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A: Snuke's favorite YAKINIKU
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#include<stdio .h>

int main ()

{
char s[100];
scanf("%s”, s);
if (s[0] = "Y&&s[1l] = "A&&s[2] = 'K&&s[3] = ’I’)printf(”Yes\n”);
else printf(”No\n”);
}



B: fLIP

KRRV EMTMERIZERZR L, £z, BT/ LT 2 M ERZ V2T 0EIEH 0 A,

ST, ATIINBET 2 RE2 D560 k. FIHETZ2REZ D550 [zl LEd, TDLE,
R ADMEBUE k(M — 1)+ (N — k)l 752 edbirh £7,

EoT, ki OMETRTHAL, k(M —1)+ (N —k)l=K &850 5 0E2FARNII VTS, REHGHE
Bl O(NM) T¥,

72, ZOMEE ON) BRI CEM Z e TEEd, BEKDH 2 NE, ZFATATIEIWY,



C : Palindromic Matrix
H & W SIOFR A= (a;;) CRLT, RO 2 D5 EEE T

o A DHRITELUVKIXEXTHS.
e X i(1<i<H),jA<j<W)IZTHULT, a;; =0, wi1—j = QH+1—i,; = QH4+1—i,W+1—j CDD.

BIZIWE, HBXIO W PERTHBIT50BEDEM%2R-TLE, A% L 2REEZE2[HE U NFETE
LTV —TR35E, ROLSITHD £7.

(

DL, FHOBEREFIV IR 1,2, 4 DIN—TA"REINEZLIZRVET. Y1 X1,2,4 DI —
TOMEEE, TNEN g1, g2, 94 LULET. HBECE W BHETHBEE, g1, go, ga FIXD LS IZFHET
TET.

b b
e e
b b

Q@ Q. 9
[T N

ISEESURS]

e g1 =1
o g2= 5]+ %)

o ga=5]x %]

H 7213 W »MEETH25EH, AKICLTEIETEET.
H 7 W FIOFF] A TRUT, BRIZ g1, g2, g4 BREF->TWVWHRELET. ZOLE, KD 2 DOLRMIXE
filicd.

o A DHEZEUWAREZ, ADEITBELUOEINVEXTHELIIZTES.
o ADHEHEE, YA X1 DIN—=T g fll, 141X 2DITN—=T gy fll, 14X 4 DT NV—T g4 fH~S
HU, EIN—TDE—DEDOEEDANSRDE LIIZTES.

A DBBEOZME T IEDML, WOESICLTHETE T, BMEE LT, &XF c=a,b, ..,z 04
LT, ¢ h% A IfIEE ENE AR, ZOMEKE count, & LET. BN, ROMME g HTVET.

e count. =1,3 mod 4 TH5 ¢ & (FETNIX) WHIZO L DED, count, DIEE 1 72175 7.
WIZ, MOMIE gy FATVET.

o count, =2 mod 4 TH5 ¢ & (FAETNIX) BHIZO L DEY, count, DIEE 2 721 ST
&I, IROWIEE g4 BIFITWET.

o count, =0 mod 4 TH3 ¢ & ({FAETHIUL) 4120 & DS, count, DIEE 4 FFHST.

Bz, T RTOXE c 12U T count, =0 122> TWEZR 51, BAlE Yes T, FH5THRWVWESIE, &
Z ¥ No C7.



D : Four Coloring
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E: Modern Painting
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F : Squeezing Slimes
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A: Snuke’s favorite YAKINIKU

Read the input and compare its first 4 characters with ”YAKI”.

Here is an example C/C++ implementation:

#include<stdio .h>

int main ()

{
char s[100];
scanf("%s”, s);
if (s[0] = "Y&&s[1] = "A&&s[2] = 'K&&s[3] = ’I’)printf(”Yes\n”);
else printf(”No\n”);
}



B: fLIP

The order of pressing buttons doesn’t matter, and it doesn’t make sense to press the same button

multiple times.

