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20 /JE 20 32NP INTERNATIONAL Stations
A OLYMPIAD IN INFORMATICS

= 101 Day 2 Tasks

Qg Armenian (ARM)

Yuwjwttbp (stations)

Singapore's Internet Backbone (SIB) punugwdé £ n Juywbttnhg, npntp tpwbtwlywd th
htntputtipny 0-hg JvhGyL. n—1: Twb {Jwh n-—1 btpyynndwth Ynnbp,
hwdwpwluwwoé 0-hg dhbsle n — 2: 8nipwpwbtiygnip Ynn vhwghnid k tpynt mwppbn
Juwywbttn: ULY Yynnny vhwgywd tpynt yuyywbdbnp Yngynid Gt hwpbiwb:

z JQuuwuthg ntwh y Jjuwwlh wnwinn Gwbwwwnphp hpwphg wwpptn Juywbtbtnh
hwonpnwlwtnipinitt £ ap,ar,---,a,, wbwbu np ap =z, ap =y, L jnLpuwpwiygnip
tnynL hwonpnwwt Juwywbhtbtn Gwbtwwywnhh dte hwupbbwbbtp Gh: Yu Ghpm Wty
Gwbwwwnh yjudwywwb 2 juywthg ntyh judwwwt y uywb:

Yuwdwjwlwud £ juywud yupnn £ untinotk) hwptpe (hhpnnnipjut junp) L ninunlt nw
ntwh judwwlwh niphy ¥y juywb, npp Yngynid E thwptph Gygumujuljtm: Wu
thwptpn wbtwnp t 1hth ninnnpnywé z-hg ntiwh y mwtnn Jhwupdtp dwbhwwywnhh
tnuwytpny htmlyw) Yepw: dYhnwunpytip juywb z-p, npt wyju wwhht wupnibwynid k
thwptpen, nph tyunwultn juaiqunnp y-a k (z # y): Yu wuwpugquynid juywb z-n.

1. juunwnnid E nminnnpniwd pnighw, npp Ynpnph 2-h wyt hwplbiwttht, npp
gquniynid k z-hg ntiyh y mwtnn thwundtip dwtwwwnhh ypw, o
2. ninunynid k thwpbpen wyn hwupbwbha:

Whniwdtbuwythy, Jjuywbttppn niotd vwhdwbwhwl hhpnnnipinit L ;&0 Yupnn
wwhtb)] SIB-h hnnidttph wdpnne gniguyp oquwgnpdtiny nw ninnnppniwl
$n1uyghwyh dtg:

Qtn hubnhnt t hpwjwtwgib) ninnnpniwt vpubdw SIB-h hwdwp, npp punugwé E
tpynr $niuyghwbtiphg:

e Unwohll $niLighuynid mpywd Gl n-n, SIB-nid hnniddtph gniguyp L k > n — 1
wupnne phyp, npwbtu Udnimpwht wyyubbn: dInibyghwd YJtpwgnnid L
jnipwpwilgnin Jjuywbhi dhwpdtp wipnne wyhwmwly 0-hg & dhowluwjpnid,
tbpwnywy:

e Gpynnnn Pnibyghwt ninnnpniwbt $niblyghwbd E, npp mtnuyuwyywd E pninp
Juwywbtbtpnid whmwydtph Jtpuwgpnidhg htimn: Spdwdé G dhuytt htnlyuwy
Unimpwjhtt myjubbnp.

o s, yjuywtth yphwmwy-n, nnt wju Wwhht wunnitwynid k thwuptpen,

° t, hwplph tywnwjwuytn juywih whwnwy-n (¢ # ),
o ¢, s-h pninp hwupbbw yuywutttnh yphwmwatpnh gnigwuyn:
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Jbhpwnuwndablnid £ s-h wylt hwpbwth yuywth yhwmwly-n, nip hwptpp ytnp
ninwplyh:

