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INSERTION SORT





𝑇(𝑁) 𝑓(𝑁)
𝑇 𝑁 = Θ 𝑓 𝑁



𝑻 𝑵



𝑃 = 2 + 2 = 4



𝑃 = 𝑖 ≥ 0

𝑃 TRM



𝑃 = 𝑖 ≥ 0

𝑃 TRM





𝑨 = 〈𝒂𝟏, … , 𝒂𝒏〉
𝒗

𝟏 ≤ 𝒊 ≤ 𝒏
𝑨 𝒊 = 𝒗
NOT FOUND 𝑻(𝒏)



𝑨 = 〈𝒂𝟏, … , 𝒂𝒏〉
𝒂𝟏 ≤ 𝒂𝟐 ≤ ⋯ ≤ 𝒂𝒏
𝒗

𝟏 ≤ 𝒊 ≤ 𝒏
𝑨 𝒊 = 𝒗
NOT FOUND 𝑻(𝒏)



𝑨 = 〈𝒂𝟏, … , 𝒂𝒏〉
𝒂𝟏 ≤ 𝒂𝟐 ≤ ⋯ ≤ 𝒂𝒏
𝒗

𝟏 ≤ 𝒊 ≤ 𝒏
𝑨 𝒊 = 𝒗
NOT FOUND 𝑻(𝒏)

𝑻 𝒏





𝑻(𝑵)

BUBBLE SORT



𝑻(𝑵)

BUBBLE SORT

BUBBLE SORT



𝚯 𝑵

𝚯(𝑵𝟐)

INSERTION SORT



SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



SHELL SORT

𝟒

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



SHELL SORT

𝟒

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



𝟒

• INSERTION SORT

SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



𝟒

• INSERTION SORT

SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



𝟐

• INSERTION SORT

SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



𝟐

• INSERTION SORT

SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



𝟏

SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



𝟏

SHELL SORT

INSERTION SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1



SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1

𝚯 𝑵𝟐



SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1

1, 3, 7, 15, 31, 63,… , 2𝑘 − 1

1, 4, 13, 40, 121,… ,
3𝑘−1

2

1, 8, 23,… , 4𝑘 + 3 ⋅ 2𝑘−1 + 1

1,4, 10, 23, 57, 132, 301, 701



SHELL SORT

• INSERTION SORT

• Τ𝑛 2 , Τ
𝑛

4 , … , 1

1, 3, 7, 15, 31, 63,… , 2𝑘 − 1

1, 4, 13, 40, 121,… ,
3𝑘−1

2

1, 8, 23,… , 4𝑘 + 3 ⋅ 2𝑘−1 + 1

1,4, 10, 23, 57, 132, 301, 701

𝚯 𝒏 ൗ𝟑 𝟐

𝚯 𝒏 ൗ𝟑 𝟐

𝚯 𝒏 ൗ𝟒 𝟑

𝚯 ? ? ?
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SHELL SORT


