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Fach of the following ten problems deserves 10 points. Note that the process
to oblain your answer should be explained in detail.

(1) The universe consists of all positive real numbers. Given a statement
“Every positive real number has a unique multiplicative inverse”, express
this statement in symbolic form.

(2) For n a positive inleger, prove that 21{) _ % (.ﬂ);
('ﬂ. - k'-g k *

{3) When does a positive inleger n have exactly 15 positive divisors?

(4) Given A = {a,b,¢,d} and B = {z,y,2}, how many onto functions are
there [rom A to B?

(5) Let M bLe the finite statec machine as shown below and v be the transition
function. [low many distinct input strings z are Lhere such that the length
of z is 8 and v(sy, ) = 397

Stant

(6) Draw the Hasse diagram for the set of positive integer divisors of the
integer 30.

(7) Find the coeflicient of 2% in f(z) = (z* + =* + =" + 2 + ziT)e,
(8) Solve the relation z, — 3z,—y =nforn 21 and z¢ = 1.

(9) The connected undirected graph G = (V, E) has 30 cdges. What is the

maximum value that |V] can have?

(10) If a is a unit in ring /1, prove that —a is also & unit in K. .
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