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For International Students

@ As stated in the course information on the academic system, this
course will be conducted in Korean.

@ You may use electronic devices during class. All lecture materials will
be uploaded, and you may use tools such as LLMs to translate
assignments. Please feel free to use any resources that help you follow
the course.

@ Internet access, except to the exam site, is prohibited during the final
exam. Therefore, the problem statements will be provided in English.

o If you have any other suggestions for making the course more
accessible, please feel free to let us know.
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Problem Solving

o PS 7I2L|, HaliZl A|Zt otof 02| A& A5t 22 4
=2 AF= U3 HAZ competitive programmmgolal'_' erL|ct,
o CHEZQI CHE| 2 ICPCR SCPC S0| U220, THEHO|LE SOt2[0f| A
A0 2 IH2|3he ThalE YALICH

Samsung Colleglote Ol == RUN
Pi

-ooo

IC C International Collegiate
p Programming Contest

2026/05/03 Sun. 13:00~18:00
KAIST N1 Room 117
(ki Besng Ho & Kim Sam-Youl TC Bulding
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Problem Solving
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o iR £QU0IN AT T} BeABHO OfEF ZRE LA}
Ol MGl SHADLE j + 251 £00| BLt 5| GIEHS MBILICE Big
ChAFALS BT 2010 BH 25 SH5H0], BITO| S 22 22513 U
=

o BITH AP SIUCHE AFSIO2 20|92 WAl &LCt Cigt

c
BIEHOl| A Z}AI0| 2| &5t BEO| oLt S22 A2kt
25t HOZ HOIE|B US weLCH

—

TA 2EHQ! CS.20002 2AH31Z 7]




Gt - 7| Z2AL

o 7|YIAH=12/11 = 12/180f IS O Y ULICEH 2pA|Qt 22
eS| 202 BA| HE AlP22, Al AlZH2 5A| 2L

o Al AOIES A2t AEHI ALE2 SA[ELICE 2|F IDE AFE FA|
SAlE 7590l =20, Al &E &Y A2 =5 SAgL .

@ English problem statements will be provided for the final exam.
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Of ~OllM CHFA| = A

o Ci-+Python 521 712 BHOIL| 2lofe] U 22, AIAH O]
o 22UV |Z, O|HZS & 7|2 UFO0|M CiFR= WE
o A IHO| SESHH A recall LTt
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Break Time — English

@ If you have another class or a confirmed exam scheduled on either
December 11 or 18, please raise your hand and let us know now.

@ A poll will be posted on KLMS shortly. Please vote for all time slots
when you are available.

@ Once the exam schedule has been finalized based on the poll, it will
not be changed. If you miss the final exam for a reason that is not
accepted, you will receive a score of 0 and therefore a U. Please make
sure to check your schedule.
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Big O notation

a4 f,g: N — NOj| CistH, Th2 2AHE BHESHH f(n)2 O(g(n)) Ol2t2
it

JeeRT, INEN: VneN, n>N= f(n) <cg(n).

o A4S 2T HD 21 2 &S WICkD M5 Ect
e 1,2, 5, 100, 998244353 — O(1)
e n, 2n, 1+ 2n, logn +n, 2y/n+4n — O(n)

n2, 6n+7n2, 15+ 57n2, nV2 +n2 = O(n?)
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D2O0| S3 AIZHS A ISR LI,
st

ZA| i ZOIM 217 SEc= AUSHE

O(AB), O(Alog B), O(AvVB) S0| {IC},

0l A|5HS HIEIC 2 5 2&|= A|ZHEZ
H ofiOF StCt.

