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Q1: Using symbols, definitions and theorems that you have studied, fill in the
blanks, where U is the universal set: (12 marks)

1- ~(VxeERIYER x+1<<y) = oo

2- A={r]eeeee Jand AUB = {#ee ] ee oo }

3- A compound statement S is called a tautology if .........

4- ~(AV (~B)) = -+

5- If A={1,2} and B={3}, then AxB=...... and the power set p(A)=......

6- If A and B are disjoint sets such that |AUB|=5 and |[A—BJ|=2, then |B|-...,
|ANBJ|=..., |AXB|=... and |p(A)|=....

Q.: Answer the following questions:

1- Use the truth table to show that AA(BAC) = (AAB)A(ANAC)
(4 marks)
2- Show that if 3x*+1 is even then 5x+2 is odd. (4 marks)
3- Show that P ={Z*,Z~,{0}} is a partition of the set of integer
numbers. (3 marks)
4- Evaluate the proposed proof of the following result: "If x and y are
positive odd numbers, then x+y is even".
Proof: take the odd numbers x=1 and y=3. Observe that x+y=1+3=4
which is an even number. (2 marks)



ANsSwers

Qu:

1-IxeRVYyERXx+1=>y

2- A={x|x EUand x & A}
AUB={x|x € Aorx € B}

3-
if it is true for all possible combinations of truth values of the
component statements that comprise S.

4- ~(Av (~B)) =(~A)AB

5- AxB={(1,3),(2,3)} and p(A)={® {1}.{2}. A}

6- |B|=3, |JANBJ|=0, |AxB|=6, [p(A)|=2*=4

Qq:
1-

A|B|C| AANB | ANC | BAC | AN(BAC) | (AANB)A(ANC)
TIT|T T T T T T
TIT|F T F F F F
TIF|T F T F F F
T F|F F F F F F
FIT|T F F T F F
FIT|F F F F F F
FIF|T F F F F F
FIF|F F F F F F

From the 7" and 8" columns, it is clear that they are logically equivalent.

2- The proof consists of two steps:
Step 1: If 3x*+1 is even, then x is odd using the proof by
contrapositive. So, suppose that x is even. That implies that x=2k
for some integer k. Then we have that:



3x*+1=3(2k)*+1=3(2)"k*+1=48 k*+1=2(24 k*)+1
Since 24 k* is an integer, 3x*+1 is odd. So, we proved that if x is
even, then 3x*+1 is odd. The contrapositive of this statement is: if
3x*+1 is even, then x is odd.

Step 2: If x is odd, then 5x+2 is odd. We will use the direct proof.
Since x is odd, we have that x=2k+1 for some integer k. So,
5x+2=5(2k+1)+2=10k+7=10k+6+1=2(5k+3)+1
Since 5k+3 is an integer, 5x+2 is odd.
3- Each element in P is nonempty, the intersection of every two different
elements in P is empty and the union of the three elements in P is Z.
4- The proof is incorrect since it took specific numbers to prove the result
while it should be taken arbitrary odd numbers (not necessary X is
different fromy).