Glpwhitinhpbtnhg Jdtynid, atp nuodwl dhwynppn Juwhuywo Yihtth juywbbtpht
Ytpwgnjwd whuwydtph wowybjuwgny wpdtiphg (pinhwipuwwbu, wdtih thnppp
wybiih qmy b):

bpnuljutwugdw dwipwdwuttn
Qnip whwp F hpwjwbhwgtbp hbmlyw) $nityghwbtinn.
int[] label (int n, int k, int[] u, int[] V)

e n. SIB-nid juywtbtinh pwtwlyn:

e k. dwpuhuw] whwnwlp, npp Junnn E ogumugnnoyty:

e u L v. Ynnbtipn Gywpwgnpnn n — 1-h swhuh qubguétbn: 8nipwpwlynip i-h
hwdwp (0<i<n-—2), ¢pn Ynnp dhwghnid b ulf] W o[i] hinkpultpny
Juywtbbnn:

e Yju $nrLblghwtt wkwmp k yipunwunabh n sguthh vy L quigywoé: 8nipwupwiiynin
i-h hwdwp (0 < ¢ < n — 1) L[¢]-0 whnwlb E yipugngud ¢ hinkpuny Yuwywbtha: L
quigywoh pninp fEdkbwmbtpp wtwmp E 1htth dhwnpdtp W 0-hg & dhowljwjpnid,
tbpwnywy:

int find next station(int s, int t, int[] c)

s. hwptpn yunniiwynn yuywuth yhmwn:

t. hwpbph tyunwljulybn juywubh whunwln:

c. quagquoé wwnpnibwlnn s-h pnpnp hwpbiwt juywbitnh whnwydtnh gniguyn:
c quigwo Eunpmwynpywd E wadwh Jungny:

Wju $nijghutt wbhwmp k Jtpunwnath s-h wyt hwpbiwd uywth whnwlyn, npntin
thwpbpn wtwp E ninuplyh:

Snipwpuliynipn ptum tbtpgpuynid b dty jud wydt) wiyuwhe ughtwnbtp (wb k, np
wmwnptin SIB-h Gywpwgnnipynitbtn): » ughbwupbbn tbtpgnuyjwéd pbunmh hwdwn,

Oopwghp-n, npp Ywognid k' ytipp ipdud nrtyghwbiipn wphuwwmnid £ dhpn Gpyn
wiqwd, htbmlyw) Yepwny:

Onwgnh wnweht wphuwwmwtph nhpwgpnid.

e label $nillghutt yulgynid kE r wmhiqu,
e Jhpwnwpaywd whmwytpn wwhynid G gbwhwnmdwl uhunbvh Ynnuhg, W
e find next station-p sh Jubgynid:

Spwanh tpypnpn wphuwwmwtph pipwgpnid.
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e find next station-p Jupnn k jubst vh puth wiqud: 8nipwpwignip Yubgh
dudwiwy, ptunpynid F juduygwuue ugbiup, L 1abel $nillghuyh Ynnuihg
Jtpuwnwnpdjwod whwmwlhdtpn wn ugbbwpnd ogumwgnpoynid G, npwybu
Unimpuyhtt myjuliin find next station-h hwdwp:

e label-nsh qubgynid:

Uwulwynpuytiu, opwanh wnwoht Jubynid umwmnhl Jud qmnpwy
thnthnhuwwabtpnid wwhdywdé Judwwiwt  htdnpdwghw hwuwbbh o gk
find next station $nilijghwyh tlipunid:

Ophtwly
QYhnwnytip htmlyw) yubn.
label (5, 10, [0, 1, 1, 21, [1, 2, 3, 4])
Ywb ninhwinip 5 juywbhotnp, i 4 Ynnbn® Jhwglnn yugwubbtpnh hntputtnh gnygbpn

(0,1), (1,2), (1,3) W (2,4). Bnipwpwdynip whwwl YJunpnn b jhtd wdpnne phy 0-hg
Whtisl & = 10:

<bnlyw] whnwlwynpiw bt dwuhb gtynigbint hwdwp.

htintpu Mhwmuwuly

0 6
1 2
2 9
3 3
4 7

label $nilijghwul wtwmp k ytpunwnabh [6, 2, 9, 3, 7]: <tmlyw] Gywupnid pytpnp gnyg
k0 mwihu htintpubltnp (Gwhn hwnmywéd) L Jhpwugpywd whwmwlobknp (we hwmnywod):

Stations (3 of 6)



J |=6

Glhpwnptip whnwlbtpn yepwgnpyty G4 wybwytu htypwybu Gyupugngws E yaplinid
nhunwnlyttp htnlyw; yuben.

find next station(9, 6, [2, 7])

Uw pwbwlnid E, np thwpbpenpn wwhnn juywtt nitth 9 windbpny whwmwl, huly
twwnmwultm Juwwop 6 wpdtpny whwuwl: Ybwh Gywunwlulbnm  wmwbnn
Gwiwwwphh Yuywidtph whuwlhitpd G4 [9,2,6]: Wuwhuny, Ywiyp wbwp E

Jtpwnwndabh 2, nnt wyt juywbth whwnwlt k, npntn thwptpepn wtunp £ ninunyyh (npt
niGh 1 htintpu):

