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These slides show an example of searching an array
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Array Applications

• Searching

• Want to determine if and where something is in an array

• Sequential Search

• Binary Search
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Array Applications

• Sequential Search

• Check each array value for the item you are looking for

• Takes a maximum of N checks

• If N = 1M, up to 1M checks
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Array Applications

• Binary Search

• Requires the data to be sorted

• Reduces the number of checks to log2N+1

• If N = 1M, → 21 checks

mid lastfirst
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Array Applications

• Binary Search

• Find the mid point between first and last(indexes)

• Compare the target with the value at mid

• If value is greater than mid→ set first to mid + 1

• If value is less than mid→ set last to mid -1

• If value = target → return the index

• If first > last→ value not in the list

mid lastfirst
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Array Applications

• Binary Search – looking for 5

1 2 3 4 5 7 8 9 10 11 12 13

mid lastfirst

1 2 3 4 5 7 8 9 10 11 12 13

mid lastfirst

1 2 3 4 5 7 8 9 10 11 12 13

first
mid

last

target < mid

Set last to mid-1
Reset mid

target > mid

Set first to mid+1
Reset mid

target > mid

Set first to mid+1
Reset mid

1 2 3 4 5 7 8 9 10 11 12 13

first, mid, last

target = mid
Set first = last + 1
First > Last → endIf mid = target → found→ Return mid (index) 

else not found
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Array Applications

• Binary Search – looking for 6

1 2 3 4 5 7 8 9 10 11 12 13

mid lastfirst

1 2 3 4 5 7 8 9 10 11 12 13

mid lastfirst

1 2 3 4 5 7 8 9 10 11 12 13

first
mid

last

target < mid

Set last to mid-1
Reset mid

target > mid

Set first to mid+1
Reset mid

target > mid

Set first to mid+1
Reset mid

1 2 3 4 5 7 8 9 10 11 12 13

first, mid, last

target > mid
Set first to mid+1

first > last
STOP – not found
return null

1 2 3 4 5 7 8 9 10 11 12 13

last first
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Array Applications

• Binary Search – implementation

Binary Search

first 
<= 
last

first = 0
last = end

target >
ary[mid]

mid =
(first + last)/2

target <
ary[mid]

first = mid + 1

last = mid - 1first = last + 1

*locn = mid

y

yy

n

n

n

target = 
ary[mid]

ny

return 0return 1
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Array Applications

• Binary Search – implementation
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Array Applications

• Binary Search – usage
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Array Applications

• Binary Search

• Efficiency -

• Ceil(Log2(N))
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