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What is algorithms?



1.2 Fundamentals of Algorithmic 
Problem Solving



1.2 Fundamentals of Algorithmic Problem Solving
1.Understanding the Problem
2. Ascertaining the Capabilities of the Computational Device
3. Choosing between Exact and Approximate Problem Solving
4. Algorithm Design Techniques
5.Designing an Algorithm and Data Structures
6.Methods of Specifying an Algorithms
7. Proving an Algorithm’s Correctness
8. Analyzing an Algorithm
9. Coding an Algorithm



2.1 The Analysis Framework
1. Measuring an Input’s Size 
2.Units for Measuring Running time
3. Orders of Growth
4. Worst-Case, Best-Case, and Average-Case 
Efficiencies















Useful Property Involving the 
Asymptotic Notations





Mathematical Analysis of Non 
recursive Algorithms







Brute Force and Exhaustive Search

Brute force is a straightforward approach to solving a problem,
usually directly based on the problem statement and
definitions of the concepts involved.



Selection Sort

We start selection sort by scanning the entire given list to find its smallest element
and exchange it with the first element, putting the smallest element in its final
position in the sorted list. Then we scan the list, starting with the second element,
putting the second smallest element in its final position. Generally, on the ith pass
through the list, which we number from 0 to n-2, the algorithm searches for the last
n-I elements and swaps it with Ai:









Bubble Sort 
Another brute-force application to the sorting problem is to compare adjacent
elements of the list and exchange them if they are out of order. By doing it repeatedly,
we end up “bubbling up” the largest element to the last position on the list. The next
pass bubbles up the second largest element, and so on, until after n − 1 passes the list
is sorted. Pass i (0 ≤ i ≤ n − 2) of bubble sort can be represented by the following
diagram:







The number of key comparisons for the bubble-sort version given
above is the same for all arrays of size n; it is obtained by a sum
that is almost identical to the sum for selection sort



Sequential Search 
This is also called as Linear search. Here we start
from the initial element of the array and
compare it with the search key. We repeat the
same with all the elements of the array till we
encounter the search key or till we reach end of
the array.





The time efficiency in worst case is O(n), where n is the number 

of elements of the array. In best case it is O(1), it means the very 

first element is the search key. 






