Suppose that we press exactly k row-buttons and [ column-buttons. Then, the number of black squares
will be k(M — 1) + (N — k)L

Thus, we can brute force all pairs (k,[), and check whether we can satisfy k(M — 1) + (N — k)l = K.
The complexity of this solution is O(NM).

Exercise: can you solve this problem in O(N)?



C : Palindromic Matrix

The condition is satisfied if and only if for each (4,7) (1 < i < H,1 < j < W), a;j; = a3w4i1—j =
OH41—ij = GH+1—i,W+1—; holds.

For example, when H = 3, W = 5, the matrix will look as follows:

Q@ Q9

b b
e e
b b
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Q@ Qe

Here, if two cells are labelled with the same label, the two cells must contain the same letter.
As we see above, the cells in the matrix will be divided into ”groups” of sizes 1,2, or 4. Let g1, g2, g4

be the number of groups of size 1,2,4. Now, we want to divide the letters in A into groups, such that

e There are exactly g; groups of size 1, go groups of size 2, and g4 groups of size 4.

e In each group, all the letters in the group are the same.

For each ¢ = a, b, ..., z, let count. be the number of occurrences of ¢ in A.

First, repeat the following operation g, times:

e Choose an arbitrary ¢ such that count. > 4 and decrease count. by 4. If such ¢ doesn’t exist, the

answer is No.
Then, repeat the following operation gs times:

e Choose an arbitrary ¢ such that count. > 2 and decrease count. by 2. If such ¢ doesn’t exist, the

answer is No.
First, repeat the following operation g; times:

e Choose an arbitrary ¢ such that count, > 1 and decrease count. by 1. If such ¢ doesn’t exist, the

answer is No.

If we can successfully complete these operations, the answer is Yes.



D : Four Coloring

Since this problem uses Manhattan Distance, let’s rotate the grid by 45 degrees. The point (,j)
(1<i<H,1<j<W)is mapped to the point (i + j,i — j).

Now, we must color two points with distinct colors if the Chebyshev Distance between them is d.
(Here, Chebyshev Distance is defined as max{|z1 — z2|, |y1 — y2|}-)

Here is an example when d = 3:
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Let’s divide the entire plane into d X d square parts (picture on the left). You can notice that if
Chebyshev Distance between two points P and @ is d, @) is in one of 8-neighbors of P’s part. Thus, we
can satisfy the condition if we color all points in the same part with the same color, and the color is

different from all of its 8-neighbors. For example, choose colors as in the picture in the middle.
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E: Modern Painting

If no person exists, the answer is 1. Otherwise, the movement of the first person is either vertical or
horizontal. We try both possibilities: by symmetry, we assume that the first person moves vertically.

In this case, the first person completely dominates its column. In general, there can be multiple people
who dominates a column. Assume that each column contains at least one person (otherwise, delete
unnecessarily columns). Then, the set of columns dominated by a single person forms an interval: let
[L, R] be the indices of those columns.

For a fixed [L, R], the number of possible states of the board is the product of the following three

values:

e Only consider vertical people in the leftmost L — 1 columns and horizontal people facing right.
The number of different states formed by these people, under the constraint that one of horizontal
people must move first.

e Only consider vertical people in the rightmost M — R columns and horizontal people facing left.
The number of different states formed by these people, under the constraint that one of horizontal
people must move first.

e The value 2%, where k is the number of columns between L-th and R-th that have two people.

Thus, the answer (assuming that the first person moves vertically) is the sum of the product of these
three values over all pairs (L, R) (1 < L < R < M). If we can pre-compute the first two values for each
L, R, it’s easy to get the answer in O(M).

How can we compute the first value for each L (and similarly, the second value)? Let X be the number
of people facing right, Y be the number of people facing down in the first L — 1 columns, and Z be the
number of people facing up in the first L — 1 columns.

