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For International Readers: English editorial starts on page ?77.

A: Colorful Transceivers

FIEX D@D FELELET, ZK a,b MOIEMIIEEN 2SR oMo EEMCEAETESTLE S, BS
TEHELTHORVWERWE T, 22X C++ 725 abs(a—b) &FEITET, Heid. (A & CHPEERZET
fE) £721% (A & BOEEXEERE) 2D (B & CPEERFERE)) & WO MG %2, A r 2o
Ta—FIZELLUADIFENWTT, AT C++ Da—FfITT,

#include <bits/stdc++.h>
using namespace std;
int main (){
int a,b,c,d;
cin>>a>>b>>c>>d;
if (abs(a-c)<=d || (abs(a-b)<=d && abs(b-c)<=d)) puts("Yes");
else puts("No");

B: Exponential

FZ1DE X DAFOBM 2 12U T, expo, =2 BPAREFEN LWOEBLEE2EZET., TNUVEL LG
BHTENRXEXIIRELET,

1M EORE b &, 2UEDEH p 2 TORTIZHL T x:= 25HEL, 2 251 U E X BIRZRS expo,
Zirue WWEHEMMZA S LWH L2 TRLEHRIVELSRED FTH, BRI RTOBBEORT 2T DIk
RA[BETT,

T, b EUTHTIREMEIZ LI UE X UTOBH OATEINWTY (BERS, b> X BHEEDp >=2
LT O > X 6B ZTHEEZ JIFI R0,

FRIZ, p EUTRIREMEIF (L THHIICABEE->TH) 2 U E X UTOEB 0ATHFAITT, £oT
ZHILV—=TT bhp DETORT2RKT I LT expo, NIELIKE Y T, FEFHERIX OX?) TF,
LU, A= N=78 =2 RVZDIZHEUTOHELRVWERVWET,

Bz LT, p=2,3,.. LIEEIZ, expopr % true IZEEBMITVEXT, ZIT, BLESFARTWSE
Ve X SOKREDSZS, EUEOMEIZp ELTEZXLZRBELDD FHA, HoTEFITp DL—T%IT
HBY > TRWTT, 72720 b=1 ORIZIEZDORETOHBE 0 IERELRVDO THEEL T ZI W,

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




int main (){
int X;
cin>>X;

vector<bool> expo (X+1);

expo [1] = 1;
for(int b=2;b<=X;b++){
int v = bx*b;
while (v<=X){
expol[v] = 1;
v *= b;
}
}
for (int i=X;i>=1;i--) if(expol[il){
cout<<i<<endl;

return O0;

C: K-th Substring

FRELTIE N = |s] EBEET,

IR ARE (N < 50) 2FHHAL £3, £TD s D substring 25% L, EEERE., V—MLET, Z
IZIFWB WAL FERH D £23H, Hlx1E C++ 72 & sort L7zH & unique BIEZF 5720, set Z2{#H > 7
ENEBEZLNET, TOH, NV S K FHOXFF 2T X I WTT,

FHEEIE, O(N?) o BX O(N) oxXF4% Y —bT25DT, O(N3logN) 1270 £, (LLEREIEA
O(N?logN), 1 [El D LRIz 2272 2 I 2 O(N))

iR EE TR, BADOXFIIORINVELZ K THHEVWI ZLIZHFEHLET, (ThiE. XFEF ¢t D
prefix(TH->Tt THRVWHD) BN BTHRARD, PO strict I ¢ KDPNSVWIENOSREET, ) TOHENS
FUDICHET Z2HENDHDDIE X K AT substring O(NK) #7215 CT3, Zhizy—r 35L&, I
MEHHEERIX O(NK?(logNK)) £720, +HEETT,

D: Equals

UTFDES>REHTT7 G 2EZAET,

THM%ES: 1 U E N IR0

BEEG: BE1<j<MIZHUT, (z),y,) EWOLzRD

FTHRELRODZ D REET:

S = {ilGIzBWVWT ik pRAUHEKIICHD )} LB, RKRRETETD i € ST L TR
pi=1 TBHZENHEKD

FEHEBICE LU E T, HIZ GITBWVWT 1 & p; PRI EHEESICBELTLUE > TWBAEE, BEE21T-T
Hp =i LHERRWZIEBHEHONTT, fEoT, S| PEAICHRVET., &iH S I1Z BT 55 UnionFind
RS LRDDZENHKET,

FEA: SEFEFBLMNICIEFA UERER A TIHF EITHlZ ANBZAONDE I LN DN ET, BRALXD L,
BEFER D C 1T LT, C 26 {pi e O ~NOLREY f THoT i€ S7R5 f(i)=1i &RDEIRHDN




