
Lecture 1

Part E

Asymptotic Upper Bounds
of Implemented Algorithms
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Determining the Asymptotic Upper Bound (1)
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Determining the Asymptotic Upper Bound (2)
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Determining the Asymptotic Upper Bound (3)
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Determining the Asymptotic Upper Bound (4)
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Determining the Asymptotic Upper Bound (5)
How many # 'S in [Asb] = b-a -11 outer- loop
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Lecture 2

Part A

Asymptotic Upper Bounds 
of Array Operations



Inserting into an Array

Example: 
     insertAt({alan, mark, tom}, 3, jim, 1)

0 1 2a
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Lecture 2

Part B

Asymptotic Upper Bounds
Selection Sort vs. Insertion Sort



Sorting Orders of Arrays

non-descending

i (index)

a[i] (value)
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Selection Sort

0 1 2 3

0 1 2 3

Keep selecting minimum from the unsorted portion 
and appending it to the end of sorted portion.
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Insertion Sort

0 1 2 3

0 1 2 3

Keep getting 1st element from the unsorted portion 
and inserting it to the sorted portion.
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Selection Sort in Java

0 1 2 3a

i inner loop: j from ? to ? midIndex at L6 after L6 - L8, a becomes?

Outer Loop:
At the end of each iteration 
of the for-loop, 
a is sorted from a[0] to a[i].

Inner Loop: select the next min from a[i] to a[n - 1] 
and put it to the end of the sorted region.
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Insertion Sort in Java

i current after L3 j at L8 after L8, a becomes?

0 1 2 3a

Outer Loop:
At the end of each iteration 
of the for-loop, 
a is sorted from a[0] to a[i].

Inner Loop: find out where to insert current into 
a[0] to a[i] s.t. that part of a becomes sorted.
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In-Place sorting
↳ Sort by modifying directly

the input array
( without intermediate storage)


