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For International Readers: English editorial starts on page 5.

A: Round Up the Mean

o C++ ®a— RHil : https://beta.atcoder.jp/contests/abc082/submissions/1872729
e Java O — R : https://beta.atcoder.jp/contests/abc082/submissions /1872732
e Python 3 ®a— K : https://beta.atcoder.jp/contests/abc082/submissions/ 1872734

B: Two Anagrams
s DXFERFNMUZY — MU, t OXFERIFIZY — F U7, s <t ZHETEINTT.

o C++ @2 — Rl : https://beta.atcoder.jp/contests/abc082/submissions /1872811
e Java @3 — Rl : https://beta.atcoder.jp/contests/abc082/submissions/ 1872812
e Python 3 @ — K : https://beta.atcoder.jp/contests/abc082/submissions/ 1872814

C: Good Sequence

FNENDIEDEE 2 1ZD2WT, a FOME v OfEIE%E n, LLET. n, <z ODHE, a FOM 2 1T RT
O BRI NIER S5 0WDT, n, BIOBERBKETT. n, > OBE, a PO o OEEE » 23 hiE
VDT, ny —a FIOBERBETT. TRTO 2 IZO0WTINS DIMERKEE AT LEZEDNEZTT.

EBIZIE, TRTO o TERL, o 1Ol 2 DAFARNIE I VWTT. 2 OfEIFHRKT 109 L KEVWDT,
Y@ DFLS DA 0 I EARES & W TE n, 2BANUEEWTT.

o C++ D a— FHil : https://beta.atcoder.jp/contests/abc082 /submissions /1872852

D: FT Robot

s DEX% N &L, BEOEE. (z,y) LUET.
FTRCO LRI, dp; 4 = (0 XFHOBARIER (v,y) KA E ke { /A L4, T} Twshdn)
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LEF#HL, DP 23 5MIETT. LaL, Z0 DP OREEIX O(N3) T, BRI O(1) DT, 2AEDRRH
ZHEEE O(N3) ¥ &b, TLE LTLEWVWET.

ORy bOFEFE2LSBETLHI LT, DP OREBHZBSLEL LS. @fflz T 2RKYDXFE LT
NELZLE, | RHOKMIZEENS F Oz d;, L LET. 20L&, uikry hOFE AT

o HIZHHRE di 721 E<
LEALFITOMFE MM E
FEF 7T DI E 7R &
LEALFI T ERME
FEF T T DI E 7R &
o LUNFIRR

PEEE do 7217 8)<
PEEE ds 7217 EN<
l
2l

PREE dy 720 E<
ZEREE ds 72008 <

Iz
Iz
Iz
l

EHROoTVWET. &oT, s WiAROBEIE ¢y BIGMOBENZMNICEZZ IR TEET. FIZIX, o 5
[ DOFEENZ DWNTIZ,

o LIZHERE dy 721 H<

o JEFETZIFA DU & 22 S IZHERE dy 721 <
o IEF DI E 7 m EIZHERE ds 721 Eh<
o LUNFHIRR

WO BEI R TR, o BN o TR TWBESICTESMPHETNIZTLNTT.
ZHNIFRD L S57 DP CTEHAETE XY

o EFE: dp,;, = (i FIHD z WHEOBEDRICT x BN 2 128> TWDHEIITTEHH).
o WML 1 MHD o« BAFMOBBHME d 2 35L&, dpy, = true.
o WifbA: i (i >2) MIH® x @S AOMEHEEE d; 35, dp,, =dp;_y 4 a, VADi_1 4ra,-

Z® DP OREEIE O(N?) T, EMIE O(1) 2D T, 2ARORMEHERIX O(N?) L& b, +IC@EETT.
y WAROBEIZOWTH, FHKDO DP CTEHETEXT.

E: Prefix-free Game

EXLLURDO, 1 DANRSRBELFIHEHEDIS N TAREEDE, ZHIEFES L+1 DEE2ZH/KERD
¥9. 7L, BLTHROEIIL, BErOEFTORAZETNAESAOMEKLELZLET. Z0=L—"H
RKEAWDE, F—LFROESZEV I ONET.

EBE L+1 DOREZDSARDEDS. ¥, W OPOTEAIZIEHEBEI N TS, =770, E0HES L
HEH-FROBBETIZZ . Alice & Bob XX HIZ, BIORWHEZ O & DHEATHZEL. =X L
EDORE S UbEH-TFROBBTIERVE WS FMFE2EDL ST S, RIZFI2ET R R ADE
FTThH 5.




X

ERIHIHRIEDH] (L =3) TY. HVWSIHIEZRL TEY, ROV ENIEZE I R WIHRZ XL T
WET. Z0rE, MEETIEROESIE, W OPDELAKR (RO=AF) ORI >TWET. Z
NS DERIHRIIEMA-THROBBTIEARVDT, BEIIZHERLI LN TEET. £, BR2THAARDH DA
RIZEIZELS &, ZOREHARBZVL OPORL - ARIIAAL T, BERNIZIE, &S i DBE-HARD
HEj0<j<i—1) O ZEL L, BXi—1,i—2,...,i—j DER_AKRK1IETOCHHALET

MEEY, ZF—LEFISITMDEIZE VI ONET.

