Mathematics A Assignment four (week 40)
Group 1 (Wed 6/10, 10-12), Group 2 (Fri 8/10, 8-10), Group 3 (Fri 8/10, 12-14)
1.

(a) Suppose P is FALSE, () is FALSE, S is TRUE.
(SVPIAN(QA-S)=(TVF)A(FA-T)=TAF=F
(b) Suppose P is TRUE, () is TRUE, R is FALSE, S is FALSE.

(QVP)A(=RV=S) = (TVT)A(-FV-F)=TAT=T

2. Let P, ), R and S be logical propositions.

(a) Suppose P is FALSE, S is FALSE, R is TRUE.
-((SAP)V-R)=~(FAF)V-T)==(FVF)=-F=T.

(b) Suppose P is TRUE, () is FALSE, R is TRUE.

P=(QeR) =T=F<T) =T=F=F.

3.
(a) Div. by 2 | Quotient | Remainder
79/2 39 1
39/2 19 1
19/2 9 1
9/2 4 1
4/2 2 0
2/2 1 0
1/2 0 1
B =1001111
(b) Binary 111 1110 01 0 1
Position 10 9 8 7 6 5 4 3 2 1 0
D:210+29+28+27+26+25+22+20
= 1024 + 512 4 256 + 64 + 32+ 4 + 1 = 2021
4. Let U ={a,b,c,d,e, f}.
(a) # =(0,0,0,0,0,0) and U = (1,1,1,1,1,1)
(b) A=(1,0,1,1,0,1) and B = (1,1,0,0,1,1)

(¢ AUB=(1Vv1,0v1,1v0,1v0,0v1,1Vv1)=(1,1,1,1,1,1) and
ANB=(1AN1,0AN1,1A0,1AN0,0AN1,1A1)=(1,0,0,0,0,1).
(d) Af = (—\1,—|O,ﬂ1,—|1,ﬁ0,—|1) = (0, 1,0,0, 1,0) and
B\A=(1A-1,1A-0,0A-1,0A—1,1A=0,1A—-1)=(0,1,0,0,1,0)
5. Now z|y means that there is an integer k such that y = kz. If a|b and b|c, then
there are integers k; and ks such that b = kja and ¢ = kyb. This means that
Cc = k?zb = kala.

Because kj ks is an integer, alc.



6. Let P = “ab is even”. Then =P = “ab is not even”, that is, =P = “ab is odd”.
Let Q = “a or b is even”. In fact, () consists of two propositions (); = “a is even”
and () = “bis even”. Then, ) = Q) V ()2 and

—Q = =(Q1V Q2) = Q1 AN =Q2 = “ais not even” A “b is not even”
= “a is odd” A “bis odd” = “a and b are odd”

Then, the claim
If ab is an even number, then a or b is even

equals the proposition P = Q.

(a) This proves =) = —P. This is logically equivalent to P = ). Therefore, the
proof is valid.

(b) This proves Q = P. The proof is not valid.

(c) This supposes that P is true. Then it shows that from —@) follows the contra-
diction F. Therefore, @ is true. We have that P = (@) is true and the proof is
valid.

(d) This also supposes that P is true. Then it shows that —(); implies @2, that is,
Q1 = Q. Now —Q; = ()5 is equivalent to 1 V Q2. Thus, QQ = Q1 V Q> is
true and we have shown that P = () is true. The proof is valid.



