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1. Suppose that 100 of 120 students ina department of information management take at

Jeast one of the programmmg languages C++, Java, and VB. Also suppose

65 study C+ 20 study C-++ and Java -
45 study Java - * 25 study C++ and VB
42study VB "' 15 study Java and VB

Find the number of students who study all three programming languages. 6%
Fill in the correct numbers n; to ng, of students in each of the eight regions of the
Venn dlagram of Flg 1. Here C J, V denote the sets of students studying C++
Java, VB, respectively. 16%

¢. Determine the number k of students who study (i) exactly one programmmg

,
loow

language, and (u) exactly two  programming languages. 8%

Fig. 1.

2. Let N={123,..} endlet = hetherelationinNxN defined by
(a,by=(c,d) iff a+d=b+e :
a. Prove = isanequivalence relation.  10%
b. Find the equivalence class of (2,7), i.e. [(2,7)].  10%

3. Refer to the following classes of sets:
E ={{1,2,3},{2,3}.{a,b}], F=[{a,b},{1,3}]
Find:
a. EUF, 4%
b. ENF, 4%
c. E\F, 4% .
d. thepowerset P(E) of E. 8%
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4. The Ackermann function is a function with two arguments each of which can be
assigned any nonnegative integer: 0, 1, 2,.... This function is defined as follows:
n+l1 if m=0
A(m,n) = A(m-11) if m=#0 buwt n=0
Am-LApn,n=1)) if m#0 and nz0
Step by step, use the definition of the Ackermann function to find 4 (1,3) .
5. Test the validity of the following argument:
(premises) Sy
Sz:
S3

(conclusion) S:

15%
If I study, then I will not fail mathematics.

If I do not play basketball, then I will study.
But I fail mathematics.

Therefore, 1 played basketball.

15%