Qhmnwnytip Uty wy htwpwynp Juty.
find next station(2, 3, [3, 6, 9])

dniLiyghwt whwmp E Jotpunwnpdath 3, pwlh np Gyunmwjuljtm juguin® 3 wpdtpny
whwnwlp, 2 wndtpny whmwyh Juywbh hwpbw® E, b wjuyhuny wbtwmp £ unwbw
thwptpn thwbquihg:

Uwhuwiwthwnidtbn

e 1 <r<10
Snipwpwiliynin label Yubhsh hwudwn.

e 2<n <1000
e k>n—1
e 0 <uli],v[i] <mn—1(nnp0 <i<n—2hwdwp)

Snipwpwlignip find next station Jubgh hwdwp, dntmpughtt mpjuybiinp quihu ta
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twhunpn label Jwbgtiphg Judwwlwd pbwmpywohg: Yhwnwplblip wnwewgwd
whwnwyatpn: Twuw.

e sn W t-0 Gpyne mwupptn yuwywbtbnh whwnwlyubn Ga:
e c-01 S whwmwlny Juywth hwupliwt Juwywbttnh whwwyatph
hwonpnwwtnipinitd E, nuuwynpywd wmddwd yupgny:

Snipwpwiliynip piunmh hwdwn, pninn ¢ qutgyuottinph gnidwnwjhtt Gpwnnipniap,
thnpjumigywd find next station Ppnitijghwyhll, ¢h ghipumqutgnid 100 000-p pninp
ughitwmpttinh hwdwn:

Gupwhiinhpitp

. (5 dhwiynp) £ = 1000, ny Uh Juywb gnilh 2-hg wyt] hwupbwbe:

. (8 Uhwiynp) k = 1000, 4-pn. Ynnp thwgtnid ki + 1-pn Yuywbn W | 2 |-pphi

. (16 Uhwynn) £ = 1 000 000, wdthwpwwnp Uty yugwl nith 2-hg wyt] hwpliwb:
. (10 thuynp) n < 8, k = 10°

. (61 thuynp) k = 10°

a B~ WON -

5-pn Gipwhilinpnid nnip Yupnn Gp hwjwpb] dwubwlh dhwynnp: Gpwnnptip m-n be
dwpuhunid whnwyh wndtpt E ytpunupdywé label-h Ynnuihg pninn ugbhiwnptbtinny:
Qtn Jhwynnp wyu topwhitinnh hwdwn Yhwpyygh pun hbmbyw; wnyniuwyh.

Uwpuhduwu] yhmuly Uhwynp
m > 10° 0

2000 < m < 10° 90 - 10%5-105(1_195)

1000 < m < 2000 50
m < 1000 61
Q.uwhwwmnn onwugnh tdni

Q.fiwhwwnnn Spwgnh Gudnipp yupnnid £ dnimpuyh@ myjuydbnp hbmlyw; aliwgwithny.
e mnn 1: r

httmbnid E » pinjutp, jnipupwbygnippn Uty ughttup Gtpyuywugbnn: 8nipwpwbynin
pinyh dbLwgwthn htwmbgwt k.

e mnn 1: n k

ewmnn2+i4(0<i<mn-—2) ufi v

e minn 1 +n: ¢ find next station Jubgkinh pwhwln:

ewnn 2+n+j 0<j<qg—1): z[j] y[j] wj: yuyubitph hdntpuitpatp-u t
bpgpuydwd  find next station-h  j-pn  Yulsh  dbe:  z[j]-pn Quywbp
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wuwpniiwynid b thwpbpn, y[j]-nn juywin hwptph tguuonujuibnd b b wljl-pn
Juywip, pt nputn thwpbpepp whwp Eninuplygh:

Q.hwhwwnnn 6pwgnh Gunipp mwnid Ewpnnitpn htnmlyw) abwguthny.
e inn 1: m

r pinjotn’ hwdwwywwnmwuhiwbinng dUnimpuwyhtt myjubtipnid mpjuéd ughbwnbbtnhb:
Snipwpwiliynip pinh Abwgwthp hbmbywg b k.

ewnn 1+7 (0<7<g¢g—1) quuwih htinkpup, nd ywhwnwyp Ytpwnwnpadt) k
find next station-h 7-pn Jwbgh Ynnihg wu ughttupnid:

Lwwbp, nn jnipupwiiynip gwhwwmnn dnpwugnph Gunipnp wphaowmwgbbinig yubyynid £
I label -n L find next station-n:
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