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Solutions

A - Writing Code (543A)
e Solved by Gary

gd

n00000000000ai0D000OnI000D00OmO0@O0OD0O000DOO)YO0000bODODO

O

gd

00 Odp

while(n--){
int x=read();
for(int i=1;i<=m;i++){
for(int j=x;j<=b;j++){
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(fI11[j]+=f[1-1][]-x])%=mod;

B - Destroying Roads (543B)
e Solved by Gary
0O

000000000000 000O$distance(sl,tl)\le 11,distance(s2,t2)\le 12$

$1\le n,m \le 5\times 10" 3%
00

bfsOOD 0000000000000 O%s1\totlsO$s2\tot2s0 0000000

l. O00O0DOO0OO0DOOoooboOoo
2. 00%n"2¢00000000DOC0O0O0ODOODOO

gobogobooaod

C - Remembering Strings (543C)
e Solved by Gary
00

nOOmOd0$(INlenm\le20)$0 0000000000 Sv {i,j}s000000000000O0OO0O
gobooobbooobooobobog

gd

gobooobbodoobooobbuooobbuooobbooobLbbooobbooobboobnb o
gobooobobooobooobobooobbooobbooob0boobobooobbooooob o
gooogd

D - Road Improvement (543D)

e Solved by Withinlover
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gd

0000000000000 000D00000D00D000 $x$00000D0000DOOO0OOOO
oo UuUUg o

000000 $n$0C0000DOOCOO0O0ODOOOODOODOO

$n\leq 2e5%
0O

OO0o0Odp
O000O0000Oo0O00DobOOooOoooooobPOOO
000 $dp[x] = \prod(dp[son[x]] + 1)$

0000000000000 000D00D0000D00000 sdps0000oDOoO sO()s$0oog
O0D00000 $dplson[x]]1+1$ 00000 $$0 0000000000000 O0O0O0O0O0OO0OOO

o000 $0(n)$

E - Paths and Trees (545E)
e Solved by QwQ
00

gd

F - Soldier and Traveling (546E)
e Solved by QwQ
00

gd

G - Mike and Frog (547A)

e Solved by Gary & Pantw/====0010 ==== $hl=(h1*x1+y1)%m,h2=(h2*x2+y2)%m$,[ [
O0D000%$hl=al[lh2=a2s; $1\le m le 2\times 1076%$ ====00 ====0000000al[]
a20 00000000000 b0000C0bLO000bL0O000bO000OMmMO OO0 O0O0OAIOOOn
0000000000000 O0D0DOmOO00OO0O0D00ODO0OD0O0)ODODO0O00Oal0a20000
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0000000000000 000D00000000 =====H - Mike and Feet (547B)

=====*Solved by Gary===—[0 [0 ====0 0 0n000a0 000000000000 OO
ooons(ieille n)s $1l\le n\le 2\times 10"5%$ ====0 0 ====00000000000
000000000000 0000rk-100000000000%a_is0000 000000
O0ooo0oomMuoo0o00ooooooo0oo0oooo0O0nd =====1- Mike and
Foam (547C) ===== * Solved by QWQ====00 ========[0 [0 ==== =====J - Mike
and Fish (547D) ===== * Solved by QWQ====[[ ========[J [J ==== ===== K-
Mike and Friends (547E) ===== * Solved by QWQ====[ [ ========[ [J ====
===== L - Regular Bridge (550D) ===== * Solved by Withinlover====00 ====00
$k$(U 00000000 0ODO0OD $k$000D00DODOO0ODO0====00====000000
00 $k=2*s$ 1000000 $k=2*s-1$0 00000004000 $s$ 0000000
000000000000 00000000000000000000 ===== M - Brackets
in Implications (550E) ===== * Solved by Withinlover====[00 ====0 000000
$1{0, 1, \to \}$ 0000000000000 0OO0DOODOO0OO0ODOODOOODOODOO $0$0
=== 0====000$$0 00000000000 $1$000 000 $0s0 0000 $1 \to 08

000000 $sS00000000000 $1s000000 $(0\to0) \to0O$10 OO $030 0 O
0000 $1\to 080 $(0\to (1\to 0))\to 0$0 DD OO0O $n=1$0$n=24000000

