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1. (6%) Consider the Predicate P{m,n) : m {n , where the domain is in N*. Translate into a MEANING-
FUL English statement the following:

(a) 3m: (Yn: P(m,n)) /.&(?b( W Oom S,Hmnn\‘) ééz@\
W\//im\?u N ,hn%ﬁu

(b) (Plm,n)Am>n) - m=n Mr% 33;7 0\,\& ™ oz on, Hotnn

(¢) 3m: 3n ~ P(m,n) fum@(@rh\ © ‘> o ﬁ%\?’ .
Vot Lo e e ot e

s

2. (4%} Consider the statement: "Some LAU students do not drink coffee”". Translate into symbols using
two different Predicates P and @ : Use the domain: all people at LAU.
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3. (5%} Show whether or not the two propositions p — (g — r) and (p — q) — r are equivalent. (DO
NOT USE TRUTH tables.) 0
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4. (4%) Show that A — (BNC)=(A-B)U(A- ()
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5. {6%) Let f: Z x Z — Z x Z be defined by f(m,n) = (m + 1,n2)
(a) Is f 1-17
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(b) Is f onto?
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6. (6%) Under what conditions do we have that |2z| = 2|z for z € “NNMENE.
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7. {5%) Fill in the blanks (AB)7 = .. where A is an m x n matrix and and B is an n x p matrix.
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8. (8%) Show using Mathematical Induction that for all integers n, we have: 12423+ ... +n(n+1) =
nn+ 1)(n +2)
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9. (7%) Consider m =41,n = 18

(a) Use the Euclidean Algorithm to find d = ged(m,n)
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(b) Deduce d as a linear combination of those two numbers: in other words write d as: d = sm +tn,
for some 5,t € Z
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10. (3%) Consider the statement: "A function is a relation®... and the statemen ; "arelation is a function"?
Which of them is correct. In case one is incorrect, provide a counterexample.
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11. (4%) In how many ways can you place 67 non-distinguishable toys in 8 baskets?
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12. (6%) If « = b(modn) and ¢ = d{modn), show that ac = bd{mod n}
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13. (6%) Fill in the blanks below: Among 400 people,

(a) ... have the same birthday
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(b) ... were borne on the same day of the week
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(c¢) ... were borne in the same month
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15. (8%) Consider the relation R on Z. mRn if and only if m? — n? is divisible by 6.

(a) Show, using the most efficient method that R is reflexive, symmetric and transitive.
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?v. Find all the equivalence classes determined by R.
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16. (6%) Consider the relation R on 4 = Z where aRb if and only"if a < 3b.What properties does the
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17. (6%) Consider the relation R on A = {1,2,3, ...,1000} where mRn if m <n

(a) How many non-zero entries does the matrix My representing the relation have?
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{b) Same question for the relation § on A given by mSn iff m £ 0
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18. (5%) Let A = N* and R be the relation on A given by mRn iff m |n.Show that (A, R) is a POSET.
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