D2 340| AkSste S8 HEIWE &

AZH2HE R Ao0] £l ZRE 23|

&40150F BHCt.
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Standard Library

0| b2

Hn

o PSOIME= 28 C4+2 AESIL d2| A0|= 201 &
HASIHAM Al £ &7t = 7| T2 0|C},

o C U4l C++2 AESH= tHEZAQ! 0|7 & StlLt= standard library

O|Ct.
e Standard libraryOll= A AFEStE Atz 22 €112|S0| 0]2|
BB

o PSOIM 22 AtEdt= BE2 130|A < Standard Template
Library (STL)O|C}.
o STLZ A|2|5tH iostream & LF 2 ALESHY| W20, PSOM=
P o

==
=2 Y2s| EtA| e Rt B
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std: :stack

o Stack2 ¥AE 1 W £ o, LIS0| S0 fATH HA Lie
A= L2 0|t

e STLO|= O|2{8t AA=RE 8t std: :stackO| UL}

o FRUAEEE O3 ZE AS0| ot
o push(x): W —?—|0” % =0t
o pop(): W < o) = A ettt
.t@o:%$P%AE?WaG.
o empty(): H|O| J=A| EQISHTt
o size(): HAL| Jf+E FOICE
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o Queues HASE W ~Qlon
Atz 20|
e STLO= Of2{et AA= R E 815t std: :queue”/} RULCE.
o FR2HAEZE LIS ZE AS0| ALt
push(x): W 0] xE E=Ct.
pop(): O & AE A AL},
front (): UM & HAF SHOISIC
|
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o Set2 SFE|A| G= HLSS AFct= AZTFROIH.

e STLO|= O|2{st AA=LRE 8%t std: :set O] QULH.
|- 2

o 22 HAERE £}22 2 #50| YT}
e insert(x): |4 % g=Ct

o erase(x): A4 xE A|HSHCE,
o count(x): ¥ x7t S0 U=Z| EQISHC
o empty(): H|O1 UsA| Eelstet,
o size(): HAL| J|H~E oIt
0 =& O-IJ_E o|-|-—|'§ SRR 4 R X‘|Z|'3|'E std: :multiset™
Tt setQ| count (x) = 0 E£= 10| X2 multisetO|M= 1ECH S
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o setl| LHF A R0|= YUHH O = red-black treeE ALZSIHCE
o [2tM setQ A7|7t nY ©f A4 AT} AFOl= @ (logn) 2
AlZH0| 2|0, YASS Ha HPE 2k7 QIC}
o 0|5 &&83l= 1ower_bound9|' upper_bound H|2~E & ZAYSHC}
o lower_bound(x): x O|&Ql 712 22 /A E Jt2|7|= iterators

Brekotet,
o upper_bound(x): x 2Lt Z 713 22 JAAE Jt2|7|& iteratorS
BrSkotet,
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o Map= key2t valuel| A2 A &5t12, key= O|E5H CHSdH= values
2= A= 20|C

o STLO|= O[2{et A =T RE it std: :mapO| ULt SHLFL] key

Ol = StLtef valueZt CHE ?_FEL

o T2 AEH2 L3t 2L

m[keyl: keyOll CHSS}t= valueOl| 28T,

insert ({key, valuel}): key9|' value°| A2 et

erase (key): keyOll i Sst= = Al stk

count (key): keyZt S04 %E;q 5—?9_'3._}[}.

empty (): H|O] JU=A| QIS

size()! Y49 J4F FOHCE

I
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o ZA5IR| U= keyOll m[key] 2 EZ6HH, valuel| 22 A0 ol Hot=
2= 27|13k HATF A= 71T

o O|& =0 map<int, int>HO| Bl map mOfl m[4] += 5;5 AH5IH,
m[4]7t 022 Z7|3tEl F 57t HslfA 210 57+ =ICt,

o map HA| setf OLAIIR| 2 LB O Z red-black treeS AFHESH
T EIC

o WetA mapl| I7(7F n Y I HAO| A, AFA|, HMO|= 242+
O(logn) 2| A|ZH0| Z2|H, keys2 dE FEE 21 ot

-

@ lower_bound2} upper_bound Of| 4
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o CO|X int arr[100]; 2t Z0O| AtESt= HHZO| AR STLO|=
7HH 20| HiES 318t std: :vector 7t ULH.

