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Course Outcomes: Upon completion of the course, students will be able to

es and their

CO1: Understand basic term
evaluation

€02: Develop algorithms, flowcharts and pseudo co
approaches.

€03: Implement structured programming con

CO4: Solve numerical and statistical problems

CO5: Apply modular programming, recursion,

inology of computers, problem solving, programming languag

using control structures and C programming.
and array/matrix operations in C programs.

de to solve computational problems using structured \

cepts and control structures using the C language.

Unit

Topics

Purposed
lectures

Problem-Solving and Algorithm Development:

prohlems And Problem Instances, Generalization and Special Cases, Types of
Computational Problems, Classification of Problems, Analysis of Problems,
Solution Approaches, Algorithm Development, Analysis of Algorithm,
Efficiency, Correctness, Role of Data Structures in Problem Solving, Problem-
Solving Steps (Understand the Problem, Plan, Execute, And Review), Breaking
the Problem into Subproblems, Input/output Specification, Input Validation
Pre and Post Conditions. '

11

II

g;;uctured Programming Concepts:
uence (Input/Output/Assignment), Selection (If, If-Else) And Repeti
, f etition
:;,f While, Do-While) Statements, Control Structure Stacking and sttlng.
s erent Kinds of Repetitions: Entry Controlled, Exit Controlled, Counter
ntrolled, Definite, Indefinite and Sentinel-Controlled repetitions. ’

Pseudocode and Flowcharts, Definition And Characteristics of algorithms
. :

11




Standard Algorithm Format. == -
Problems Involving Iteration and Nesting: Displaying Different Patterns
and Shapes Using Symbols and Numbersg, ngerztlr?g Arithmetic and
Geometric Progression, Fibonacci and Other Sequences, Approximate Values
For n, Sin(x), Cos(x), Etc. Using Taylor Series,

Different Kinds of Data in The Real World and How They are Represented in
The Computer Memory. Representation of Integers: Signed Magnitude Form,
1's Complgtnent And 2's Complement. Representation of Real Numbers: IEEE
754 Floating Point Representation, Representation of Characters: ASCII,
UNICODE.

Cc l.angu.age and Basic Programming Constructs:

Introduction  To Programming Languages, Different Generations of
Programming Languages. Typed Vs Typeless Programming Languages,
History of C Language, An Empty C Program. C Language Counterparts For
Input (scanf()), Output (printf()) Statements, Assignment, Arithmetic,
Relational and Logical Operators. If, If-Else Statements, For, While, Do-While
Statements. Data Types. Translating Pseudocode/Algorithm to C Program.
Incremental Compilation and Testing of The C Program. Simple Problems
Involving Input, Output, Assignment Statement, Selection and Repetition.
Good Coding Practices.

Problems on Numbers and Basic Statistical Operations:

Extracting Digits of a Number (Left to Right and Right to Left), Palindrome,
Prime Number, Prime Factors, Amicable Number, Perfect Number, Armstrong
Number, Factorial, Converting Number from One Base to Another. Statistics
(Maximum, Minimum, Sum and Average) on a Sequence of Numbers which
are Read using Sentinel Controlled Repetition using only a few Variables. C
Language: else-if Ladder, switch Case, Increment/Decrement Operators,
break and continue Statements.
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Modular Programming and Arrays :

Modular Programming, Top-Down and Bottom-Up Approaches to Problem
Solving. Recursion,

Problems on Arrays: Reading and Writing of Array Elements, Maximum,
Minimum, Sum, Average, Median and Mode. Sequential And Binary Search.
Any one Sorting Algorithm. Matrix Operations.

Implementation in C Language: Function Definition and Declaration
(Prototype), Role of Return Statement, Recursion, One Dimensional and Two-
Dimensional Arrays. String Functions. Other Operators, Operator Precedence
and assodiativity.

Debugging: identify and fix errors. Different types of debugging techniques.
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UNIT-II- Basic Problem-Solving Techniques
1. Converting degrees Celsius to Fahrenheit and vice versa?

2. Display three input numbers in sorted(non-decreasing) order?
3. Given a positive integer value n(>=0)display number, square and cube of
numbers from 1 to n in a tabular format?

4. Given an input positive integer number, display odd numbers from in the range 1,n)?
5. Display first mathematical tables, each table uptol0 rows? Generalise this to display

first n (> 0) mathematical tables up to m (m > 0) rows?

