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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Rules

e This contest is 2024 KAIST RUN Spring Contest.

o This contest is sponsored by Jane Street, Startlink, and Samsung Software Membership.

¢ You can only participate individually.

e Use of the network is prohibited during the competition, except for submitting source codes and
accessing language reference sites, and using translation. Here are examples of allowed reference
and translation sites:

— C/C++ : https://en.cppreference.com/w/

— Java : https://docs.oracle.com/javase/8/docs/api/
— Python : https://docs.python.org/

— Kotlin : https://kotlinlang.org/docs/reference/

— Naver Papago : https://papago.naver.com/

— Google Translate: https://translate.google.com/
e Use of pre-written code or template, any library is prohibited. You should only submit code written
by yourself during contest time.
e The contest lasts 4 hours.
e The contest consists of 8 problems.
e Problems are ordered roughly by the difficulty of getting full points. You are strongly encouraged
to read all the problems.
o FEach problem consists of 1 or more subtasks, and each subtask is worth a certain number of points.
Subtasks are easier versions of the problems with more restrictive constraints.
o FEach subtask consists of several tests, and points for the subtask are awarded if every test is passed.
The total number of points for each problem is 100 points.
o FEach problem has time limit and memory limit. This means your problem should run in the given
time and memory limit for each test.
e Every problem is guaranteed to be solvable using C++17. This is not guaranteed for any other
language.
e The memory limit for every problem is 1024 MiB.
o FEach participant’s ranking is determined in the following way:
— Penalty time = (Duration from contest start to the last submission that increased points)
— Ranking = (# of participants with higher points) 4+ (# of participants with same points and
lower penalty time) + 1
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem list

Time limit
# Problem name (All languages)
A | RUN Number 1 second
B | Sequence and Queries 1 second
C | Construct a Graph 1 second
D | Closet 5 seconds
E | Two Histograms 2 seconds
F | Discount Event 4 seconds
G | One, Two, Three 1 second
H | Tree Kadane 3 seconds
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem A. RUN Number

Time limit: 1 second
¥ g BE AE ST A2 AR o] Fol A Jtid, 17 & RUN 214l shth o & £91, 4, 111,
8888882 RUN o] A 9, 27, 334, 100 0002 o} t}.
N 5 K 7h AW, K2 A (N +1) 742 RUN +9] §ro2 B@3teh o= 34 H5 32 588
% gk,
Input
A AA Zoll= B AE Alo]x9 N4 T7FFo AT
ZEHAE Aolaes FAF NI K 7SS0 g o2 3750 FojZth

« A 0A ZolE Hol A K S %S RUN 50 715 M & S8k (1< M < N+ 1)
¢ WA S S S Ml RUN 5 3902 72004 & Gek wot grol ofef /) 2412

Constraints

e 1<T <100
e« 1< N<I1T
e 10V 1<K <10VN. & K= NAg $o|t}

Subtasks

o« JHEIAT1GAE):N<2

o NHE|IAZ2 (10A): N<5

o NEEAT3(257): K =5155... 82 £, 51 <53 <--- <sy_1 < sy HSHIT
7y 2e] A e B2 S ek

o MEERAFT 4 (607): F7FA Q1 Al ek =7 o] gl

"
=
Lo

Examples
standard input standard output

2 4

4 2024 999 999 22 4

3 506 3
444 55 7

2 1

17 99999999999999999 99999999999999999

9 333666999 3
333333333 333333 333
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem B. Sequence and Queries

Time limit: 1 second

Ao)7kn £ F (s1,82,...,8,) ©] FAXTh & fE& Th33 o] HojHTh
Fidk) = {(1) ftf;;ie% for all 0 <t < k

o 12] 1me(n = ]H)f(i,], k)l z+& =9 sta).

Input

A AR Zoll =49 Dol & et 5 nol FolZth

TR ol n NS AL s, 89,...,8,0 FWOT THE 0] o] AT},

Output

S YT S (k) o] 2k 22 B,

Constraints

e 1< n <5000
e 1<, <1000 <x<n)

Subtasks

e AHE]AZ1 (8A):1<n <500
o AHE|AZ 2 (924): 27FA 0l Ak = Ao] Q).