ENT, BB DOREBAZ L 5T, O DODE I IZIELWE f(i) 2EL WD 22V ETIIREET,

E: Sorted and Sorted

DD, @ BEINZ BV/AW A=z B/H ©i LIFCET,

BROIRIER —DEE L 72HHT, ZORMEIZR S E CITBERE/NOEIERE [ 3EAKTREES, T4
bbb, f=#{(z,y): R—VOM |z ZOHRETy TV EICH D Az REMRETy X0EHIZHS )

K=z ZEE LRI EOEKITAS (z,y) O%E f, LEEET, f=>f. TT,

RDES7%DP 2FZXET, dp; = BREREBIZBEWTA-LVZEPSIHIZEWTWS T, BWA—L% i
fill, EWAR =L %E jH BWO, ZNETEWZR - ¢ IZBT 5 f, OF OK/ME

CHNRIRDESITHEFTE XS, dp;; = min(dp;_1,; + costbi_1 ;,dp; j—1 + costw; j_1) T I T, costb; ;
Cid, BuR—E i, HOAR—V%E jEBEICENTVWARIZ ZOi+1 2BVWERD fug 1 OETT,
Zid well-defined TY, (2F 0. INALESELI PP, TNETESIEWEZNTIIKELTVEREA)
DZeidax DEZHEIR—NVOEED i, j ZIDPO—RIIEERILhr5bhrDET, costw HEKTT,

costh, costw 1 BIT %{#> T O(N2logN) THKD7=0, “/£ k{HIZH 5 i LFORWKR—IL O 7%
HIEHRE L2032 28T ON?) TRODZZEHNAHETT, T2LL2TD dp;;  O(N?) TROOENFET,
%71 dpy N T,

F: Monochrome Cat

FTEVWEZDLIDOLIFNIBEIH D THA, BOT, BVWENRINIZZNEHT., WO IZ2a2TE3
ZUHEOELUET (THid quene FA2MH S LHRIZTEET), §2LVONELRTOENIALS LD ET, B
TZORIZODWTEZET,

BIEWATHM E B U 2 THA 2 0 e DR O T OIEHAICKET 5, Z0%,. BEIXOHESADMZ KIET 5, 7
EWOHEET JH a 25 THR b TBEI L7256, ZO8E%2 a=b TRLUET,

o, " S VAHHAOBEE KT 57 L WO EEE THA o TIr- 728568, Z0HEL flipa TRLUET,

Y. 0eOoDTE 3EMEESZLEHY EEA, BERS, (BIEF 1) - (a = b) — (BE51 2) —
(b= a) — (BfEF] 3) — (a = b) — (FFEFI 4) &\ 5 EAEFNX. (BIEF 1) — (#EH 3) — (fip a) —
(a=b) — (flip b) — (FEF 2) — (BIEH4) L EFET D&, HERBIIMR > 72 £, oMo/ H R L%
ZZ T, 8 (a,b) OFEMEEERSE S0 5TY,

FoTHAIFF < 2 M UELRVWELTEINTT,

F72, ETOEFABRDT—EISFINIBERH LI s, IRTOHEMAESNIBERD B Z Wb
DET, FHC&LEDRLES 1 ENEHEVE T,

ZD2DODEENS, HOBHOFITIROKDFMHED LS ICREINET:



DB, WRIHA s 2*5 Euler tour 29 2@&H, §RTOHMEZSINd LS KIHM t THEIZPDHT
BW WS ETYT,

BEHEEIEDIID Y E > TWBFE, flip 8 2@METF IV VI —RICEE D T, RS, KHEMZD
BB —EIFEINTVWEDT, L7 IRTOBIRENPKRD D LIZTHM v DEAHITR>TWVWE” &
513, THilv 23inz2103I 07 Tllipy 297528127 EVWH5TT,

Z 2T, Euler tour 2REE TR 195 X512, BAEFIICHOMIRD LS ITEMTHI L %2EXET, 2D
REDEMERIEIEZ. 2(N — 1) + #{v € G| (v : white) xor (deg, is odd) } &7V, st B E HITIIMHKFL
A,

IO BOEMDZNETIL2FEAET, BIERBPEDL SWIEHS 2 IE, OO path & ¢ =
Do b1, b 1,0 =5 EBL L, WO f TREET,

f=K + #{v € {b1,ba,.,bx}| (v : white) xor (deg, is odd) } - #{v € {b1,ba,.,bx}| (v : white) xor
(deg, is even) }

LT,

f=2x #{v e {b1,ba,.,bx}| (v: white) xor (deg, is odd) }

IO f ERAMETEORHAMNTT, ZHUE t,s DARITKIEFET D Z LICERELTL AN,

ZOMERRDES ITE VIR SN E T

77 7052605, FEFIZIBME0 2 1 PENTH L, RRTHME 1 PENTHIHEHREED D
path & N2 97
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TY, TEREA 2L ERS EHENSEE BT by IZHVTH DML 0720 T, #FH (LOMBEDOER) x2 H f
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A: Colorful Transceivers

C++ example:

