8 Karnaugh maps = (\h’W\M\ bt + Venm Ol'\"‘?l‘mv
xo ~ 36\)& B

x e [ A£ \ (/ %)

8.1 Two input K-maps

0 1

0 | ™Mo | M2

1 | M1 |ms3

8.2 Three input K-maps
(/) |
> ! By

AB
00 01 11 10
C

0 | Mo | M2 | Me | My

1 | M1 |m3 | my | ms

8.3 Four input K-maps

AB
00 01 11 10
CD

00 | Mo | Mg |M12| Mg

01 | M1 | M5 |M13| ™Mo

11 | m3 | m7 [M15|M11

10 | M2 | Me |M14|M10

8.4 Five input K-maps

A=0
BC
00 01 11 10
DE

00 | Mo | Mg |M12| Mg

01 | m1 | m5 |M13| My

11 | m3 | my7 |15 |M11

10 | m2 | Mg |14 |M10

\ 2, \L 25

00 01 11 10

00 |Ma1e |M20 |M28 | M24

01 |ma7|ma21 |Ma2g | M25

11 |™mag|Ma3 |M31 | Ma7

10 |™m18 |Ma2 |M30 | Ma26
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9 DMore Gates and notations summary

T T T
0 0 T
0 r o0 trplr =0 (zx . 1x). =0 01D YONX
I “:ologﬂm_ r o o
< cx (&) 1% x 1%
0
d
v
0 T T
T 0 T
T 1 0 B lr=0 X _ Ix =D 910 YOX
T O g 0 0 0
V gtz | 1z
0
d
v
0 T T
0 0 T
0 L0 trt =0 (@x | 1¥). =0  9®D YON
I ola@ g I 0 0
\v <y + Tx 7 ox Ix
0
qd
v
0 T T
T 0 T
T T 0 Crlx=%r-lx=¢3 (gx 3 IX). = 93¢ ANVN
T O g T 0 0
\v/ Cx .1z | ex 1z
0
qd
v
deur-3y1 foquiss (ISNV) 9Iqe], yniy, ‘1dxoe weso0g Sortrep /D QureN
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Example 10. Convert the following Boolean expression into a K-map. f = AB 4+ CD
%ﬂv\. thgtWs

7 Iz 41 3I"Aé
ol o] 0| P
N 1 0 D %1,; 31*C’
q .,/ 3 “ —
0710 D =
C — 06 o CJZ 2
- f- 9, D

Problem 10. Convert the following logic circuit into a K-map.

A g

h
B
f

C

D

10 Boolean Algebra

10.1 Axioms of Boolean algebra

1.0-0=0 O : O = O

2.1+1=1
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\M 3.1-1=1
OU\A\ 4.040=0
5.0-1=1-0=0

X w
A T
- 7.1=0 —_—

o

. z=0ifzx #1

9. z=1ifz#0 ’L\;

10.2 Single variable theorems (Prove by drawing K-maps)

20 '
1. 2-0=0
2C
0}\}&9 V0 ' d
P,
'D 7 S | 7LT-y
/>.
*
3. z-1=x

4, x+0==x

6. z4+x=2x
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Remark 2 (Duality). Swap + with - and 0 with 1 to get another theorem

10.3 Two and three variable properties (Prove by K-maps)
1. Commutative: z -y =y -z, z+y=y+2x

2. Associative: - (y-2) = (z-y) - z,)x +y+2)=(+y)+=

Y2

() wady
// 7N
Distributive: z+(y+z) =z -y+ - AtY2 = Gx.fl_ﬂ) (7‘.*2)

KK S = b‘*‘d\(‘ﬁ“”-)» U - (}6—1—2) Y. Ckﬂ-rz>
FRFNZ Ay v 92

\,_—4
’,9([‘91—7(24-— \a*\{)zf«@-(fo’],Jrz)Jr""z
4. Absorption: x +z-y=z,2z-(r+y) = b(l-\—‘ZB __\_—)L Z

— v\t = Yt AL

15



0 il ﬁﬂ va : N
s M) el
- K |
. L, yﬁ 17 - Ik |
> ¥ﬁl gl — 115> N
¥ | 1T |
R H{ _ L p 0
- O ; mw
1 @ D
2 | A T -\
g ) %Y - ! 1.\2 ) %u \ L
L5 2 ~ N
® ¥
— n
2 |
Al
Jo
¥ mu —
=
O OM
VNS
H 1\\A./k )
)




7
A
S =
x 1. i
+ A - I
- \ —
= S ,,
. s ~
B < ,/
/U\ S ) T
wANNEN g
~ © |
a//\ i
v J
~ N { SR
, o =2
, < 5= T
_ —— - : n |
ﬁ_/ - ES < < ™
Mlu ﬂ, << / ’
: 5 lu/M \ // o)
P } 7/
— &2 M/
. [N 1 C
>0 ) i
i \ /\vx
fl\/ ~—
i =M
—




5. Combining: L sty (v +y) - (v +9) =2z
. (6 + A \0 =X

6. DeMorgan’s theorem: -y =2+ 9y, c+y=2-4.

. A W
7. Concensus: A~

N

L)

(a) z+Z-y=xz+y
—

9 |

(C)x‘\y+yz T-z=2-y+T-2
e w5
LWS R S N A
Olo 1[0 b o T o
2 (O O N (I I R

PdNe NS —) (@) (49 (y+2)- (5 +2) = (0 +y)- (2 +2)
WO \L’\“‘\”\’\{’S
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Example 11 (Multiplexer). Multiplezer is q_circuit used to select one of the input lines x1 and
o based only select input s. Whe @ 1 18\ selected selected otherwise. Find a boolean
l

expression and a circuit for multipléxes

O )
. O \
| ©
Example 12. Simplify f = ABC + ABC + ABC uszég boo}ean algebr

e /:BZ*(%@C ABC

W
\

=(A+m)E

= -
= B¢ =+
Example 13. Simplify f AAC + ABC using K-maps.

oy
+
4
g >
~
=Y
—+
>
o
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