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1. Do the following non-textbook problems:

la.
Number 1’s 2"s
(unsigned) complement complement

1000 1000 0111 0111 0111 1000
1001 1001 0110 0110 0110 0111
1010 1100 0101 0011 0101 0100
0000 0000 1111 1111 0000 0000
1000 0000 0111 1111 1000 0000

1b.
a) 1 1011 - 1 0000 = 01 1011 + —-(01 0000)
2’s complement of -01 0000 = 10 1111 +1 =11 0000
01 1011 27
+11 0000 -16
100 1011 11
b) 1 0110 - 1011 = 01 0110 + —(00 1011)
2’s complement of 00 1011 = 11 0100 +1 =11 0101
01 0110 22
+ 11 0101 -11
100 1011 11
c) 100 — 10 1000 = 000 0100 + -(010 1000)
2’s complement of 010 1000 -> 1010111+ 1=101 1000
000 0100 4
+101 1000 -40
101 1100 -36
d) 101 1100 - 101 1100 = 0101 1100 + —-(0101 1100)

2’s complement of 0101 1100 -> 10100011+ 1=1010 0100

0101 1100 92
+ 1010 0100 -92
3+ 0000 0000 0
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10 1111 -17
+ 11 1011 + -5
10 1010 =22
b)
00 1011 11
+ 10 0010 + =30
10 1101 -19
c)
11 0001 11 0001 -15
- 00 1110 — + 11 0010 + =14
10 0011 310 0011 -29
d)
10 1010 10 1010 =22
- 11 0111 - + 00 1001 + 9
11 0011 11 0011 -13
1d.
A0-21
........ [T ........ [ o L
: T ou : o ot 5 a4—
—AB-1 i— —  AD-1 i— 4.7 : Cut
EM 2— b3 EMN 2— ::_1 :: g-11
......... I = = — 3_
AIAT A B q .........................

deco :

: o— Out

— Ae-1 i— 12415
EH z—

: a—

=



University of Florida

Electrical & Computer Engineering Dept.

Page 3/9
le.

3-t0-8 Decoder

_I__OEN

X(H) —s2
Y(H) —s1
Z(H) —s0
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Xy z
XY Z — P
XY Z'
XYz
X'Y'Z F2(H)
X'Y Z
XYz
XY'Z — F3H)
XY Z
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X+Y)=XY'=XY'(Z'+2)=XY'"Z+X'Y'Z
FI1=X+Y)+XYZ =X'Y'Z+X' Y Z+XYZ

F2=(X+Y)+XYZ

XY'Z'+X'Y'Z+X'YZ

F3=(X+Y)+XYZ=X'Y'Z'+X'Y'Z+XYZ

1f.

Xo(H) IO

X,(H)

Xa(H) 8-input

X5(H) MUX

X4(H)

Xs(H) s

Xg(H)

XT(H) |7 52 S]_ SO
S5(H) S1(H) So(H)

1g.

Binary Full Adder

X Y Cin|S C

0 0 00 O

00 1|10

01 011 0

01 10 1

10 010

10 1|0 1

11 00 1

11 1|1 1

f—0  2-input
XH 11 Mux T
S
Sa(H)

2. Find a) SOP (using minterms), b) POS (using maxterms, ¢) MSOP, and d) MPOS for the following
function. Use K-maps for ¢) and d). Note: The SOP using minterms is called a Canonical SOP; the
POS using maxterms is a Canonical POS.
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F=AC+BD'+A’CD+AB'CD+A’B’CD’

CD
\AB\ 00 01 11 10

00 1 )|
01| 1 1 /
11 1 / /
10 1 1

a) F=Ym(l1,2,4,5,6,10,11, 12, 14, 15)
Fsor= A'B'C'D+ A'B'CD'+ A'BC'D'+ A'BC'D + A'BCD' +
AB'CD'+ AB'CD + ABC'D' + ABCD' + ABCD
b) F=]]M(0,3,7,8,9,13)
Fros= (A+B'+C+D'") (A'+B+C+D') (A'+B+C+D)
(A+B'+C+D'") (A+B+C'+D’) (A+B+C+D)

¢) Fmsor=/A/C/D+AC+B/D+C/D

CD
AB 00 01 11 10
00 1 Ll cp
01| 1 1 1
11 1 |==x 1 1
10 Ll
B/D /A/CD

d) Fwros=(/A+C +/D) (A +/C+/D) (B +C+D)

CD
AB 00 01 11 10
e 0N Aot insicom)
1
1090, | @

| *
(/A+C+/D)
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3. Do the following Roth textbook problems:

5.4
- 54(a) 54(b) 54(0)
RE AB _

co “au 01 11 10 o 00 01 11 10 co o0 01 11 10
oo L4 [l [ ll) | wlallmld ool s |11
o 0 a 1 ap|pl g
D vl 117 . 1)1 L[ﬂ 1)1
1u‘1‘ll1 il 10..@ il 4}_ wiir{1f{1}1

F=BD'+BCD+ABC+ABCD+BED F=D+BC+AB F=(A+B+D)(B+C+D)

Note: These answers are NOT in our required lexical order.

5.9a Note: 1 do NOT do 5-variable K-maps like this. These answers are NOT in
our required lexical order.

B
o E o0 o1
1
0g :
1
j F-Il:'d"r"nl_r.."'F]I:"l.""H ': D‘_| N -

i = b L# + = AR+ T+EWR+D+E S . -
o 1 a D+EHAN+ B+ E) ) FENA+T + Dy A+
L

[:' 1_ X ik ﬁ 1
] b 1 1 X
1
" d 11
B
bE 00 . 01 11 19
L
a0 a i}
X X i
o1 i u f 0 .
lﬂu 1 2 o l_ F=ATE+ATD+ ADE+ARCD D E+ A BCDE+RBCE +ARD
“a 1w I 70 [T A F = ACE+ACD+ ADE+ ABCD'+CDE+ ABCDE + BCE + ABE
a
0
10 b o
il Pl BN
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5.9b Note: These answers are NOT in our required lexical order.

