
Lecture 3

Part D

Queue ADT -
First In First Out (FIFO)
Implementations in Java
(continued)



Implementing the Queue ADT using a Circular Array

Phase 2: dequeue 2 times

Phase 3: enqueue 2 elements

Assume: A circular array of length 4.
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Lecture 3

Part E

Implementing Stack and Queue -
Dynamic Arrays: 
Const. Increments vs. Doubling 



Amortized Analysis: Dynamic Array with Const. Increments

W.L.O.G, assume: n pushes 
and the last push triggers the last resizing routine.
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Average RT:
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Deriving the Sum of a Geometric Sequence

Initial Term: I
Common Factor: r
Number of Terms: k
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Amortized Analysis: Dynamic Array with Doubling

W.L.O.G, assume: n pushes 
and the last push triggers the last resizing routine.

Amortized/
Average RT:

initial array: 

1st resizing: 

2nd resizing: 

Last resizing: 
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Part B

Examples on Recursion
Binary Search



Binary Search: Ideas

Precondition: Array sorted in non-descending order
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Binary Search in Java
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search(a,18)

binarySearchH(a,0,8,18)
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Running Time: Ideas

to from

from
, to

from from
 + 1

to

Base Case: 
Empty Array

Base Case: 
Array of Size 1

Recursive Case: 
Array of size > 1

T(0) = 1

T(1) = 1

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

Recurrence Relation
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Running Time: Unfolding Recurrence Relation

T(0) = 1
T(1) = 1
T(n) = T(n - 1) + 1
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Binary Search: Running Time
Running Time as a 
Recurrence Relation
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Running Time: Unfolding Recurrence Relation

T(0) = 1
T(1) = 1
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