. Display following patterns of n rows(n>0) , For the below examples n = 5? For each
pattern write a separate algorithm/program?
S $ 12345 12345
$S $$ 1234 1234
$S$ $3§ 123 123
$SS88 3358 12 12
$S88S $5588 1 1




=5?
7. Display the following patterns of n rows(n>0), for the below examples n=5

Hollow square Triangle Square with gle:tmond ]
pattern patterns with diagonals: e
numbers: T A
P %
# # 1 LA e dkk
4 # 121
# # 12321 " . » dode e e K
wat 1234321
123454321 .o x| T
PO T O x

8. Given the first term (a), difference/muttiplier (d) and number of terms (n > 0),

display the first n terms of the arithmetic/geometric progression?

9. Display the first n{n>0) terms of the Fibonacci sequence?

10.  Display the first n(n>0) terms of the Tribonacci sequence?

11.  Given two positive integer numbers n1 and n2 check if the numbers are consecutive
numbers of the Fibonacd sequence?

12.  Compute approximate value of n considering first n(n>0) terms of the Taylor series for n?

13.  Compute approximate value of e* considering first n(n>0) terms of the Taylor series for &

14. Computeapproximatevalueofsin(x)/cos(x)consideringfirstn(n>0)termsofthe Taylor series for
sin(x)/cos(x)?

UNIT-III Problems on Numbers:

15.  Extract digits of an integer number(left to right and right to left)?

16.  Given a sequence of digits form the number composed of the digits. Use sentinel
Controlled repetition to read the digits followed by-1.For example, for the input 27 329-
the output number is 27329?

‘117.  Check if a given positive integer number is a palindrome or not?

18,  Compute character grade from the marks (0 < marks < 100) of a subject. Grading Schem
80-100 : A, 60 - 79: B, 50 - 59: C, 40-49: D, 0-39: F? Solve this using both else-if ladder

and switch case?

19, Compute the sum of a sequence of numbers entered using sentinel controlled repetition?

20.  Check if a given positive Integer number is a prime number or not?

21,  Compute prime factors of a positive integer number?

22,  Check if two positive integer numbers are amicable numbers or not?

23. Check if a given positive integer number is a perfect number or not?

24,  Check if a given positive integer number Armstrong number or not?

25.  Converting 2 positive Integer number (n > 0) from one base (Input Base) to another basé
(output Base) (2 <= Input Base, output Base <= 10).Input number should be validated
before converting to make sure the number uses only digits allowed in the input base?

26.  Write a program to display a number In text form. For example If the number is 5432 the




output should be “FIVE FOUR THREE Two™

27. ‘s’:m;::::;“; S::::e described in the question 4(UNIT I11), Compute how many
grade and display the frequency as a bar chart (horizontal) using
Single ™** for each student. Use sentinel controlled repetition (-1 a sentinel value)in reading
the students marks. Use else-if | .
adder/switch case to compute the grade and the
corresponding frequency.,

28, Sample :ar chart when the class has 7-A, 10-B, 3-C, 7-D and 1-F grades.

AR

B:

EEAEEE RN
c:t**

D:

RS S TS
F:*

29.  Compute maximum, minimum, sum and average of a sequence of numbers which are read

using sentinel controlled repetition using only few variables?

30. Compute body mass index, BMI=weight in KGs/(Height in Meters *Height in Meters),
Both welight and height values are positive real numbers. Your program should display BMI
value followed by whether the person is Underweight, Normal, Overweight or Obese using
the below ranges:

BMI Values
Underweight:lessthan18.5 Normal: >=18.5 and <25
Overweight:>=25and <30
Obese:>=30
UNIT IV :

31. Design a modularized algorithm/program to check if a given positive integer number is a

circular prime or not?

32.  Design a modularized algorithm/program to compute a maximum of 8 numbers?

33.  Design a modular algorithm/program which reads an array of n integer elements and

outputs mean (average), range (max-min) and mode (most frequent elements)?

34. Design a modular algorithm/program which reads an array of n integer elements and

outputs median?

35. Implement your own string lenath and string reversal functions?

36. Design algorithm/program to perform matrix operations addition, subtraction and

transpose?

37.  Write a recursive program to count the number of digits of a positive integer number?

38, Recursive solutions for the following problems:

a. Factorial of a number
of a number from left to right and right to left

b. Display digits

[ Compute x* using only multiplication?

d. To print a sequence of numbers entered using sentinel controlled repetition in
reverse order? |

| £
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