If X =0, obviously, the answer is

e fY=27=0,1.
e Otherwise, 0.

If X > 0, at least one person dominates a row. Let’s compress the grid: there are X rows, there are Y
columns in the upper part, and Z columns in the lower part (the two parts are separated by dominated
rows).

Now the grid will look as follows (here red cells are painted by horizontal people, blue cells are painted

by vertical people):



Draw a path along the border of red and blue parts, and let’s "flip” the lower part:
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You can see that the answer corresponds to the number of paths from (0,0) to (X,Y + Z), under

the constraint that you must move vertically at least once along the flipped line. This is (X +§+Z ) —

(X+Y;Z—1) — (X+§J_r1Z71) )

In summary, we compute the following value for each L (here X,Y, Z are defined above):

e f X=Y=27=0,1.
e Otherwise, if X =0, 0.

e Otherwise, (*TyT771).

Compute similar values for each R, and compute the sum of product of the three values described
above in O(M). Do the same for the case where the first person moves horizontally. This solution works
in O(N + M) time.



F : Squeezing Slimes

Suppose that by some operations, we get a slime of size a from a slimes of size 1. Let x be the total
number of operations, and let [,r be the number of operations involving the leftmost slime and the
rightmost slime, respectively.

For example, consider the following example:
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Note that some mergeings are performed simultaneously. In particular, we got (3,5) from (1,2,3,2)
and (2,3,2) from (1,1,1,2,1,1). Here, (I,z,7) = (2,4, 3).

Let’s return to the original problem. For each a;, we can assign a triplet (I;,z;,7;), as defined above.
If we perform the operations for each a; independently, the total number of operations will be > a;.
However, we can reduce the number of operations by performing operations between a; and a;11 simul-
taneously min{r;, [;+1} times. Thus, the total number of operations will be vazl a; 72:;\:11 min{r;, liy1}.

Now, what we have to do is to choose a triplet for each a;. We want z; to be small, while we want
l;,7; to be big. It turns out that we only need to consider the following ways to decide the triplet (formal

proof at the end):

o If a; = Qk, (li,xi,ri) = (k,k,k)
o If 2F < a® < 281 (I, wi,m) = (kyk+ 1,k + Dor(k + 1,k + 1, k).

Since there are at most two candidates for each a;, we can compute the minimum of ;" a; —

Zivz_ll min{r;,l;+1} by a simple DP. The complexity of this solution is O(N).

Proof

First, we need to prove that the triplets we wrote above are valid. (k,k,k) for a = 2* is obvious,
so we want to construct an example of (k,k + 1,k + 1) when 2¥ < a < 281, Let’s use an induction:
assume that k£ > 1, and we constructed examples for smaller k. (Note that if (I1,21,7r1) is valid for ay

and (lg, x2,72) is valid for ag, (1,21 + 22 — min{ry, lo}, r2) is valid for a1 + as.)



o If 28 < a4 < 2F 4+ 28~1 we can combine (k — 1,k — 1,k — 1) for 28~ and (k — 1, k, k) for a — 2F—1.
o If a = 2% + 28=1 we can combine (k — 1,k — 1,k — 1) for 2*=1 and (k, k, k) for 2*.
o If 28 4 28=1 < g, we can combine (k — 1,k, k) for a — 2¥ and (k, k, k) for 2%,

We also need to prove that the triplets above are optimal.

We use the following two facts:

o If (I,z,r) is a valid triplet for a, a < 2*. This is because in an operation the number of slimes
can’t be less than half of the number of slimes before the operation.
o If (I, z,7) is a valid triplet for a, 2/+"~% < a. This is because in order to increase the value [ +7 —,

we need to perform an operation for all slimes, and each time the number of slimes is halved.

By these two facts, we can see that the triplets above are optimal in terms of both z and [ + r — z.

Then, it’s easy to check that these triplets also minimizes the value Zfil a; — Zfi}l min{r;, li11}.



