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UNIT I ALGORITHMIC PROBLEM SOLVING      9 

Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation 

(pseudo code, flow chart, programming language), algorithmic problem solving, simple strategies for 

developing algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list 

of sorted cards, guess an integer number in a range, Towers of Hanoi. 

 

  Algorithm 

Definition: An algorithm is procedure consisting of a finite set of unambiguous rules (instructions) which 

specify a finite sequence of operations that provides the solution to a problem. In other word, an algorithm is a 

step-by-step procedure to solve a given problem 

Definition: An algorithm is a finite number of clearly described, unambiguous “double” steps that can be 

systematically followed to produce a desired result for given input in a finite amount of time. 

Building blocks of algorithm 

It has been proven that any algorithm can be constructed from just three basic building blocks. These three 

building blocks are Sequence, Selection, and Iteration. 

  

 

 

 

 

A sequence is one of the basic logic structures in computer programming. In a sequence structure, an 

action, or event, leads to the next ordered action in a predetermined order. The sequence can contain any 

number of actions, but no actions can be skipped in the sequence. Once running, the program must perform 

each action in order without skipping any. 

A selection (also called a decision) is also one of the basic logic structures in computer programming. In 

a selection structure, a question is asked, and depending on the answer, the program takes one of two courses of 

action, after which the program moves on to the next event 

An iteration is a single pass through a group/set of instructions. Most programs often contain loops of 

instructions that are executed over and over again. The computer repeatedly executes the loop, iterating through 

the loop 

Building Block Common name 

Sequence Action 

Selection Decision 

Iteration Repetition or Loop 
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Write an algorithm to add two numbers entered by user. 

Step 1: Start 

Step 2: Declare variables num1, num2 and sum.  

Step 3: Read values num1 and num2.  

Step 4: Add num1 and num2 and assign the result to sum. 

        sum←num1+num2  

Step 5: Display sum  

Step 6: Stop 

Write an algorithm to find the largest among three different numbers entered by user. 

Step 1: Start 

Step 2: Declare variables a,b and c. 

Step 3: Read variables a,b and c. 

Step 4: If a>b 

           If a>c 

              Display a is the largest number. 

           Else 

              Display c is the largest number. 

        Else 

           If b>c 

              Display b is the largest number. 

           Else 

              Display c is the greatest number.   

Step 5: Stop 

Write an algorithm to find all roots of a quadratic equation ax2+bx+c=0. 

Step 1: Start 

Step 2: Declare variables a, b, c, D, x1, x2, rp and ip; 
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Step 3: Calculate discriminant 

         D←b2-4ac 

Step 4: If D≥0 

              r1←(-b+√D)/2a 

              r2←(-b-√D)/2a  

              Display r1 and r2 as roots. 

        Else      

              Calculate real part and imaginary part 

              rp←b/2a 

              ip←√(-D)/2a 

              Display rp+j(ip) and rp-j(ip) as roots 

Step 5: Stop              

Write an algorithm to find the factorial of a number entered by user. 

Step 1: Start 

Step 2: Declare variables n,factorial and i. 

Step 3: Initialize variables 

          factorial←1 

          i←1 

Step 4: Read value of n 

Step 5: Repeat the steps till i=n 

     5.1: factorial←factorial*i 

     5.2: i←i+1 

Step 6: Display factorial 

Step 7: Stop 

Write an algorithm to check whether a number entered by user is prime or not. 

Step 1: Start 

Step 2: Declare variables n,i,flag. 

Step 3: Initialize variables 

        flag←1 

        i←2   

Step 4: Read n from user. 

Step 5: Repeat the steps till i<(n/2) 

     5.1 If remainder of n÷i equals 0 

            flag←0 

            Go to step 6 

     5.2 i←i+1 

Step 6: If flag=0 

           Display n is not prime 

        else 

           Display n is prime 

Step 7: Stop  

Write an algorithm to find the Fibonacci series till term≤1000. 

Step 1: Start  
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Step 2: Declare variables first_term,second_term and temp.  

Step 3: Initialize variables first_term←0 second_term←1  

Step 4: Display first_term and second_term  

Step 5: Repeat the steps until second_term≤1000  

     5.1: temp←second_term  

     5.2: second_term←second_term+first term  

     5.3: first_term←temp  

     5.4: Display second_term  

Step 6: Stop 

Pseudo code:  

Pseudo code is a detailed yet readable description of what a computer program or algorithm must do, expressed 

in a formally-styled natural language rather than in a programming language. Pseudo code is sometimes used as 

a detailed step in the process of developing a program 

Compute the area of a rectangle: 

 GET THE length, l, and width, w 

 COMPUTE area = l*w 

 DISPLAY area 

Compute the perimeter of a rectangle: 

READ length, l 

READ width, w 

COMPUTE Perimeter = 2*l + 2*w 

DISPLAY Perimeter of a rectangle 

 

Iteration: 

Iteration is the act of repeating a process, either to generate an unbounded sequence of outcomes, or with the 

aim of approaching a desired goal, target or result. Each repetition of the process is also called an "iteration", 

and the results of one iteration are used as the starting point for the next iteration. 

a = 0 

for i from 1 to 3        // loop three times 

{ 

  a = a + i              // add the current value of i to a 

} 

print a                  // the number 6 is printed (0 + 1; 1 + 2; 3 + 3) 

Recursion 

 

The process in which a function calls itself directly or indirectly is called recursion and the corresponding 

function is called as recursive function. Using recursive algorithm, certain problems can be solved quite easily. 