o vectorl| 2 AIRHE C}3ot 2T}

push_back(x), pop_back(): S FOf &4

back(): U & HAE QIS

empty (), size(): H|Of JY=A| &QUSHAHLE &IA0| Ij4~F FLBIC

begin(), end(): & YA} OFZ|T &4 CFF |X|E 7t2|7|= iterator

£ Btatsict

erase(it): iterator it0| 7t2|7|= KA E A|HSICY,

Ml

SI{LE A
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o lterator2t STL AE|0|H2| /A E 712|7|10 &35|517| {8t =+0|C}.
o CE LIE = QCHH EQIE QL RAFSICELY 4215t E O

o STL €12[Z2 EE [begin, end) HEHQ| iterator HRIE AFESICL.
= endE Dfxlm A0 OhF IR|E 7i2l7|0 O 2{X|0fl= 20l S0
UA| S4Ct,

@ for (auto it = v.begin(); it !'= v.end(); ++it)

o A HASE DRR|GF YAATA| &=3[BIC it 22 S| Y40 2 &
AUCH
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e sort(v.begin(), v.end()): vo| 2

YE ottt

@ reverse(v.begin(), v.end()): ve| Z& |49

TId
@ unique(v.begin(), v.end())' ALot S5 AL ALt ZUE

§F0| 2en, 1 Zuel &

= 7t2|7|= iterator= BH2FSHCH

e A 1 1 2 3 3
l std::unique Skl
Mals |1 | 2| 3] 7?77
begin unique HI3l  end

iterator
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o sort E401E Bl 84 cnpB MY 4 Uk
@ sort(vec.begin(), vec.end(), cmp)= cmp(a, b)”7| trueO|H
a7l b2 Ot A0l R == YASICH

o sort’/} SHIEH S&ot2{® 2= a0l Tl cmp(a, a) == false
OfOf otCt,

o O 50], &7} 30| Ol Y I 2= #H4F SHE0 240
0, 242t0] OF M= L83 =22 FEste{H L3 H|
842 AlRY 4 At
bool cmp(int a, int b) {

if (a % 2 == b % 2) return a < b;

return a % 2 < b % 2;
}
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7|EFSTL 212 H

o STLOl= ¥ 71| typeO| ULt PSOA= F= O3t 22 A
f%?il:f.
e tuple! A= CtE typel| 012] ¢f2 =AU=Z T2 & ULt OIE S99
tuple<int, int, double, vector<int>>7} 7}&5tC}.

i

=3
=

e array: of typeQ| 11 ZO[ B{EO|C}, O & =0 array<int, 6>
Z0|7t 62! d4= HfE O[T

o pair: 37|7} 29l tupleO|2tl & 4~ ULt pair<int, double>
50| 71550, first 2 second 2 Zt A0 2 4= QUCH= 207}
o/C}
A .

-

o S ATHES DE AIHAOZ YAS HIRBICH Y UALE
Bl TSHOIA] 240| 200 T U4 2 Ho{7tT, T2 g fl40]

}
Ciot HA|Qf Tt ET
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STL AL Ol A

T-=

I} YHESS Ak MO 0|20{7 0jA43t0)
J
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STL AL Ol A

0| 2ICH N < 100,0007H, ZH0] Z|CH M < 1,000,000 742! T12HZ 7+
FO{ICt Tty A2 FH ot Qe ZAES St 2kn, O F A5 Qlyst
DE HHS =35

2
_l",i

o YA HIES AESIE o YHOICE 2|0 v —1712] 1Y FHS
AYatorstEz, O(N?) Q| -2 0|2| & alof Bt