B, WS ODDTATLADRDS., ET7ATLIFIFEBEOLNUDBHEINT WS, Alice £ Bob &
R HIZIRDEEEIT S .

o TATL%E 1IER. BALTATLDLNLE i £T5. BAETATLZIORE, 8K L
(1<k<i) Z2BATLARVi—1,i—2, ., kD74 TL% 1T OEMT 5.

FTIBERIT ALK R T2 i TH 5. )

D& D% — LAOBHCHEIZIE Grundy BAEHTT. LAV i (i >1) OT7 A 740 Grundy #% g; &
LEd. 5, g &

o (

® gi-1

® gi—1Dgi-2
o

® G 1DPGgGi 2D - DB

WEEND VRN TT. FEBRT DL, (91,92,93, 94, 95,96, 97,98, ---) = (1,2,1,4,1,2,1,8,...) &
BoTWET. EBEER»S 4B L5512, ¢, = (1 2EVYLIHAD 2 DE) THEZENREET. &7
1 5 LD Grundy O XOR 28 0 THRWA 51X Alice 25, 0 751X Bob b £ 7.

TEOMBIZR D L, LAV i DT AT LIEE ¢ OFEZDRIZHIGL T, £ T, MIPREIZBIT2 T
NEFNOREZ/AROEIEROSNNIT IV L IZHRD ET. ZhiE, ANXFHrSESNE N T 1 KE
Wo, FOEELE &S E 1 HOEMEA TV Z L TAHETY.



F: Squirrel Migration

9, BEEHOBNZRAMET 2O BB AENEDEIRHO0FEXET. TOHIT, BEIFH
DOMRHMORARENED LS RinFZEZ 9. £31%, BEHEHOKRMO ERZEEH>TAHAELED. &
DRBEAEICHLT, ElhellD0WTe ML) ADMEEE s, L UET. T5L, BETEREOKR
Y .8 & EY. 22T, Be=(v,w) DvHOHEHFLEZ n, &L, w HOHEIEZ n, £T5&,
Se < 2min{n,,ny,} TT. £oT, BEMEOMRADO ERIZZN SO 20 £9. £k, Z0 EREZE
BS5 & D BBE HENEICHFMELET. ZNIXIRD LS wBE HIETT.

RKOBEMZFEHULET. BENMT 1 HEAIZ 2MTYT. Eod 1 HOHE, Thiz cklLxd. $58, ¥

DY ADBEREIZE c EENDLE, DOZTOL ZIZRY, BEEEHORIIL ERREZEET 2 Z 2100
DET. 7, BODN2HDES, ThoZ ¢, ELET. $58, YOV RAOBEREKIZE I (c1,c)

WEENDLE, POZXTDOL IR, BEFEMOMRMNIX ERZERT LI T10 £,

EOBEAEEZBA EIFET. BLOMN 2 HOGEDHMMEALDT, BIZEXET. BELZ ¢, 2L
9. IoIT, o MOEHHRKRE T LU, o IO ARE Th ELET. Z0&E, ROHELE N 3T
HY, Ty, Ty ODTEABUTE BIZ N/2 TT. Ty OFV AL, Th DEDTHSANEBETEET. MK, Ty O
HBEVRE, Ty DEDQHAANBBHTEET. £oT, BEIAIEIE (N/2)! x (N/2)! @Y TT.

Wiz, ELN 1L HOGEAFZAET. ELE c L LET. 51T, c DAVDOEHHIARE Ty, Ty, ..., T &
LET. 20L&, cODVAFEDEAANIBETEET. £/, K0 I120WT, T, DYRI T, Ao LD
FHRABBETEET. ZoBEHEE O(N?) R CHEERZ L5038 L WTT.

ZZT, AaRFEHEEHVWET. T = UL U ---UTx LET (ThbL, T IETARDIHA
BEEGDS ¢ ERVEBLD). $58, BAE Yop(-D)0fs RO ET. 2L, f5 =
(IS HDEY ZATHDDHDRKDTHSABE T D] 2\ M2 TBE HEO®BOE) ©F. &5, C 1T,
WS CTr IZDWT, AR IBET.

koT, HZlE

k=1 k=1

K K |T| 2
RN B SN AR ( ’“) St
> (-1) SIS '] 14| | Skl
Y T, (}g’kl) 1Sl DEAIE, # k T CHLCHAETES I LCEALET. £,
(—1)ZHs I8kl (N—Zk:1|5k|)! DI, SK (St FAAP o TVRIEHATES Z LICEHL
e
M EDELES 212 DP 2L £

o ¥ dp, = (T 1Sk =2 02 F [T, ([ 1)1kt o @i,
o HIH{L: dpy o = 1.
o« B £ 0<y < [T VT, dpy,y, © dp,y, x (T 7yl 2R LIRS,

r DIRIEBUL O(N) T, EBIX1<i< K OAFT O(N) 20T, 2ARORMEHHEIX ON?) &72b, +
PITEETT. BRI, SN (-1)5 (N - 2)l x dpg, WVERTY.
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A: Round Up the Mean

e C++ Code Example : https://beta.atcoder.jp/contests/abc082 /submissions /1872729
e Java Code Example : https://beta.atcoder.jp/contests/abc082/submissions/1872732

e Python 3 Code Example : https://beta.atcoder.jp/contests/abc082/submissions/1872734

