Massachusetts I nstitute of Technology

Department of Electrical Engineering and Computer Science
6.111 — Introductory Digital Systems Laboratory

Problem Set 1 Solutions

Problem 1:
Not graded.

Problem 2:
For each of the following Boolean expressions, give:
1) thetruth table
i) the Karnaugh map
iii) the MSP expression (show groupings)
iv) the MPS expression (show groupings)

1 yE+§(x +2)

i)
X |y |z
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0
i)
Y 00 01 11 10
X
0 0 1 0 1
1 1 1 0 1
i) yz+xy+yz or yz+Xz+yz
Y2 00 01 11 10 Y2 00 01 11 10
X X
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i) (c*d)+(a*b*c)+(a*d)
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iv) (c+d)(b+d)(5+d)(5 +c)
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Problem 3:
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MSP: bc+bd MPS: (b+6)(6+5)
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The solutions are unique:

The MSP equals the MPS since the top X isawaystreated asa‘l and the bottom X is
awaystreated asa‘0’.
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MSP: bcd +ab+ac MPS: (c+d)(a+b-+c)(a+b +c

Y es, the solutions are unigue

No, the MSP does not equal the MPS becausethe X isused asa‘l’ intheMSPand a‘0’
inthe MPS.

Problem 4:

abc=a+b+c

a+c+b+d =abc +acd
Problem 5:

p5.vhd

library ieee;
use ieee.std _logic_1164.all;

entity psis port (a, b, ¢, d: in std_logic;
pl, p2 : out std_logic);

end p5;

architecture calc of p5is
begin
pl <= (a and ¢) or ((not a) and (b or (not c)));
p2 <= ((not b) and (not c) and d) or ((not a) and b and d)
or (a and (not c¢) and d) or ((not a) and (not c) and (not d));
end cal c;



taken from p5.rpt
DESI GN EQUATI ONS

/pl =
la* |b* c
+/a* c

/p2 =
/fa* b * d
+ /c * d
+/a* /c

Conpl et ed Successfully



