 Prof. S. BARANOV

Introduction to Computer Engineering  (83-252-02, 03)

Exam A – 06.02.08

Instructions: 1. Duration for exam – 3 hours.

                      2. Materials for help –closed.

                                3. Each answer must be explained.

Problem 1 (30%).   For given ASM G1: 
· Construct Mealy FSM S1 (direct transition table);
· Construct inverse transition table for Mealy FSM S1;
· Construct combined FSM S2.
[image: image1.emf]
Problem 2 (20%).    Decompose given FSM S3 with the following partition at the set of states:

π = {A1, A2, A3 };

A1 = {a1, a2};   A2 = { a3, a4};   A3 = {a5, a6};   

FSM S3:
a1   a2   x6          y8y9      1

a1   a5   ~x6*x7      y6        2

a1   a5   ~x6*~x7     y3y6y10   3

a2   a2   x4*x1       y1y2      4

a2   a6   x4*~x1      y3y4      5

a2   a4   ~x4         y4        6

a3   a6   1           y3y4      7

a4   a1   x5          --        8

a4   a2   ~x5*x1      y8y9      9

a4   a6   ~x5*~x1     y3y4      10

a5   a2   x1*x2*x3    y1y3      11

a5   a3   x1*x2*~x3   y6y7      12

a5   a2   x1*~x2      y1y3      13

a5   a4   ~x1         y4        14

a6   a5   x6          y6y7      15

a6   a6   ~x6         y3y4      16

Problem 3 (20%).    Construct logic circuit (and realize on the NOR-NAND gates) for transitions into state a2, using factoring and delete equal gates. Use algorithm discussed in lectures (without Boolean expressions)

a3   10   a2   00   x3*x4                y2y3     --     7

a3   10   a2   00   x3*~x4               y2y3     --     8

a1   01   a2   00   x1*x6*x2*x5*x3*x4    y2y3     --     9

a1   01   a2   00   x2*x5*x3*x4          y2y3     --     10

a2   00   a2   00   x2*x5*x3*~x4         y2y3     --     11

a1   01   a2   00   x1*x6*x2*x5*x3*~x4   y2y3     --     12

Problem 4 (30%).     Construct logic circuit for the abstract automaton, using given encoding for inputs, outputs and states.

	
	u1
	--
	u2
	u3
	u2

	
	a1
	a2
	a3
	a4
	a5

	z1
	a2/w1
	a1/w3
	a3/w2
	a4w3
	a1/w1

	z2
	a4/w2
	--
	a2w1
	--
	a4/--

	z3
	a1/--
	a5/w1
	--
	a5w2
	--


	w1
	0
	0
	
	z1
	0
	0
	
	u1
	0
	0

	w2
	0
	1
	
	z2
	0
	1
	
	u2
	0
	1

	w3
	1
	0
	
	z3
	1
	0
	
	u3
	1
	0


	
	t1
	t2
	t3

	a1
	0
	0
	0

	a2
	0
	0
	1

	a3
	0
	1
	0

	a4
	1
	0
	0

	a5
	0
	1
	1


                             Good luck !

