
INTRODUCTION TO PROGRAMMING – MAIN TEST

MTech(CS) I year 2020–2021

Date: 17 February, 2021

Total: 25 marks, Duration: 2.5 hrs

SUBMISSION INSTRUCTIONS

1. Naming convention for your programs: cs20xx-test-progy.c (assuming cs20xx
denotes your roll number and progy denotes the program number).

2. To submit the solution files (.c or .h), ensure that they not password protected and
mail them together to <assignisik@gmail.com> with the subject line as follows:
MTech (CS) 2020-22 cs20xx Main Test.

NOTE: The programs are to be written in C and should be well commented. All programs should
take the required inputs from stdin and print the desired outputs to stdout, until otherwise stated.

Q1. Let R1 and R2 be a pair of column-labeled tables with t1 and t2 number of entries (excluding
column headers), respectively. The cross join between R1 and R2 returns the Cartesian
product of the two tables having a union of all their headers and t1 × t2 number of rows. The
union of the headers should follow the orders of the headers in R1 and R2, respectively. In
case, the same header appears in both the tables, they should be renamed. Write a program
to find out the cross join of such a given pair of tables. Note that, the required memory
spaces for keeping the said tables must be allocated dynamically. [15 marks]

Input Format
The input (to be read from stdin) comprises multiple lines of which the first one takes the
dimensions (excluding the column headers) of the tables. The first two numbers in the first
line denote the number of rows and columns in the table R1. The last two numbers in the
first line denote the number of rows and columns in the table R2. Then the tables with their
column headers are taken one after the other, i.e., R1 followed by R2. The entries in a line
are separated by spaces. Note that, if the dimensions mentioned in the very first line are m,
n, o and p, it will be followed by (m+ 1) more input lines (each line having n values) for R1
and then (o+ 1) more input lines (each line having p values) for R2 .

Output Format
The output (to be printed to stdout) shows the result of cross join of the input tables. The
renaming of headers should be done as a combination of the table name, be it R1 or R2.

Sample Input 0:

2 1 1 1
Year
2020
2021
Event
Pandemic
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Sample Output 0:

Year Event
2020 Pandemic
2021 Pandemic

Sample Input 1:

2 2 3 2
ID Name
1 Ram
2 Shyam
Age Gender
10 M
20 M
30 F

Sample Output 1:

ID Name Age Gender
1 Ram 10 M
1 Ram 20 M
1 Ram 30 F
2 Shyam 10 M
2 Shyam 10 M
2 Shyam 30 F

Sample Input 2:

3 3 2 2
NUMBER GRADE TYPE
92 O P
98 O P
76 A P
GRADE DISTINCTION
O Yes
E No

Sample Output 2:

NUMBER R1.GRADE TYPE R2.GRADE DISTINCTION
92 O P O Yes
92 O P E No
98 O P O Yes
98 O P E No
76 A P O Yes
76 A P E No
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Q2. Recall that every number in the Fibonacci series after the first two (which are 0 and 1) is
generated by summing two preceding numbers in the series. Now consider another series
where you are given the first two numbers (could be real values). Every number in this series,
after the first two, is generated from the two preceding numbers, say n1 and n2 in order, by
computing nn2

1 . Hence, the following is a valid series of the said type.

1.1, 1.2, 1.121169, 1.226805, ...

Given the first two numbers and n, write a program to print the nth number in the said series.
[10 marks]

Input Format
Input values (separated by spaces) will be provided as standard input in the same line. The
first two values in the input line are the first two numbers in the series. This is followed by a
third value corresponding to n.

Output Format
Output is to be printed on the standard output. The output is the nth number in the series.
If the returned value is real, print it up to 6 decimal places.

Sample Input 0:
0 1 10

Sample Output 0:
1

Sample Input 1:
1 2 9

Sample Output 1:
1

Sample Input 2:
2 3 4

Sample Output 2:
6561
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