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T (10%) 1. Let the language L consist of all strings of the forrn a*b*, where k is a
positive integer. Symbolically, L is the language over the alphabet L={a, b} defined
by |

L={sel*|s= a*b*, where k is a positive integer}.
Is there a finite-state automaton that accepts L ?

(10%) 2. Find the number of bit strings of lengl:l'm 10 that do not contain the pattern 11.
(10%) 3. Define a sequence @, ay, d3, ... recursively as follows:

(l]'—_],

ak =2%ay,,,|  for all integers k=2
Use iteration to guess an explicit formula for this sequence.
(10%) 4. Design a mod 3 counter i.e., an FSM (Finite State Machine) whose output at

a given time equals the total number of 1s (mod 3) in the input stream, up to that time.
As an example, here is one possible input sequence and the corresponding outputs:

(Inputs) x, ol1j1(o0f{1tf{111{1}(0})1}]1}]0
(Outputs) y, o{14i{2(2(0|172{0(10|14{2(2(2,0

(10%) 5. For each of the following four regular expressions, construct an NFA

(Nondeterministic Finite Automaton) that accepts the corresponding regular language.

(a) a*(b+e)
(b) a*b* + c*.

(10%) 6. Consider the set of all one-to-one and onto functions from: the set
S = {1,2,...n} to itself. I f is one of these functions, a fixed point of fis an element
xe S such that f{x) = x. If one of these functions is chosen at random, what is the

probability that it has no fixed points ?
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ﬂ'\ (10%) 1. Find the general solution of the linear system whose augmented matrix has %
been reduced to | N
,j«,;,[.
8 e L o 9|
6 2 5 £, 4 %;
0 2 -8 -1 3 tid
0O 0 0 0 1

. That is, find an invertible matrix P and a diagonal matrix D such that A= PDP~ /

(10%) 4. Find the kernel of the linear transformation 7 from R’to R? given by the

matrix
1.5 4 3 2]
1 6 6 6 6
A::
1 7 8 10 12
L1 6 6 7 8]
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