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A. 6

• Small/Large:

• N

• S
• C

• L

• .

• : O(N)



B. 

• Small:

• check [x, y) 1 .

•

• [1, N] 1 .

• : O(M * N)



B. 

• Large:

• x .

• r

• x y

• r y

• .



B. 

•

• [1,6] ~ [3,9] r 6->8->9 ,

• [11,12] x r .

[1,6]

[2,5]

[3,8]

[3,9]

[11,12]

[12,16]



B. 

• [11,12] ~ [12,16]

• [1,9], [11,16]

• .

[1,6]

[2,5]

[3,8]

[3,9]

[11,12]

[12,16]



B. 

• : O(M * logM)
• x : O(M * logM)
• r : O(M)

• Disjoint-set .



C. Quilting

• Small:

•

• .

•

• : O(W * 3H)
• W
• : 3



C. Quilting

• Large:

• D[i][j]: (i,j) i

•

• D[i][j] D[i-1][j-1], D[i-1][j], D[i-1][j+1]

• .

D[i-1][j-1] D[i-1][j] D[i-1][j+1]

D[i][j]
?



C. Quilting

• D[i][j] = mindw = -1 to 1(D[i-1][j+dw]) + (A[i][j] – B[i][j])2

• : minj = 1 to W (D[N][j])
• ,
•

• : O(W * H)



D. 

• 7 4 , 28 4x4 .
• .
• .

• if .

1 0 0 0
1 0 0 0
1 1 0 0
0 0 0 0

1 1 0 0
0 1 0 0
0 1 0 0
0 0 0 0

1 1 0 0
1 1 0 0
0 0 0 0
0 0 0 0

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0



D. 

• 0, 1 2 .
• 1
• 0
• 1

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 1 1 1 0 0 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1



D. 

• Small : .

1. .
1. .

2. .

2. .
1. 1 .

2. 1 .

3. .

3. .
1. .

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0



D. 

• Large : .

1. 1 .
1. .

2. BFS .
1. 1

1. 1 .

2. , .

3. .

2. 1 , ,
1. BFS .

2. .

3. .

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 1 1 1 0 0 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0



D. 

• [Tip]

•
.

• .

• 4 .

•
• .

1 1 1 1 1 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 0 0 0 1
1 1 1 1 0 0 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0



E. 

• Small:

• (1,1) ~ (M,N)

• (i,j) W

• .

• .



E. 

• Small:

• : O(N * M * W2 * logW)
• (1, 1) ~ (M, N): O(N * M)
• W X W : O(W2)
• : O(W2 * logW)
• : O(N * M) * (O(W2) + O(W2 * logW))



E. 

• Large:

• X .

• (i,j) W X W

•
• : k
• Segment Tree, Fenwick Tree

• Binary Search (W2+1)/2 X .



E. 

• Large:

• (i,j) -> (i,j+1)

• Sliding Window W , W .

W
W

W
W



E. 

• : O(N * M * W * logK)
• (1, 1) ~ (M, N): O(N * M)
• : 2 * W
• 2 * W / , : O(W * logK)
• BinarySearch : logK
• BinarySearch : O(logK)
• : O(N * M) * (O(W * logK) + O((logK)2))



E. 

• Large:

• Heap .

• 2W /

• MaxHeap MinHeap .

• MaxHeap

• MinHeap

• MinHeap MaxHeap 1

• MinHeap .



E. 

• : O(N * M * W * logW)
• (1, 1) ~ (M, N): O(N * M)
• : 2 * W
• 2 * W / : O(W * logW)



F. Over Fitting

• Small:

• A .

• A ,

• B .



F. Over Fitting

• Small:

•

• N-2

• Positive ( / ) ,

• Positive .

• A, B Positive 
.



F. Over Fitting

• Small:

• A, B

• Positive .

• : O(N3)
• : O(N2)
• : O(N)



F. Over Fitting

• A, B .

• Positive-Positive: Positive .

• Positive-Negative: .

• Negative-Negative: negative .

• Positive-Positive, Negative-Negative

• Positive-Negative

• Positive-Negative .



F. Over Fitting

• Negative

• Negative .

• Positive

• Negative-Positive

• .

• => Negative .



F. Over Fitting

• Positive

• .

• .



F. Over Fitting

• / ,

• / Positive

• Positive .

• Two Pointer O(N) Positive 
.

• : O(N2 * logN)
• N
• : O(N * logN)
• / : O(N)