—

e int adj[100000] [100000] 2 <F 40,000 MBE AIE3IEZ2 S44Ql
022 Aets A E=Ct
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STL AL Ol A

o CHAI CFZ1t 20| HHOICt SHLIS| vectorE & o UL
vector<int> adj[100005];
o MO 220|l= FHL| 40 Hl2{5t= 0(N) 2| ST AFE T
o 2t o7t LHE|M adj[u] 2F adj[v] Off 242 ATH HHS St
2ofeict
o RE 7HIS UG £ AHAE daE F2M 70|22, M
SU=EHEE O(N + M) O[Tt
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STL AL Ol A

#include <bits/stdc++.h>
using namespace std;

int n, m, u, v;
vector<int> adj[100005];

int main() {
scanf ("/d %d", &n, &m);
while (m—-) {
scanf ("%d %d", &u, &v);
adj [u] .push_back(v) ;
adj [v] .push_back(u);
¥
int mx = 0;
for (int i = 1; i <= n; i++) mx = max(mx, (int)adjl[il.size());
for (int i = 1; i <= n; i++) {
if (adjl[i].size() == mx) {
for (auto j : adj[il) printf("%d ", j);
return O;
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o PSOIA 217 AIB3HE 2
o MBHE 27| 4
@HES2ILE, O 22 Ae
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H71(L,n

o

2]

=2 SN2 LA 2YS FHIE2n Rl LA 2 |

n=00|" [ A& stLte] Efg= 1
St}

LE T2t 2n-1 el | 7o LA} 2QF
LlaL27L37L4E L'I-l'__l:l'

Q@ ZHi=1,2,3,40] i3 HR7I(L,,n—1)S
23t

o SE¢ M{OIC} 0] 14 20IA|H, n = 00ME O SE35HR| o822
Z22W0| SRECE
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o Ao ZA|IE CIAl E4t.

nO| 2HZICH 1 4+2+ - +n2

WS 85102t

e n=10120|% 2 long long intl| HP|ORA HO{ZIC,
o O|X HO| Ot & BA|= EaHstct.
o 0245t 2H|E 2I1A &A4|5t0 AT 4 JYEE PSOH M= “EHS

09824435322 LHe LIDZ|E
F7t %ot

[ —

225/02p 0} 262 2712 AIBEIE
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o LEHOME 2y & o2 Lz HHAZ7H10] El= y & o' 2 423ttt

zy=1 (mod a)

o 0|t yE modulo aOllA2] »2 RE2 Hgo|ztn Bict,
o a7t 242tH modulo aOflA 00| OfH BE 4 DS HS

2t}
o MEtM LixdlS Aol 22 B modulo o OAM = QI
ApRIGLHS O = A

=2y ! (mod a)
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DE3 olA

240f| Ciet 252 A2 I 209 22| S O|Ed g 7+&
OI|:_|-
AN .

o =0te| AA2|

24 pQt pOf Bi4=Jt OFl H4: o Of CHSH CH20| MRSt}

a?1 =1 (mod p)

o T2t a-a?2 =1 (mod p) 0|22, a? 27} 2| 252 HIO0|C},

o O|A| aP2QtHI=H| F15tH 252 FlS = e 4+ Ut

o HEAZS Thd| AASI 0(p) Q| AlZH0] H2I22, p = 998244353
1 20| 2 240 ME HE 2|C}
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long long pow(long long a, long long x, long long p) {
if (x == 0) return 1;
a %= p;
long long tmp = pow(a, x / 2, p);
tmp = tmp * tmp % p;
if (x % 2) tmp = tmp * a % p;
return tmp;

}

long long inverse = pow(a, p - 2, P);
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DER KA

o I|20}9| A 2|0 20| Z25ICHH CH2 1t 20| AfZhst 4~ 9Tt
O 2ot=0|2 A= 241= 8l

o 27 p2t pOf B4t O Hr o & YSHAL

o M2 CI2 i je{1,2,...,p— 110 CH3H i = j (mod p)OISZ ai # aj
(mod p) OICt.

o M2t a,2a,.... (p —1)a S p2 Lhe LIDZ|E M0 F| A0l
1,2,..,p— 10|t} 12482 0|53 25 &8t 4= modulo

o
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