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8. Show that
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(a) Let © denote the symmetric difference operation. For any set A, whatisA @ A? A © @

(where @ denotes the empty set)?
(b) Given infinite series £ a, and £ b,,. Is the following statement
"2 a, converges if and only if X b, converges"
Logically equivalent to the statement
"L a, diverges 1f and only if £ b, diverges" ?
Explain your answer.
(c) Write the negation of the following statement
"For every € > 0, there exists N> 0, suchthat x>N implies | f(x)-L | <eg".

(1ven recurrence relation
S{] — 1 Ell'ld S" — 2 Sn-l + n
(a) Find an explicit formula for S,

(b) Prove vour answer in (a) by mathematical induction.

LetS={a,b,c,d}and T={1,2,3,4,5,6,7)
(a) How many one-to-one functions are there from T into S?
(b) How many one-to-one functions are there from S into T?

(¢) How many functions are there from S into T?

Let N be the set of positive integers with the usual ordering, ie., 1 <2<3<4< . .
(a) Define relation R on N x N as '
R={((a.b),(c,d)) |a = ¢ or b < d)

[s R a partial order? Total order? Or neither? Explain your answer.
(b) Define relation S on N x N as

S={(a.b),(c.d) | If a<c or
If a=c¢ and b<d or
[f a=¢ and b=d }

Is S a parual order? Total order? Or neither? Explain your answer.

- Please find an addition chain for the integer 90. (10%)
. Please construct a grammar for the language L = {a'b¥|i > 1}. (10%)

. Please construct an optimal prefix code for the symbols A 0,Q,U,Y, and Z that occur
(in a given sample) with frequencies 20, 28, 4, 17, 12, and 7, respectively. (10%)

a circuit and the complement of any spanning tree must have at least one edge
in common. (10%)
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