B: Two Anagrams

Sort s, sort t, reverse t, and check if s < t.
e C++ Code Example : https://beta.atcoder.jp/contests/abc082 /submissions /1872811
e Java Code Example : https://beta.atcoder.jp/contests/abc082/submissions/1872812

e Python 3 Code Example : https://beta.atcoder.jp/contests/abc082/submissions /1872814

C: Good Sequence

Let n, be the number of occurrences of = in a. If n, < x, add n, to the answer.
If n, > =, add n, — x to the answer.

e C++ Code Example : https://beta.atcoder.jp/contests/abc082 /submissions /1872852
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D: FT Robot

Let N be the length of s and (x4, y:) be the coordinates of the goal.
Let’s separate the sequence of operations by T, and let d; be the number of F
in the i-th part. Then, the movement of the robot can be described as follows:

e Move d; to right.

e Move dy upward or downward.
e Move dj to left or right.

e Move d4 upward or downward.
e Move d5 to left or right.

e And so on.

Thus, the z-coordinate and the y-coordinate can be handled independently.
For example, for the z-coordinate, the robot will perform the following opera-
tions:

e Move d; to right.
e Move d3 to left or right.
e Move ds to left or right.

e And so on.

We want to check if = can be x; after all operations. This can be done by a
straightforward DP in O(N?). The y-coordinate can be handled similarly.



E: Prefix-free Game

Let’s construct a trie of all strings of length L. It will be a complete binary
tree. On this tree, the game can be described as follows:

Initially, some vertices contain tokens. Alice and Bob alternately put to-
kens. Here, no two tokens can be put on two vertices with ”ancestor -
descendant” relation. The player who fails to put a token loses.

For example, the picture below shows the case with L = 3 and two strings
000 and 10.

X

Blue vertices contain tokens, red vertices are forbidden, and you can put
tokens on green vertices. The green vertices will be a disjoint union of complete
binary trees, and each part (complete binary tree) can be handled independently.
Thus, we can use Grundy Numbers.

Let g; be the Grundy Number of a complete binary tree of height i (i.e., a
complete binary tree with 4 layers). If you perform an operation on a complete
binary tree of height 4, it will be splitted into complete binary trees with heights
i—1,i—2,...,1—j for some j (0 < j <4i—1). Thus, g; is the smallest integer
that doesn’t appear in the following;:

e 0

® gi—1

gi—1 D gi—2

Gi-1DGgi—2B--- BN



Ifyou perform an experiment, you get (917927937g4ug5u967g77987 . ) = (17 2’ 1747 17 27 1u 87 s

In general, g; is the maximum power of two that divides . (We omit the proof, it
is straightforward.) If the XOR of all Grundy Numbers is 0, Bob wins, otherwise
Alice wins.

To get the set of green binary trees, you should construct a trie for all input
strings, and check all nodes with exactly one child.



F: Squirrel Migration

Consider an edge e = (v, w) in the tree. Let n,,n,, be the sizes of two subtrees
we get when we cut the tree by e. Then, the number of squirrels that pass
through this edge (call it s.) is st most 2 min{n,,, 1, }.

The total distance defined in the statement is the sum of s, thus it is at
most Y 2min{n,, n, }. It turns out that this value is always achievable. There
are two different cases:

The tree has two centroids

Call them cq, ¢c. The maximum can be achieved when all squirrels pass through
an edge between ¢; and ca. There are (N/2)! x (N/2)! such ways.

The tree has one centroid

Call it ¢. The maximum can be achieved when all squirrels pass through the
vertex c.

Let Ty, Ts, ..., Tk be the subtrees we get when we remove c¢ from the tree.
We want to count the number of permutations such that for each 4, no squirrel
in T; moves to a vertex in T;.

We use inclusion-exclusion principle. Let T := Ty UTo U--- U Tk (i.e., the
entire vertex set minus ¢). The answer is 3 ¢cp(—1)% fs, where fs is the
number of permutations of squirrels such that each squirrel in S moves to a
vertex in the same group.

Now, for each k, we want to compute the sum of fg for all S such that
|S| = k.

Let gx be the number of ways to choose k squirrels and there destinations,
such that all chosen squirrels will travel to a vertex in the same group. Formally,

gk is the number of pairs of two k-tuples of vertices (s1,...,sg), (t1,...,tk) such
that:
e 51 < 83 < --- (the order of chosen squirrels doesn’t matter)

e For each i, s; and t; are in the same subtree (and they are not c).
e t; are pairwise distinct.

Since we can freely choose destinations for unchosen squirrels, the sum of fg
for all S such that |S| = k is gi(IV — k)!. Therefore, the answer is ZkN:_Ol gr (N —
E)!(=1)*. Since g can be easily computed in O(N?) by a simple DP, we can
also get the answer in O(N?).



