
Problems – I

1. Define a structure to represent complex numbers. Using this
definition, write a function that takes as input 3 real numbers, a,
b, and c, and returns the two roots of the quadratic equation
ax2 + bx+ c = 0.

2. Write a program to count the number of occurrences of each
keyword in a C program.
this is worked out in section 6.3 of k&r. please try to
solve this on your own and compare against the
solution in the textbook.

3. Write a program that reads, stores and pretty-prints the roll
number, name, and UID of the students in your class. This
information is available from the /etc/passwd file on the machine
where you are working. You may assume that the lines in
/etc/passwd are at most 256 characters long.
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Problems – II

4. You are given n integers, 0, 1, 2, . . . , n− 1. Each integer i
(0 ≤ i ≤ n− 1) is associated with a label. Initially, label(i) = i for
0 ≤ i ≤ n− 1. We now define an operation union(j, k) as follows.
Let the labels of j and k be Lj and Lk respectively. For each
integer i ∈ {0, . . . , n− 1} that has label Lk, union(j, k) changes
the label of i to Lj .
Write a program that takes as input a sequence of M union
operations, and prints label(i) for i ∈ {0, . . . , n− 1}.
Design your program in two different ways to handle the following
two cases efficiently: (a) M ≫ n; (b) n ≫ M .
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Problems – III

5. Let s and t be strings containing at most 100 characters.
Implement the following functions in C:

(a) strlen(s): returns the length of s, i.e., the number of characters
present in s;

(b) strcmp(s, t): returns 1 if s and t are identical, 0 otherwise;

(c) diffByOne(s, t): returns 1 if s and t are of the same length, and
differ in exactly one position, 0 otherwise.
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Problems – IV

6. Write a function uniquify that

takes two arguments: an array a containing at most 100
non-negative integers, and n, the number of integers contained in
the array, and

stores in a a list of the distinct integers contained in a if the integers
in a are sorted in increasing order, and returns the number of
distinct integers in a;

returns -1 otherwise.
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Problems – V

7. Suppose that we choose to represent sets by arrays of non-negative
integers, containing at most 100 elements each. Let A and B be 2
such sets of integers. Implement the following set operations:

(a) A ∪B;

(b) A ∩B;

(c) A ⊆ B (returns 1 if A is a subset of B, 0 otherwise);

(d) prints the power set of A on the screen.
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Problems – VI

8. Write a program to print the lines of a text file in alphabetically
sorted order.

Naive Method Better Method

lines

\n \n \n

Complete content of
text file

Replace newlines with null characters.

lines
1st line

2nd line

3rd line

hint: $ man 2 stat
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