ppuljutwgnidp

You should submit a file implementing the procedures init() , changeH() and
changeV () and the function escape () , as follows:

Your Procedure: 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 : LongInt; var H, V : wombatsArrayType);

Lljupuug ot pjottip

Uju  Gupwdpughpp 4kq wwhu E  pwpnbgh ulgpiwub  Jhdwljp, wju
httwpunpmpmtu £ wnwjhu uljgptwupdbipwynpl] gnpwy  thnthnjuwluuttpp b
njjuutph junmgusputpp: Uyt whwp b Juisgh kY wuqud, tputhg wnwe
changeH () , changeV () 11u1L[ escape () fl)nﬂﬂlgbulhhph nplﬂ: lluﬂlz 2uﬂlu111 ]_hhb:

Nuwpudtinpbpp

» R :hnphgnuwljwt thnnngubph putlyp:
» ¢ :mynuhwjug thnnngubtph pubulp:

= H:A two-dimensional array of size R x (C-1) , where H[P][Q] gives the number of
wombats on the segment of horizontal road between mtersections (P, Q) and (P, Q +

1).
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= v : A two-dimensional array of size (R-1)x C, where V[P][Q] gives the number of
wombats on the segment of vertical road between mtersections (P, Q) and (P + 1, Q) .

Your Procedure: changeH ()

C/C++ void changeH(int P, int Q, int W);
Pascal procedure changeH (P, Q, W: LongInt);
Description

This procedure will be called when the number of wombats changes on the horizontal road
segment between intersections (P, Q) and (P, Q + 1).

NMuwpudtuinpbpp

» P :gnyg k viwhu hnphgniwljut thnnngh hwdwpp (0P <R-1). * 0 :gnyg L
wnwhu, pt np Epint ninnpuhwywug thnnngubtph dhel E pujus ubkqubinp (0<Q
<C-2).* w:Ujuubquinnmu Yyndpunutiph tnp putialyp (0 < W < 1,000 ).

Your Procedure: changeV ()

C/C++ void changeV(int P, int Q, int W);
Pascal procedure changeV (P, Q, W: LonglInt);
Description

This procedure will be called when the number of wombats changes on the vertical road
segment between intersections (P, Q) and (P + 1, Q) .

Nupultinpbpp

» p:gnyg k muwjhu, pk np Gphyne hnphgntjutt thonngubph dholi £ puljus
utqUknp(0<P<R-2). * ¢:gnyg k mmwjhu mynuhwjug thnnngh hwdwpp
(0sQ=sC-1). * w: Uju ukqubtiinnud yndpuntiiph tnp pwttiljp (0w <
1,000 ).

Your Function: escape ()

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

Pascal function escape(V1l, V2 : LonglInt) : LongInt;
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Lljuugpnt pym ip

Uju $muljghwtt whwp E hwogh Yyndpuntitiph htwpuwiynp dhtthdw) putlyp, npnig
Ynnpny whwp E wugih dwpnp (0, V1) pwsdbipnijhg  (R1,V2)  pjuwsdbpmly
hwutib)nt hwdwp:

Nupultinpbpp

» v1:gnyg k mwjhy, pt dwpyp 0 hwdwph wninnh np wnknhg E ujumd gupdnudp
(0sVv1sC)

» v2:gmyg Lk mujhw, pt R-1 winnh np nnnd £ dwpgp wjwpnnd hp pipugpp (0 <
V2<C1): * Returns: IYndpuwntbph dhuhdw) pwbwlp, npnug dnwnnd dwpnp
uykwnp E wbgth:

Sample Session

The following session describes the example above:

Function Call Returns
init(3, 4, [[0,2,5], [7,1,11, [0,4,011, [[0,0,0,27,
[0,3,4,711)
escape (2,1) 2
escape (3, 3) 7

changeVv (0,0, 5)
changeH (1,1, 6)

escape (2,1) 5

Uwhdwtwthwlnidutpp

® Time limit: 20 seconds

= Memory limit: 256 MiB

m 2<R<5,000

m 1<C=<200

= At most 500 changes (calls to either changeH () or changeV () )
= At most 200,000 calls to escape ()

= At most 1,000 wombats on any segment at any time
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Subtasks
Subtask Points Additional Input Constraints
1 9 C=1
2 12 R,C <20, and there will be no calls to changeH ()
or changeV ()
3 16 R,C <100, and there will be at most 100 calls to
escape ()

4 18 C=2
5 21 C <100
6 24 (None)

Experimentation

The sample grader on your computer will read nput from the file wombats.in , which must be

n the following format:

" Jnel: R C

= line2: H[O][O] ..

H[O0] [C-2]

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

= Jne R+2): V[0

1101 .. V[O][C-1]

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

® next line: E

» pext E lines: one

If C=1, the empty lines containing the number of wombats on horizontal roads (lines 2

event per line, in the order n which events occur

through R + 1) are not necessary.

The line for each event must be n one of the following formats:

® to indicate changeH(P, Q, W) : 1 P Q W

® to indicate changeV(P, Q, W) : 2 P Q W

» to indicate escape (V1, V2) : 3 V1 V2

For mstance, the example above should be provided in the following format:
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Language Notes

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

You must define the unit Wombats . All arrays are numbered beginning at

Pascal 0 (not 1).

See the solution templates on your machine for examples.

https://translate.ioi2013.org/day0/w/WWombats/hy 77



