Question 1 — [15 marks]

a. Assume we define the 2-cube A = x1x1, and also the 2-cubes B = xx11, C =x0x1,D =
xx00, and E = x0x0. Consider the *-operations A* B, A * C, A * D, and A * E. Which of
these operations produces as a result:

i. A smaller cube: Ao 0

ii. A larger cube: A ¥ C
iii. A2 cube: A D

iv.  No cube (J): pf 24 =

b. For the 2-cube A = x1x1, part a. above considered the *-operation with the 2-cubes B, C, D,
and E. For this part, consider all possible 2-cubes. The *-operation of A with each of these
possible 2-cubes would produce a resultant cube of a certain size. In the spaces below you
are asked to give the total number of different 2-cubes for which the *-operation with A
produces a cube of the specified size. Let the other cube in the *-operation be called Z:

. A*Zis(Q): # cubes = f
it. ~A*Zisa0-cube: # cubes = H
ii. A *Zisal-cube: ’ # cubes = L{
iv. A *Zisa2-cube: # cubes = L{
v. A*Zisa3-cube: # cubes = 2
c. For a k-cube, answer the following:
K
i.  How many O-cubes are contained in a k-cube: Z
ii.  How many (k-1)-cubes are contained in a k-cube: 2K

d. Given

C*1'={0x1, x01, x11, 1x1, 11x } and
G2 ={001, 011, x1x, x11, 101, 1x1, 111}

Evaluate the following:
C¥2={(C*! U G*?_(redundant cubes)}
ex= 5 XIx, OXl, X0 115




Question 2 — [10 marks]

For a function, f, consider the following cover:

f(x1, x2, x3, x4, x5) = {0x11x0, 0x111x, 01x011, 0x110x, 101111}

In the space below, you are to list the prime implicants of /. You must derive your answers in the
space on the following page using the procedure discussed in class; specxﬁcally, you must use
the procedure in which the original cover (given above) is called C° and you generate a new

cover C! = G! U C° — (redundant cubes), and so on until the prime implicants are generated.

List the prime implicants below and derive them in the space given on the following page.

Primeimplicants:?OX/(X?() OHXH ) XO” I N ()} XO‘ ’z

List the essential prime implicants (you do not have to show your derivation for this part):

5 Oxuxe, Olkoll, XOlii’ 3




Derive the prime implicants in the space below:
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