#include <bits/stdc++.h>
using namespace std;
int main (){
int a,b,c,d;
cin>>a>>b>>c>>d;
if (abs(a-c)<=d || (abs(a-b)<=d && abs(b-c)<=d)) puts("Yes");
else puts("No");

B: Exponential

C++ example:

#include <bits/stdc++.h>
using namespace std;
int main (){
int X;
cin>>X;
vector <bool> expo (X+1);

expo[1] = 1;
for (int b=2;b<=X;b++){
int v = bx*b;
while (v<=X){
expo[v] = 1;
v *= b;

}

for(int i=X;i>=1;i--) if (expol[i]){
cout<<i<<endl;
return O;




C: K-th Substring

For an arbitrary string ¢, each of its proper suffix is lexicographically smaller than ¢, and the lexico-
graphic rank of ¢ is at least [¢t|. Thus, the length of the answer is at most K.

Generate all substrings of s whose lengths are at most K. Sort them, unique them, and print the K-th
one. This solution works in O(NK?(logNK)) time, where N = |S)|.

D: Equals

Consider a graph G: there are N vertices numbered 1 through N, and for each j there is an edge
(5, 9;)-

Then, by performing some operations, p; can be 7 if they are in the same connected component of the
graph. We can also prove that we can satisfy p; = ¢ for all such 4 simultaneously. (Formal proof: take
a spanning tree of a connected component. Choose its leaf v, perform opeartions such that p, = v is
satisfied, and never make operations involving v after that.)

We can compute the number of such i by DFS or DSU.



E: Sorted and Sorted

Suppose that we know the final order of balls. Then, we can compute the number of operations as an
inversion number: the number of ordered pairs of two balls (z,y) such that = is to the left of y at the
beginning, but z is to the right of y in the final order.

Let’s decide the positions of balls and place them one by one, from left to right (in the final order).
From the constraints in the statement, at any moment, the set of placed balls must be of the form 77
black balls numbered 1 through 4, and j white balls numbered 1 through 5”. Define dp; ; as the minimum
possible inversion number among them when we place those balls. The answer is dpy, .

Then, the recurrence formula will be as follows:

dp; ; = min(dp;_1 ; + costbi_1 j,dp; j—1 + costw; j_1)

Here, costb; ; is the cost required to append black 741 when the first ¢ black balls and the first j white
balls are already placed. That is, the number of balls that are already placed and initially placed to the
right of black ¢ + 1. Similarly, costw; ; are defined.

We can pre-compute the arrays costb; ;, costw; ; like prefix sums in O(N 2). Thus, this solution works
in O(N?) time.



F: Monochrome Cat

If the tree contains a black leaf, it never makes sense to visit it. Thus, we can repeatedly remove black
leaves until all leaves become white. (This can be implemented by, for example, using a queue.) From
now on, we assume that all leaves in the input tree are white. We also assume that the tree has at least
two white vertices to avoid some special cases.

Suppose that we are given two vertices s and ¢, and the cat must start at s and end at ¢. How many
operations do we need in this case?

First, for each edge e, let’s compute the number of times the cat passes through e.

e It never makes sense to pass through it three or more times. For example, suppose that we move
between two vertices a and b three times. The sequence of operations will look like "W — (a = b)
- X—=(b=a) >Y — (a = b) — Z” However, we can replace it with "W — Y — (flip a) —
(a = b) — (flip b)) - X — Z” and the number of operations will be smaller. Here, W, XY, Z
represent some sequences of operations, a = b denotes an operation of the first type, and flip a
denotes an operation of the second type.

e We must pass through each edge at least once (otherwise some white leaves will be left unvisited.)

Thus, if e is on the path between s and t, we pass through it exactly once, otherwise we pass through

it exactly twice. The trajectory of the cat will look as follows:

Now, we know the number of operations of the first type. How can we compute the number of
operations of the second type?

Suppose that if we never make operations of the second type, k white vertices remains. Then, we need
k extra steps to change the color of those vertices. This is always possible because we visit all vertices.

Let’s call those k vertices ”bad vertices”, and other vertices ”good vertices”. Depending on the initial

color and the parity of degree of the vertex, there are two types of vertices:

e It becomes a bad vertex if it is on the s — ¢t path, otherwise it becomes a good vertex.

e It becomes a good vertex if it is on the s — ¢ path, otherwise it becomes a bad vertex.
In summary, the total number of opeartions can be computed as follows (for a given pair of s,t):

e Add twice the total number of edges.



e Subtract the distance between s and t.

e Subtract the number of bad vertices.

This can be simplified as follows. For each vertex, the cost of zero or two is assigned depending on the

type of the vertex mentioned above. Then,

e Add twice the total number of edges, plus one.

e Subtract the total cost of all vertices on the path between s and ¢.

Now our objective is to find a path that maximize the total cost of vertices on it. This is similar to

the computation of diamater of a weighted tree, and can be done in O(N).



