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Insertion Sort

INSERTION-SORT (A, n)

1 fori =2ton

2 key = Ali]

3 // Insert A[i] into the sorted subarray A[1:i — 1].
4 j=i—1

5 while j > 0and A[j] > key

6 A+ 1) = A[j]

7 j=j—1

8 Alj + 1] = key
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Insertion Sort

n
T(”) = (Z ti) -(c5+c6+c7) + n-(c1—|—c2+c3+c4+c5+c8)

i=2

+(co—c—c—c—cs—cg)
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T(n)<a-n* +b-n+c
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Insertion Sort
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cg(n)

f(m)

n
No

f(n) = O(g(n))
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Formal Definition

O(g(n)) ={f(n)|3c>0,n >0, ¥Yn>ny, 0<F(n)<cg(n)}

pronounced as big-oh of g of n
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fn)

cg(n)

n
No

f(n) = Q(g(n)
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Formal Definition

Q(g(n)) ={f(n)| 3¢ >0,ny >0, Vn>ne, 0<c-g(n)<f(n)}

pronounced as big-omega of g of n
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c28(n)

f(n)

c1g(n)

n
ho

f(n) = ©(g(n))
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Formal Definition

©(g(n)) ={f(n) | dc1,c2,m >0, Vn > ny,
c-g(n) < f(n) < c-g(n)}

pronounced as theta of g of n
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Insertion Sort

n
T(”) = (Z ti) -(c5+c6+c7) + n-(c1—|—c2+c3+c4+c5+c8)

i=2

+(co—c—c—c—cs—cg)
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n

T(n) = (- t)e() + e(n)+ (1)

i=2



T(n) =

o(n?

)9(1) + ©(n) + ©(1)



Worst-case time complexity:

T(n) = Q(n*)O(1) + ©(n) + O(1)



Worst-case time complexity:

T(n) = ©(n*)O(1) + ©(n) + ©(1)
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Insertion Sort

Worst-case time complexity:

T(n) = ©(n?)
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Insertion Sort

Best-case time complexity:

T(n) = ©(n)
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Formal Definition

o(g(n)) ={f(n) | Ve >0, Ing >0, Vn > ng, 0<f(n)<cg(n)}

pronounced as small-oh of g of n
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Formal Definition

o(g(m) = {F(n) | ¥ > 0, no > 0, ¥n > my, 0< £(n) < cg(n))
pronounced as small-oh of g of n

f(n)

im —= =0
n—o00 g(n)
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Formal Definition

w(g(n)) ={f(n) | Yc >0, 3ng >0, Yn > ny, 0<c-g(n) < f(n)}

pronounced as small-omega of g of n
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Formal Definition

w(g(n)) ={f(n)|VYc >0, 3ng >0, Vn>ny, 0<c-g(n) < f(n)}
pronounced as small-omega of g of n

f(n)

lim —= = o0
n—o00 g(n)