Examples of such problems are Towers of Hanoi (TOH), In order/Preorder/Post order Tree Traversals, DFS of 

Graph, etc. 

int fact(int n) 

{ 

http://quiz.geeksforgeeks.org/c-program-for-tower-of-hanoi/
http://www.geeksforgeeks.org/tree-traversals-inorder-preorder-and-postorder/
http://www.geeksforgeeks.org/depth-first-traversal-for-a-graph/
http://www.geeksforgeeks.org/depth-first-traversal-for-a-graph/
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    if (n < = 1) // base case 

        return 1; 

    else     

        return n*fact(n-1);     

} 

In the above example, base case for n < = 1 is defined and larger value of number can be solved by converting 

to smaller one till base case is reached. 

Disadvantages of Recursion over iteration 

 

Note that both recursive and iterative programs have same problem solving powers, i.e., every recursive 

program can be written iteratively and vice versa is also true. Recursive program has greater space requirements 

than iterative program as all functions will remain in stack until base case is reached. It also has greater time 

requirements because of function calls and return overhead. 

Advantages of Recursion over iteration 

Recursion provides a clean and simple way to write code. Some problems are inherently recursive like tree 

traversals, Tower of Hanoi, etc. For such problems it is preferred to write recursive code. We can write such 

codes also iteratively with the help of stack data structure. For example refer Inorder Tree Traversal without 

Recursion, Iterative Tower of Hanoi. 

 

Flow Charts 

A Flowchart is a diagram that graphically represents the structure of the system, the flow of steps in a 

process, algorithm, or the sequence of steps and decisions for execution a process or solution a problem.  

Flow charts are easy-to-understand diagrams that show how the steps of a process fit together. American 

engineer Frank Gilbert is widely believed to be the first person to document a process flow, having introduced 

the concept of a “Process Chart” to the American Society of Mechanical Engineers in 1921.  

Flow charts tend to consist of four main symbols, linked with arrows that show the direction of flow: 

1. Elongated circles, which signify the start or end of a process. 

2. Rectangles, which show instructions or actions. 

3. Diamonds, which highlight where you must make a decision. 

 4. Parallelograms, which show input and output. This can include materials, services or people. 

 

http://www.geeksforgeeks.org/inorder-tree-traversal-without-recursion/
http://www.geeksforgeeks.org/inorder-tree-traversal-without-recursion/
http://www.geeksforgeeks.org/iterative-tower-of-hanoi/
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Flow Chart Examples: 

Sequence to find the sum of two number                                    Area of triangle 

                                      

Flowchart to find the number is odd or Even    

  

Flow Chart to find Positive or Negative 
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Factorial of the given Number 

 

Start 
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Find the biggest of two numbers 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flow chart to find the sum of n numbers 
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Flow chart for finding Prime number 
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Flowchart for finding  sum of digits of a given number 

 

Illustrative problems: find minimum in a list, insert a card in a list of sorted cards, guess an integer number in a 

range, Towers of Hanoi. 

 

Find minimum in a list: 
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To find the minimum from the list the same flowchart but change the sign 
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Insertion Sort 

 

Sorting is ordering a list of objects. We can distinguish two types of sorting. If the number of objects is small 

enough to fits into the main memory, sorting is calledinternal sorting. If the number of objects is so large that 

some of them reside on external storage during the sort, it is called external sorting. In this chapter we consider 

the following internal sorting algorithms 

 Bucket sort 

 Bubble sort 

 Insertion sort 

 Selection sort 

 Heapsort 

 Mergesort 

 

Guess a Number in python 

import random 
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x = random.randrange(1, 201) 

print(x) 

guess = int(input("Please enter your guess: ")) 

if guess == x: 

    print("Hit!") 

elif guess < x: 

    print("Your guess is too low") 

else: 

    print ("Your guess is too high") 

OUTPUT 

>>> runfile('C:/Users/admin/.anaconda/navigator/gu.py', wdir='C:/Users/admin/.anaconda/navigator') 

158 

Please enter your guess: 200 

Your guess is too high 

>>> runfile('C:/Users/admin/.anaconda/navigator/gu.py', wdir='C:/Users/admin/.anaconda/navigator') 

59 

Please enter your guess: 20 

Your guess is too low 

Flow Chart 
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Range function in python 

the range() function has two sets of parameters, as follows:  

range(stop) 

 stop: Number of integers (whole numbers) to generate, starting from zero. eg.  range(3) == 

[0, 1, 2]. 

range([start], stop[, step]) 

 start: Starting number of the sequence.  

 stop: Generate numbers up to, but not including this number.  

 step: Difference between each number in the sequence.  

