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Binary Search

 A binary search can be used to search a sorted 
array to determine if it contains a specified value
 The array indexes will be 0  through final_index
 Because the array is sorted, we know

a[0] <= a[1] <= a[2] <= … <= a[final_index]
 If the item is in the list, we want to know where 

it is in the list
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Binary Search:
Problem Definition

 The function will use two call-by-reference 
parameters to return the outcome of the search
 One, called found, will be type bool.  If the 

value is found, found will be set to true.  If the 
value is found, the parameter, location, will be 
set to the index of the value

 A call-by-value parameter is used to pass the 
value to find
 This parameter is named key
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Binary Search
Problem Definition (cont.)

 Pre and Postconditions for the function:

//precondition:  a[0] through a[final_index] are
//                        sorted in increasing order

//postcondition: if key is not in a[0] -
a[final_index]

//                        found = = false; otherwise
//                        found = = true
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Binary Search
Algorithm Design

 Our algorithm is basically:
 Look at the item in the middle

 If it is the number we are looking for, we are done
 If it is greater than the number we are looking for, 

look in the first half of the list, why?
 If it is less than the number we are looking for, look 

in the second half of the list, why?
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Binary Search
Algorithm Design  (cont.)

 Here is an attempt at our algorithm:
 found = false;

mid = approx. midpoint between 0 and final_index;
if (key == a[mid])

{
found = true;
location = mid;

}
else if (key < a[mid])  

search a[0] through a[mid -1]
else if (key > a[mid])

search a[mid +1] through a[final_index];

Display 14.5
Display 14.7
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Display 14.8

Binary Search:  the code
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Bubble sort…?

Sorting Animation:
http://www.iste.uni-stuttgart.de/ps/Ploedereder/sorter/sortanimation2.html

http://www.iste.uni-stuttgart.de/ps/Ploedereder/sorter/sortanimation2.html�
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 One array is sufficient to do our sorting
 Search for the smallest value in the array
 Place this value in a[0], and place the value 

that was in a[0] in the location where the 
smallest was found

 Starting at a[1], find the smallest remaining 
value swap it with the value currently in a[1]

 Starting at a[2], continue the process until the 
array is sorted

Display 7.11 Display 7.12 (1-3)

Selection Sort Algorithm
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Display 14.8
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