000000 ===== N - GukiZ hates Boxes (551C) ===== * Solved by QwWQ ====[1[]
========[ [ ==== ===== 0 - GukiZ and Binary Operations (551D) ===== *
Solved by Pantw====00 ====0 $n, k, [, m$J0 000000000 $\{a_i\}, 1lei\le

ngl000O0OO0OQ- $\forall i,\,\, 0 <ai<2™I$ -
$(a_1\,\mathrm{and}\,a_2)\,\mathrm{or}\,(a_2\,\mathrm{and}\,a_3)\,\mathrm{or}\,\
dots\,\mathrm{or}\,(a_{n-1}\,\mathrm{and}\,a_n)=k$ O 000 $m$ 0 0[] $2\le n\le
10" {18},\quad O\le klle 10~ {18}, \quad O\le I\le 64, \quad 1\le m\le 10"9+7% ====
00 ====0 $k$ 0000000 $k$ OOO0DDO00 $\{ail}¢ 000000000000
O $\{di\}$0*0 $k$ DO DO0OO 000D $\{di}s 0000000 $1$0 *0 $k$ OO O
0001000 $\{di\})$ 0000000 $1$0 00000000000 $n$ 00100000
0000 %$$00000 0000000 NOIP2016 D00 ODOOOOODOOOOOOOOO
0000000000 %1s0 01000000000 $fis0O00 $isO00000O0O0OO0OO
DO00ON$Fi=F{i-1}+f{i-2}$00000 $f1=2,Ff2=3¢0>000000000
00000000000 s$1$00000 $1s000000 $f{i-2}$000 $1s000000O0ODO
0000 $F{i-1}$0$\{ail}$ 0000000000000 DO0000OODOO0

$(f n)~c(2”n-fn)~{l-c}$]00 $c$ 0 $k$ OO0 DI DOO0O$I$0 000 OO $kige 2~1$ O
000000000000 $0$0$\{fn\}s 000000 FibonacciODOOOODOOO
$\Theta(n+)$s OO DO DODDD0OD0OD0DD0DDDODO0DO0O0O0O0O0O0O0OOOOOOOOOOOOODOO
23RO 0000000000000 00 0000000 $$\begin{bmatrix}1 & 1\\1 &
O\end{bmatrix}\begin{bmatrix}f[i-1]\\f[i-2]\end{bmatrix} =\begin{bmatrix } f[i]\\f[i-1]
lend{bmatrix}$$ O $$A=\begin{bmatrix}1 & 1\\1 & O\end{bmatrix}$$ 00 0[]
$$A"n\begin{bmatrix}1\\1\end{bmatrix}=\begin{bmatrix} f[n]\\f[n-1]\end {bmatrix}
$s 00 000000000000 0O0O0O0OD0O0O0O0OO0O $\Theta(llogn)s OO OO OOOO

$ATn$ 000000000000 $\Theta(l+\logn)s OO0 DO 0000000 =====P-
GukiZ and GukiZiana (551E) ===== * Solved by QWQ====[0[] ========[0 [] ====
===== Q - Vanya and Scales (552C) ===== * Solved by Pantw====0 [ ====0 0

$w, m$[]00 $w~0, w"1, \dots, w~{100}$ 0 0000000000100 00000000
O00000 $sm$ 0000000000000 DOO0O0ODOOOO0ODOOOO0OQS2\e wlle

1079,\,\, 1\lem\le 1079% ==== 00 ====0 00000000000 0O0O00C0O0O $w™is
O0O$ms O000DODOO0O00ODOOOODOOOODOO $Sms OO O0O00ODOOOODODODO
00000 $n=5$ 0000000 $713=1,220,703,125$ 0 00 OO0 $n>5¢ 000000000
O0000$3$0 00 0000000000000 $swsOODOD0O $m$0O0O00DODODO $1$0
$-1$0 %030 DO DOO0O00DOO0ODOU0O0ODOOO0ODOOD O $n=220000000000O10
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000000000000 000 $n=3$s0000 $k$ 000000 DOO0O0ODO $2%0000
$- 150 0000000000000 $n=4$ 0000 $k¢ 00000 OO0DOODOO$OOO0O
$-150 000000000000 0000000 00000000000 general O
solution[] $n\ge 5$ 1 O 0000000000 $n=4$ 00000000 0O00O0O0OO
$\Theta(m” {\In 3/\In w})$ O $\Theta(llog w m)$[] ===== R - Vanya and Triangles
(552D) ===== * Solved by Pantw====00 ====0 00 $n$ 000 $(xi, y i)$00 000
000000000 $s0000([0$1V\lenlle 2000,\,\, -100\le x_i, y_il\le 100$ ==== [0
====0 000 4sj0 000 Codeforces]J 0000 $\binom{n}{3}\le
1331334000\approx 1.3\times 10" 9% 558 5858835858383 538 838858835000
O0000000000map 00000000000 OOODOO $\Theta(n™2\log n)$ 0 [

===== § - Vanya and Brackets (552E) ===== * Solved by Pantw & Withinlover ====
00 ====0000000500100000000000000009000000000 +0 *
gooooooooooooooooooo ooooononog 10 =—==00 ====00000d

000000000000 0000000 00000 pydevalODOOOO 2333[] Code as

follows: <hidden><code> S = input() N = len(S) Ans = eval(S) for i in range(0, N, 2):
for j in range(i, N, 2): if (i==0or (i >0 and S[i- 1] =="'*"))and (j==N-1or(j<N -
1 and S[j + 1] == '*')): SS = S[:i] + str(eval(S[i:j+1])) + S[j+1:] if int(eval(SS)) > Ans:

Ans = int(eval(SS)) print(Ans) </code></hidden> ===== T - Kyoya and Permutation
(553B) ===== * Solved by QWQ====0 [ ========[ ] ==== ===== U - Love
Triangles (553C) ===== * Solved by QWQ====0 [ ========[J [J] ==== ===== V-
Nudist Beach (553D) ===== * Solved by QWQ ====[0 [0 ========[J [] ==== =====
W - Case of Fugitive (555B) ===== * Solved by QWQ ====[0 [0 ========[J [0 ====
===== X - Case of Chocolate (555C) ===== * Solved by Pantw====0 [ ====0 0

$nitimesns OO0 0000000 DO $q¢ 00000000 DO0O0OODOOOODOODOOOODO
gobogoboobodoooboooobboooboooboobooobboobobooobbooon
goboogpoobooooooooobooobbooobbooobboooobbboono

00000 X====00 ====XlopoooooDoDOODODODOOOOOOOOOOOOOOO
goboogooboobooobooobobooobboooobbooobboobobooooono
gobooobbodobobooobbooobboobbbooobboobobboobbooo

000 general case[C 0O 000000000 0ODOO00OODOOOOODOOODOOOOOOO
O0*$L$: 00O 0OD0 $x$ 00 *$R$: DO OO $x$ U0 *$LbS: left-bound ]I 0 00O
000 $x$ 00 *$UbS: upper-bound]0 0000000 $ys 00 00D D0ODOOO0OOO0O
OO0 Split0 000000000000 00D0O0O0OODODO0DOODOODOOO0DOOOOn
000 $[1,nj$s 00000000000 O0DOOO0O0OO0O0OO0DOODOO0OO0DOODOOOO0O0DOO0OO0
O0000000000000000D00D000D0D0D0O0D0ODOD std:rset000OQn
0000000000000 00 000000000 <hidden><code> tuple<interval,
Interval, int> Split (int pos, Direction dir) const { if(dir == UP) return
make_tuple(interval(L, pos - 1, Lb, Ub), Interval(pos + 1, R, pos + 1, Ub), (N + 1 -
pos) - Ub + 1); else return make_tuple(interval(L, pos - 1, Lb, N + 1 - pos + 1),
Interval(pos + 1, R, Lb, Ub), pos - Lb + 1); } bool operator < (const Interval &b) const
{ return this-L == b.L ? this-Lb < b.Lb : this-L < b.L; } int main() {
S.insert(Interval(1, n, 1, 1)); for { int x, y; char c; scanf(“%d%d %c”, &x, &y, &c);
Interval itv(x, x, INF, INF); auto pos = S.insert(itv); auto it = pos.first; if(it ==
S.begin()) puts(“0”); else { -it; if(it-R < x) puts(“0”); else { auto tup = it-Split(x, c
== 'U' ? Interval::UP : Interval::LEFT); S.erase(itv); S.erase(it); if(get<0>(tup).valid())
S.insert(get<0>(tup)); if(get<1>(tup).valid()) S.insert(get<1>(tup)); printf(“%d\n”,
get<2>(tup)); } } } } </code></hidden> =====Y - Case of a Top Secret (555D)
=====*Solved by Pantw====0 [0 ====0 0000000 $n$ OO O 000 $x_1, \dots,
xn$(00 $m$ 000 $(ai, | i)$00000 0000000 $ais 00000000 $Li$
doodooooooooooooboo oo oooooooooboooood

0000000000000 0000000o0oooooooooooXoooooooooo
0000000000000 00000000oDooooooop$1le n, mie 2\times
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1075% $-10"9\le x_i\le 1079% ====0 0 ====0000000000000O0O0OOODOOO
O0do0o0oooooooooobooooooooboooooooooo ooooboboonooao
00000 000000000o0oooooo $5\itimes 10708 0000000 0O00O0O0O0OO
DDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000000 OoOoOoOooOooag sisoo
$I1-2L<l 1$ 000000000 $l$00 $L$ 000 $r$ 00 $I$0 00 $\Ifloor
\cfrac{I}{L}\rfloor$ OO0 00O O0O00O0ODOO0O0ODOOOODOOOOODOOOODODOOOOO
gooooboboboboocooooobobobobo ocooooooboboboo oo o000 on
$L\le I<L+12¢[1 0000000000 $I-L$j00 $LVlel-L<L + 1 10000000000
0000000000000 00Do0O00O0 $l-2l<l 1s 0000000000000 0O0O0ODO
000 $ilkLs DO ODODODOODOOODODODODOODODODODODODODOOO0OOO0O0O0O0O0OOOO
$0(ml\log n\log \max\limits_{i=1}"{n} |x_i|)$ OO0 000000000000 OOOOO
OD00D0O0oOoo0o0=====Z2-Case of Computer Network (555E) ===== * Solved by
QwQ**====0 [0 ======== [0 ==== ====== Comments ======
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