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Algorithms

• An algorithm is set of instructions for 
solving a problem or subproblem in a finite 
amount of time using a finite amount 
of data

• The instructions are unambiguous



9-3

Following an Algorithm

• Preparing a Hollandaise sauce

Figure 6.4
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Following an Algorithm (cont.)

• Preparing a Hollandaise sauce

Page 150
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Algorithmic Paradigms

• Iterative

(repetitive structure based on loops)

• Recursive

(repetitive structure based on recursion)
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Searching

Goal: given a collection of items, determine 
whether a particular item is in the collection.

Approach: For starters, lets assume that all of 
the items are stored in an array.
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Sequential Search (Iterative)

Items in Unsorted Array:

boolean Search(Item)
int i = 0;
boolean success = FALSE;
while ((i < Length(A)) AND (NOT success)) do

if (A[i] = Item) then set success = TRUE
add 1 to i

return success

In worst case, search time is proportional to Length(A)
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A Better Way to Search

Items in Sorted Array:

There is a much better way!

How do you search in a phone book?

Describe your method precisely as if you      
were teaching it to someone else
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Binary Search

• A divide-and-conquer (recursive) strategy
– If no items for consideration, search is a failure
– Otherwise, compare the “middle” entry to the target 

item
– If you found a match, great!
– Otherwise,

if  (“middle” > target) search first half of group
if  (“middle” < target) search second half of group
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Binary Search

Page 296
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Binary Search

llama

llama

Figure 9.14  Trace of the binary search
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Efficiency

Table 9.1 Average Number of Comparisons
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Big-O Analysis

• A function of the size of the input to the 
operation (for instance, the number of 
elements in the list to be summed)

• We can express an approximation of this 
function using a mathematical notation 
called order of magnitude, or Big-O 
notation
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Big-O Analysis

• Common Orders of Magnitude
– O(1) is called constant time

– O(log2N) is called logarithmic time

– O(N) is called linear is called linear time

– O(N log2N)
– O(N2) is called quadratic time
– O(2N) is called exponential time
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Big-O Analysis

Table 17.2
Comparison of 
rates of growth
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