Examples

standard input standard output

5 35
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem C. Construct a Graph

Time limit: 1 second
N x N 379 #€ D7} ek AL ARo] N7jo] 1 ofe] 2ASL BE s P 92
2235 of st} 7+ % @%1HE1N7JM] S AA Jom, 7t el FY g TS X

W2 2ol g 4 gk,

EEAA % (u,0) ol tisl, ugkv Akl o] H ek F22] dol= Dy, o1t
o RE AL AFA G A2 Ve Haofof Tt

20 BESE Tz 2 A BEHI, ATk T F oL F ALY SE 2 shet

R A 2ol AR A5 E ElE 4 N el Folxirk,
the N % F WAl Zol N A A4 Diy, Dia.... Diy o 3O 2 785 o] Fof Atk

Output
A 2AE S 2 Z 7 EAEA gerhd, -1 Sk

=
27 B Te o} 2T,

o A WA Zo A MFE YR E B Me 29
= MNEZF ZHWHEOH A B i, v, ¢ E FHEE FESH] S o] A2 i
Hu 2v 8 AL A A7 e e A= YEH
=9 S ddse Al 2 A shutoiof

Constraints

e« 2< N <300

D;;=01<7<N)

e 1<D;j=D;; <10°1<i<j<N)

e 1<y, v, KN <i< M)

U uz;«évz(1§2§M)

e 1< <10°0<i<M)

o T2 AHZ AE = A2 H st ofF .

ZHAle]

Subtasks

« AEE2I1©F): o] AHElAI AL 2D S BESE Tz EA A = Do)

Z, AR Z2aRL Eo] —191%] opd 9] ojEuk el Tl

o AHE|AT 2 (197): N <50

. MEE2I3 (7273): F74H <l Al 2 o) glek
Examples

standard input standard output

3 2
012 121
103 132
230
3 -1
013
101
310
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem D. Closet

Time limit: 5 seconds
B19lo] o] 2ol NAAe] %ol QY= Aol ek A AZ o)A WA 9] AL o]t}
Biol= oW AT k(1 <k < N)7FEAA 1 <o < < cp 2 gyl = > ey € WHESH 270
otEgtin A7 s,
AT 245 ol Tk AHIE A ste A2 H AR 2EA Bidol= A Ho M e &
AASN Fe 25L Ao ob %wi wE7)= Yok

E L AZANA AR X2 M2 d; skl B Qo= AT
ZAXNFIZ Pt S, e TkQ<

. 1<J<k°]U%@-/qu]‘;ﬁoﬂdj—djﬂﬁ
e k<j<LAEBREAF ol O
M7 o]38te] & A A 232 AL ol Frh-& A= W& & A= 7P &2 S0l ofd A5 29 #hS
T84}

Input

AR S0 F A5 NI M o] Fo]Zch

T AR Z NN AL c,c,...,en 7FFWE Abo]of] Fa1 o] At}
Output

2742 A9 okEThe Fel= WE 5 9

Constraints

7R 2 (x> 0)Y 32 Y3tk

rlr

« 1< N<10°
e 0<KM<N
e 1< <10°1<i<N)

Subtasks

o« MHE|231(AA):M=0

o« AHE|2Z2(214):1< N <1000

e NEE|AT3(167):1<¢ <100(1<i<N)

o NHEIAZ 4 (597): F7FF < Aok 2 Ao gt

Example

standard input standard output
10 2 2
42715311 121026

Note

r =29 ), AE A 5 27O 2L A7 A 2L A o) o} Brhe Aeh7h Ak o] kT 42
T2 X2 79 olFt A2 U &
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem E. Two Histograms

Time limit: 2 seconds

AR Atk rFxE W AKANATE W L E2Z712] 15E 10°
HE W 97k 1o A 100 e 2 W AR gl Al 2 e

A ARre] AAZES AR oA

AR AAA-L ol A RE St S| AEIHY] P E Hojofdith &, o] | AA o] Mo g
A A AT, 2ot Tt A2 o= Asf A 9lo] o ghrt

T A AR AFNAEE L EZF 07 Yot S AT FE|E Holoksith &, of H AR ko)
AeMo g AsiA Joid, 2 AF e A2 oz A A glojof ghrt.

Al AR AR 9] T AARS o] Gl Atk oW T (2,y) 7F A F AR R A BF HeHow
A= o] Qi Al A A T (z,y) AA A2 oz MAg ey 25 A] ok, i hs Ao =w
A gieh o] Al WA Aol HF 2] A

FAlol 28 2R N o] AA oA AALE e A olth 4 AA A2 278 W EAFT K x 1 A A
7t G s AAbell o] &gtk i AR AR A o] o] &ote ALY G A [, v + K — 1] x [y, yi] ©1 o
ZF A AR Y5 o] A Abell o] &l AA Y G2 FRA gk

iAA AAN DS T (2, y0) T (i + K —1,y:) 7F 22 o2 a7 A9 EFF o &2 #A st 7 749
Aol g Apolle FA g AR, T (v, y:) 7 A2 A Aol o, S, 2oz e
A7l b de =t