Note that: 

 All parameters must be integers.  

 All parameters can be positive or negative.  

 range() (and Python in general) is 0-index based, meaning list indexes start at 0, not 1. eg. 

The syntax to access the first element of a list is mylist[0]. Therefore the last integer 

generated by range() is up to, but not including, stop. For example range(0, 5) generates 

integers from 0 up to, but not including, 5.  

 Python's range() Function Examples 

>>> # One parameter                                                          

>>> for i in range(5): 

...     print(i) 

...  

0 

1 

2 

3 

4 

>>> # Three parameters 

>>> for i in range(4, 10, 2): 

...     print(i) 

...  

4 

6 

8 

>>> # Going backwards 

>>> for i in range(0, -10, -2): 

...     print(i) 

...  

0 

-2 

-4 

-6 

-8 

Tower of the Hanoi 
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The Tower of Hanoi puzzle was invented by the French mathematician Edouard Lucas in 1883. He was 

inspired by a legend that tells of a Hindu temple where the puzzle was presented to young priests. At the 

beginning of time, the priests were given three poles and a stack of 64 gold disks, each disk a little smaller than 

the one beneath it. Their assignment was to transfer all 64 disks from one of the three poles to another, with two 

important constraints. They could only move one disk at a time, and they could never place a larger disk on top 

of a smaller one. The priests worked very efficiently, day and night, moving one disk every second. When they 

finished their work, the legend said, the temple would crumble into dust and the world would vanish. 

Although the legend is interesting, you need not worry about the world ending any time soon. The number of 

moves required to correctly move a tower of 64 disks is 264−1=18,446, 744, 073, 709, 551, 

615264−1=18,446,744,073,709,551,615. At a rate of one move per second, that 

is 584,942,417,355584,942,417,355 years! Clearly there is more to this puzzle than meets the eye. 

Figure 1 shows an example of a configuration of disks in the middle of a move from the first peg to the third. 

Notice that, as the rules specify, the disks on each peg are stacked so that smaller disks are always on top of the 

larger disks. If you have not tried to solve this puzzle before, you should try it now. You do not need fancy 

disks and poles–a pile of books or pieces of paper will work. 

 

How do we go about solving this problem recursively? How would you go about solving this problem at all? 

What is our base case? Let’s think about this problem from the bottom up. Suppose you have a tower of five 

disks, originally on peg one. If you already knew how to move a tower of four disks to peg two, you could then 

easily move the bottom disk to peg three, and then move the tower of four from peg two to peg three. But what 

if you do not know how to move a tower of height four? Suppose that you knew how to move a tower of height 

three to peg three; then it would be easy to move the fourth disk to peg two and move the three from peg three 

on top of it. But what if you do not know how to move a tower of three? How about moving a tower of two 

disks to peg two and then moving the third disk to peg three, and then moving the tower of height two on top of 

it? But what if you still do not know how to do this? Surely you would agree that moving a single disk to peg 

three is easy enough, trivial you might even say. This sounds like a base case in the making. 

Here is a high-level outline of how to move a tower from the starting pole, to the goal pole, using an 

intermediate pole: 

1. Move a tower of height-1 to an intermediate pole, using the final pole. 

2. Move the remaining disk to the final pole. 

3. Move the tower of height-1 from the intermediate pole to the final pole using the original pole. 

As long as we always obey the rule that the larger disks remain on the bottom of the stack, we can use the three 

steps above recursively, treating any larger disks as though they were not even there. The only thing missing 

from the outline above is the identification of a base case. The simplest Tower of Hanoi problem is a tower of 

one disk. In this case, we need move only a single disk to its final destination. A tower of one disk will be our 

base case. In addition, the steps outlined above move us toward the base case by reducing the height of the 

tower in steps 1 and 3. Listing 1 shows the Python code to solve the Tower of Hanoi puzzle. 

http://interactivepython.org/runestone/static/pythonds/Recursion/TowerofHanoi.html#fig-hanoi
http://interactivepython.org/runestone/static/pythonds/Recursion/TowerofHanoi.html#lst-hanoi
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def moveTower(height,fromPole, toPole, withPole): 

    if height >= 1: 

        moveTower(height-1,fromPole,withPole,toPole) 

        moveDisk(fromPole,toPole) 

        moveTower(height-1,withPole,toPole,fromPole) 

def moveDisk(fp,tp): 

    print("moving disk from",fp,"to",tp) 

moveTower(3,"A","B","C") 

 

 

OUTPUT 

runfile('C:/Users/admin/.anaconda/navigator/toh.py',wdir='C:/Users/admin/.anaconda/navigator') 

moving disk from A to B 

moving disk from A to C 

moving disk from B to C 

moving disk from A to B 

moving disk from C to A 

moving disk from C to B 

moving disk from A to B 
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