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rove the following equivalences using the laws of algebra of propositions:

L (pAQV~p=~pVg
i (pVF) A (qV ~ p)A ~ (pV ~ gV T) = F
 where F and 7' denote the statements which are always falsc and always

true, respectively.

' the valid argunient forms, deduce the conclusion from the premises,
ng reason for each step.
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70% of a class of students study Algebra, at least 75% students study
, at least 80% study Geometry and at least 85% study Trigonomotry.

ercentage (at least) must study all four subjects?
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(b) For any set A, B and (7, Prove that

1.

ii.

—'e

1v.

(F‘-) LOt

1il.

AUB = (AAB)U (AN B);

AU B = (AAB)A(AN B):

AN (BAC) = (AN B)A(ANC):
Ax(BNC)=(AxB)N(Ax ().

S={(r,y) eRxR | 2 #£0, y+# 0} and define a relation R on S by

(T, 1) R(2a, ) 1E 2y (22 — ) = Toya (2] — yd).

i.

ii.

Show that 1?2 is an equivalence relation.

= b
Il (a,b) is a fixed clement of S, then show that (z,y)R(a,b) iff E
T
Yy —a
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(b) Let p be a relation defined on R by zpy it ° —F =202 —a).

1. Prove that p is an equivalence relation.
P {

ii. Determine the p— class of 1.

(c) Let R, and R, be equivalence relations on a set X.

1. Prove that %) N 7, is an equivalence relation.
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Is Ry U Ry an equivalence relation? Justify your answer.

(a) Define each of the following terms:

1. injective mapping;

1. surjective mapping;

lii. inverse mapping.

(b) Let f:R — R be given by fa) ==z |a |

i. Show that [ is a bijective function and determine e

ii. Is the mapping g : R — R given by flz) = z?

(a) Let

x | a bijection? Justily

your answer.

S X =Y be amapping. Show that [ is injective if and only if

f(ANB) = f(A)N f(B) for all subsets A, B of X.

(b) Show that every partinlly ordered set has at most one last clement.

(c) Prove that the last element of cvery partially ordered set is a maximal element,

Is the converse true? Justily your answer.



. (a) State the division algorithm.

=

i. For any integer a, using division algorithm, prove that 3 |

ii. For any odd integer a, show that 8 | (a? — 1).

Using the Euclidean algorithm find the ged (1819, 3587) and hence express the
ged(1819, 3587) as a linear combination of 1819 and 3587.