B C
DE a0 01 11 10

1 ] ] -
0o . . o
L ! : 1
1 1 I | .
o R J
L,-’ [ 1 ”__l;_-l 0
0 11 AN It 1 i [ o
hs 1 1 ] a
1 -
10 /_ 1 [4 | a
/ ~_ 0 1 = )
- } ﬂ - al
F={A'"+R' +E) A+ C+D+EC+IV+ ) F=ACD+ABE+CDE+ABCD'+ ABDE +BCE

A+B+D'+E)(A+B+C) (B +D+E) (F=ACD+ABE+CDE+ABCE +ABCD+BDE

J‘U[-\'L F=ACD+ABE+UCDE+ABRCD <« ABDE < B'TVE
F=ACD+ABE+CDE+ABCE+ABDE + BTE

5.25 Note: These answers are NOT in our required lexical order.

Roth 6™: 5.30 &b 00 01 11 10
ile
oL T [ = [ 1 }q
11 t 1 | [0 :<J
10 il
F=D+ABC

4.6a Note: These answers are NOT in our required lexical order.

¢ SOP:F=AB + /AB
[ ] POS: F= (A+/B)(/A+B)

4.6b.
C
0 1
S lil
o1 x | |1
1"l x [ 1]
0] 0 1/
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4.25a Note: These answers are NOT in our required lexical order.
Roth 6: 4.32a c
00 <1 X
01)L 0 [ 01
11] [0] .-“1 ﬁ
10 _lof | \x/

> SOP- F= [A/B+AC
L1 POS: F= (A+/B)[/A+C)

4.25¢ Note: These answers are NOT in our required lexical order.

Roth 6™: 4.32¢ C
AB 0 1
0o ] ]
01 ; E
MK
10[%.1 1

__» S0P: F3= A+B
[ POS: F3= A+B

9.1 Answer located in back of book

9.5

- 1O |0 |0 |O
X|~|lo|o|o
XIX|=|o|o
X|IX|X|=|©
= |~ |O |0 |O
- 1O |—=|O|O
_\_\_\_\oé

yOy1 w1 yOy1
y2y3 0001, 11110/ y2y3 00111 100 y2y3 0001 11/ 10

110 110
oofofof of o ool o] 1] o ool 0 J(1 [/ A T
N EE o1f{1 ] 1 1 o1y 7T 7
iR [0 N ] (5] 151 KT I 7 8] [ SH R
1oflal 1] 1] 4 1ofofo] o] o 1001 [l 1011 m

X1=y3 +y2 X0=y3+/y2yl W = y3+y2+y1+y0
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4. Do the following Lam textbook problems:

4.6
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AZ-AD

(A*B)

(A=)

15-212 15-812 11-A8 11-85 7-A4 7-B4
e pmpe e
A GT B : AZ-AG EB3I-BO : : AZI-AG EB3-EBO : : AZ-AD EBE3I-BO
2 EE;E;L?_(H>B) (AXBE). IM 5 (A*E)Y C(AXE). 1IN 5 (A*BE) C(AXBI. 1IN
— —————](A=B) (A=E). N - (A=E) (A=EB). IH - {A=B)} C(A=BJ. IM
AJJ;E_F%—(Hca) {RALEBY. IH ; {A<EY J{(ACEBY. IH ; {A{B)Y C(RA<{BY_IH
e o S
i A £F€ND
’ ol
4.9
Addresses for MO: 000X XXXX
Addresses for M1: 001 XXXXX
Addresses for M2:  010XXXXX
Addresses for M3:  011XXXXX
4.13
N ; .......... S N ; .......... A
T = |
R a2 ?
ES—;CQN ECN [2— a7 3 —J 2N EOM [2— ey
E|4—;C3N GEN 0 a4 — 3N el S’T
ES—;C4N A0 [ 1 I ] 4M A0 DT
—{EIE —5M &N i 25 — 5N AN [ v
EI?'—;CBN AN [T 7 —{{ BN A2N D
— N — N :
—JEM ————JEN
4 EMCODER a EMCODER

{A<{B)

;=24 :1-1
(AXB). IN|
(A=B). I N

{A<LBY . IH

GRMND
=

L CRND
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4.15
GRND A
~J16N
Xﬂ :
1C0
g 1¢1 AD
1C2 1Y f——
X3 1C3 :
S0 A
S f g D ereesesseeeeens
;g —2co GRND : ﬁm;dzw
E 2C1 A1 A : ”1CD
7 2C2 ¥ — Al 101 :
2C3 : A2 102 v Qut
26N A3
1C3
1 MULTIPLEXER S2 A
PR 33
: 74253 B
GRND 16N 20
—g —1C0 : —2¢1 :
- — {11 : —2C2 2Y —
—X10 —{1¢2 1Y f— A2 GRND —{2¢3 :
‘_‘]_ : : :
X1 —1c3 | Vee —~c{20N
S0 4 : vee | . MULTIPLEXER
s1 g T AL
X12 —2¢0
—X13 —]2C1 ; A3 GRND o
—X14———2c2  2v|— [ n
~daen ; 5 Vee
GRND : :

2 MULTIPLEXER

4.16
REQDL REQCL REQBL REQAL  S1H SOH
L X X X H H
H L X X Ho oL
H H L X L H
H H H X H H

ST S oL o
: L o S
L o T

L o R
........................ L o o
=N
&N
™
———CJEN
' ENCODER
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