AAFE B3] A A = BE AN Dol Al 4 A& wrofof gttt oju] 1R 9] 4= BE AA
SollA 2 Fo o] Atk AAE FHSE 7 EE I WA e o e A AU
T3 © AL

Input

o
=
=
X
=

== 7t FWo g FLEE o] FolZt)
O NAY & FidA] Sl vl AT, v, a5, b 7 WO R F R o] o] KT
Output
AAE FFstE 219l ¢l

ARE EetE 290 9

E_EL
N
ol
L
[
riC)
Lo
m .
4
)
o
il
i
vy
rol
v

Constraints

e 1<N<3x10°
« 2< K <108
e 1<, <10—K+1(1<i<N)
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

e 1<y, <10°1<i<N)
¢ 1<a;,b;<10°1<i<N)
o NWS AR G [wg, 2+ K — 1] x [yi, 53] (1 <0 < N)& A2 HAA Feth

Subtasks

e NEEHI2~=Z1 304): K
o MEE|AZ2 (304): K =2
o NEE|AZ3 (407): 712

Examples
standard input standard output
52 26
1112
31110
5156
2232
42509
6 3 36
1124
51409
2374
5331
1557
4564
10 2 51
7224
446 3
1514
3528
5243
6 442
1214
5697
7163
4387
10 3 72
4252
10 2 8 10
1214
12186
6 37 10
81109
11 355
7210 5
3364
4194
Note

[, 2] X [y ye] ANARE A2 m <z <z 0y <y<y A IH

filo
1o
=)
ok
k)
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem F. Discount Event

Time limit: 4 seconds

NW S =X N — 1708 Z2 2 o] Fo) X 747} th. EA]
EEAEIFEN -1 W57t 2] Ytk i =2 AW = ;
ol 5 Alol& W; 9] Hlgo] Eth U9 F =AE TETFHE E AL
QE I 2 o) © o] B AH T

F 2N Aol AR & EAA F0Se] St oY ERE AN GE ENE T R Ao
H§02 Ao BhA,

AL £ B A Ao R, BAL o} Tol WAL AW 1 Bk o YAE AT F QA
Aol itk 1A AZ ol A X, W Al A Zahol Vi AR Fhi Ao AR o] SaE RE

O N — 17H«l% iw Eﬁ%oﬂ%ﬂﬂ%ﬁfl B;, W7}+H“°§;LTQ<HTOMD} o5 WA =2}
AAshe F =AIS WMot E29 o]F HE5 UERdTh

o Ag e & Uell= A5 Q7 Fol Atk
E} QN & T idA 2olle F AT X; &Y 7t gHor RS Folth o]E2 i WA A
e -
Output

Z2QMY Eo 24 G2 &3t i AA Sol= i A Aol O3 G2 =5 ofF 3t
Constraints

e« 2< N < 100000

e 1<A;,Bi<N(A<i<N-1)

e Ai#B;1<i<N-1)

e 1<W; <10°1<i<N-1)

o JYo 7 FARAE= Yt xR SHlE EYE o|ETh
e 1< Q <100000

e ISXLY, SN(1LZi<Q)

e X;#Y;(15i<Q)

Subtasks

e JEEIAZ 1 (104): N,Q < 2000

o MEEHIZAZ2(24A): X, =1(1<i<Q)

« AHEAZ3QTR:Q=N-LX;=A; Y, =B, 1 <i<N -1
ET EEFIC I M E DR EESRE )
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2024 KAIST RUN Spring Contest

RUNG@KAIST, 6 May 2024

Examples

standard output

M M O© © M O Ww N — — N ~
<t ™M [o) I S Vo] i R R B I B | o o N~
i)
3
[o N
=]
Eal
o
~
«
e
[=]
o]
P
n
—A AN ¢ N N M o < MW wmo - AN N ¢ N O N
NN o < 0o < N ¢ w0 AN <t o N 100 O N~ 00 N OO F 0 O~ 00 AN 00 O~ AN ¢ 00 O~
— 4 N N —H MW [ A A A AN A 00 A ANANNOOMMH A ANANNO O | M ANNMMO-AA A A A A

Page 11 of 14



2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem G. One, Two, Three

Time limit: 1 second
Lo AN A+ ar,an,...,ax ©] FoIATh a9 7 A& 1,2, B 3ol k.
4%&%%%@4&4@4L4 028 A T ek i wA 929 obBTHSL b = LheRdT
A S 77k bol) Qi Al Fol 4 FL 8ol P AL 5L A A AL Ashe B2 T4 ATk
ohelt A5 §E 43} el T Boh WP ALEY T H 237 P ol ole 7HA ek,
Jogl Ao ol Erhe o) 3 h3) sheln et
TEo) Yol HF A A E 3t Fold = Fdas9 T2 HassEA Tk Foldl= 9459 &
F AZIA 7] = W o] o 2] 7HA] ok, doldl= %iEJ o5 Th 9 S AUt RE HAE
Al o] 2o thsi A AP st AP o] HE-S kA gotx Fol {9 3tet.
Input

