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A: Grouping
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int main() {
int afl] = {0, 1, 3, 1, 2, 1, 2, 1, 1, 2, 1, 2, 1};
// BIDHRFIZ 0 MHIBEZDT, alo] & 0 IZLTW3.
int x, y; cin >> x >> y;

cout << (a[x] == aly] 7 "Yes" : "No") << endl;

B: Picture Frame
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C++ D a— Kl

char a[100][101], b[102]1[102];

int main() {
int H, W; cin >> H >> W;
for (int i = 0; i < H; i++)

scanf ("%s", alil);




for (int i = 0; i < H + 2; i++)
for (int j = 0; j < W + 2; j++)
b[i]l[j] = *#7;

for (int i = 0; i < H; i++)
for (int j = 0; j < W; j++)
bli + 11[j + 1] = alilljl;

for (int i = 0; i < H + 2; i++) {
for (int j = 0; j < W + 2; j++)
cout << b[il[jI;

cout << endl;

C : Chocolate Bar

FEDFFEFRED 4 7 — A %FZEZANE+HTT.

A A B
B 5 | o Al B|C A
C C

ED 275 —AZDOWTEZERDDZHENSHNE, H W 2 ANBATCRAL AEZAVWSEZETHD 2
T=ZIZDOWVWTHZERERDONET. ThoH 28D DEXDR/IMENR2RDEZ L7 7.

T, EDO2 75 —RAZDOWTEZR 2 KDL HEEEZEZEL LS. £T, EAFM A OMftlEh (1<h< H-1)
EEBERLUET. 10° A—X— 0 EEEA 51X, TLE OLEIZH D F¥A. ZhT, EAF A OmEE Sy
T Sa=hW ETEDET. DL, MEFORAKEZELK B, C ~AGEIT 2 izl WTd.

TEDOESHWEDEIT 2 55iEE, M2 DICnET27r—A8, #2 DICNETHr—ANH £, Z
NoORFELHLERTIEIZLEL LS. ZITE, M2 2083275 —A%2HAL T, LRELHEKC, B
JilE B OlE% 2FRLIZWE ZATTH, KT 1010 A —X—0FEEKE %20, TLE LTLEVWXT.
L, Smaz — Smin ZTEBREINSLT27DI121E, FTEDOEAFKETEE/ETHEFIILETI2ONEL
WIZEAREET., TELREUHFCREILELS>LT5L, BAF B OBIE w id w=|W/2] 70 x7.
5L, BEFF B Ot Sg & Sp = (H — h)w, B/ C Qi Sc 1& Sc = (H —h)(W —w) &b
9. Sa, Sg, Sc WIRTPRES7ZDT, ZORENIBITD Snae — Smin DREDET. LETRTOSH
ENZBI B Spmaw — Smin ODE/MED, ED 2 7 —=AIZDVWTDEZATY.




D : 3N Numbers
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E : RGB Sequence
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F : Lotus Leaves
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A: Grouping

C++ Code Example

int main() {
int af] = {0, 1, 3, 1, 2, 1, 2, 1, 1, 2, 1, 2, 1};
int x, y; cin >> x >> y;

cout << (al[x] == aly]l] 7 "Yes" : "No") << endl;

B: Picture Frame

C++ Code Example

char a[100]1[101]1, b[102]1[102];

int main() {
int H, W; cin >> H >> W;
for (int i = 0; i < H; i++)

scanf ("%s", alil);

for (int i = 0; i < H + 2; i++)
for (int j = 0; j < W + 2; j++)
b[il[j1 = *#;

for (int i = 0; i < H; i++)
for (int j = 0; j < W; j++)
bli + 11[j + 11 = alil([j];




for (int i = 0; i < H + 2; i++) {
for (int j = 0; j < W + 2; j++)
cout << b[il[j]1;

cout << endl;

C : Chocolate Bar

There are four cases:

us]
-
us]
9
>

In the first two cases, we fix the height h of the rectangle A (and try all possible values of h).

The difference between B and C' should be as small as possible. In the first case, the heights of B
and C should be floor((H — h)/2) and ceil((H — h)/2), and in the second case, the widths of B and C
should be floor(W/2) and ceil(W/2).

The last two cases are similar to the first two cases.

D : 3N Numbers

Let’s color the removed elements black, the first N elements of a’ red, and the last N elements of
a’ blue. For example, one optimal solution for the sequence (8,2,2,7,4,6,5,3,8) can be represented as
(8,2,2,7,4,6,5,3,8).

There exists an integer k(N < k < 2N) such that:

e The first k elements of a are either red or black.

e The last 3N — k elements of a are either blue or black.

Fix such an integer k. Obviously, we should choose the largest N integers from the first k& elements
as red elements, and the smallest N integers from the last 3N — k elements as blue elements. For each
k(N <k < 2N), we compute the sum of the largest N integers among as,...,ax. This is a well-known
task, and it can be done in O(NlogN) using priority queue. Similarly, we can compute the sum of blue

elements for each k, and the answer is the maximum of red minus blue.




E : RGB Sequence

We color the squares from left to right. Define dp[r][g][b] as the number of ways to color the first

k = max{r, g,b} squares, such that:

e The last square we painted red is the r-th square (1-based). r = 0 if no square was painted red.
e The last square we painted green is the g-th square.

e The last square we painted blue is the b-th square.

e There’s no contradiction in the first k squares: if r; < k, the number of different colors in the

range [l;,7;] must be exactly x;.

The transitions will be like ”dp[k+1] [g] [b] += dpl[r][gl[bl, dplr][k+1][b]l += dplr] (gl [b],
dplr][g] [k+1] += dplrllgl[b]”.  However, when dp[r][g][b] is contradictory, we should do
" dp[r][g][b] = 0;” instead.

This solution works in O(N?3 + N2M).

F : Lotus Leaves

Convert the grid into a bipartite graph. We should see the cell (¢, 7) as an edge that connects the i-th
red vertex and the j-th blue vertex. Then, a path of the frog is a path in this bipartite graph.
We want to cut S and T by removing leaves (i.e., edges in the bipartite graph). The answer is the

minimum s-t cut of the following graph:

The vertices are s, t, red vertices 1, 2, ..., H, and blue vertices 1, 2, ..., W.

If S = (zs,ys), add an edge between s and the x4-th red vertex, and an edge between s and the

ys-th blue vertex, each with infinite capacity.

If T'= (x4,y:), add an edge between ¢ and the x;-th red vertex, and an edge between ¢ and the

y-th blue vertex, each with infinite capacity.

For each leaf (z,y), add an edge between the 2-th red vertex and the y-th blue vertex with capacity
1.