Zt 42 o] e BlAE Alojar o] R0 A Qlth. A WA Eol& BlAE Alojxo) 4 T 7k ol

&

2 E2E Aol st d7)e] B2 o FoA Itk

o A WA Foll=F 29 dolE U= A5 N o] FoXth

e FHA EAEASTTES L}'E]'LH\_T':X]'EGJIGQ ay o] FolAth 7 A4 1, 2,3 F 3o th

o AR Zoll= 7t A9 o5 thg S et N7HS] 5 b1, by, ..., by o] FWOE FRE o]
o}zl tt.

o W ™ H%Oﬂ Bl 2E Alo]29 f3E Ut A5 p7t 5]tk p= 10 BI2E Alo] 29 A9,
Fobde A4 Fof A&7 Folde AL 5 okgthed o AUgwt &8 etd "k p =2
<l 7§T°ﬂt AAF AP EY B FH5) of et

Output

ZHHAE Ao 2o sl A, A MA Soll dolle A5 T A&7 dolle AL ol e

o] A ge Y3t}

p=2% Ao, AP AP E] BEEE ZYsl|of St F WA Sol A AP g KE EH 3

theoll o]o] A= K 9] Zoll& ZF Al ol tiaf & af o shoh i A Sl i AR Al ol A A S 4]

Mg Eggith 22 AAG ALEY A E LEATLRE Sttt 4 AFuth A AT AL ELS
HS o] Fojok Btk A AT YAEY XS 2HT u) L

Constraints

e 1< T <2000
o ZHHAE Alojxo] s N > 1

e YN<3x10°

o ZH2E Ao|2o ths] 1 <aq; <3(1<i<N)

o ZHAE Ao]Ao ths 1 <b; <991 <i < N)
o ZtEH|I2E Alo]2o 3] 1 <p <2

Subtasks

o MEEIAZ1 (204): Y. N <3000. Z B]AE A o] 2o thal p = 1.
o AHEEjA=2 (307): 32N <3000

o MEE|2AZ 3 (208): Z HI2E Aol tdfp=

o NEE|2=4 (307): F7HA A Alek 27 0] flrt.
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RUNG@KAIST, 6 May 2024

Example

standard input

123221

10 11 12 13 14 15
2

6

312322

15 14 13 12 11 10
2

6

213312
987551

2

12
24
29

1234
25

[N
N

NNNWOSNMNNMNOOPLPEFPL, WONRER, P, W~ O
¢
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2024 KAIST RUN Spring Contest
RUNG@KAIST, 6 May 2024

Problem H. Tree Kadane

Time limit: 3 seconds
IR N7IA] HE 7t AR NS AH o2 o] R E] T 7o Xt ZhHiH AALS A5 75 A A,
2 7}t
7ol Ad REAF ST RS Bl ohd B2 Aoz, 5o 3= F A4 a0, bol Thal S
L3 HAA NS AHE = aol A bR 7= AEVFT o 24 stk
o2 Q7N A& A g&f oF stk

e kr: A S xR NI TY JdZ BEAF Sl Y, o A8 HHAZES SH3oh
Input
AR 2o A0 A4S JEhlE B4 N o] Fol ik,

75 AE U E NS B4 Ay, As, .. Ay o] 302 FRE o] Fo AL,

e N-1719 & 5 i 9 o] F A% w9 v, 7t B E FEE o] Foj ATk o] 5L i A Al
£ 42 vehdrh
the ol A9 42 dEhls A4 Q7 FolAth

Output
QM =9 24 Felo AL 3 =0 sty & 3ic)
Constraints

« 1< N<10°

e —10°<4;<10°(1 <i<N)
e 1<u,v;, < NQ1<i<N-1)
o« FOIA = Az Eo|Th
e 1<Q<L10°

e Z YA HH1<k<N

o ZrFelol s —10° <z < 10°

Subtasks
e ABEE|AZT1 (107): N,Q <103

. AuEjsaz2 (209): 4 A9 A48 gl oh
L Nseams (08 A4 A £ Aol Bel

Example

standard input standard output
5 -1
3-1-4-1-5 2
12 3
13 6
3 4 5
35
5
1 -2
3 2
41
25
1 -9
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