3 Lecture 4: MACH TO HOP

Bién soan:Th.S Bui Quoc Bao
(Base on Floyd, Pearson Ed.)



i RUT GON HAM BOOLEAN

F(A B)=A+AB

F=A+AB=A(B+B)+AB
-~ AB+AB+AB+AB=A+B

A
F
B




i RUT GON HAM BOOLEAN

= Hai ham Boolean bang nhau khi vai
cung ngod vao chung cho ngo ra giong
nhau.

= Khi thuc hién mach, ta nén dua ham
Boolean vé dang toi uu nhat

- Dleu do glup thuc hlen ham Boolean vGi
so cong it nhat, glam chi phi thuc hién
va tang toc do cua mach.



DANG CHINH TAC SOP

a b c F Condition thatais 0, b is O, cis 1.
0000 /
0 01| 1)aebec
01 0| 1)aebec
01 1| 1)]aebec

Function F is true if any of
1090 0 o these and-terms are true!
1 0 1| 1) aebec
1 1 0
1 1 1

1) aebec @
0

F=(aebec)+(aebec)+(aebec)+(aebec)+(aebec)
Sum-of-Products form (SOP)




CAC DANG CHINH TAC

a b c F Mot minterm 1a moét tich cua cac
N _ bién ngd vao, cac bién & dang
00 01 0jaebeC =m; |50 thuong hodc I bo.
0 01| 1|aebec=m,
0O 1 0 1laehDeC = m, Note: Binary ordering
0 1 1 TlaebeC -,
1.0 0| OlaebeT =py,
1 0 1| 1]/aebec =m,
_ Dang chinh tac 1 (SOP) gébm cac minterm
1 1 0 1 = 9
aebeC =ms | oR lai véi nhau
1 1 1 OlaeDeC =m,

F=(aebec)+(aebeC)+(aebec)+(aebec)+(aeber)
F= m + m + m; + mg + mg
F=Y (12,356)



Two variables:

a b | minterm
0 O | ab =m,
0 1| ab=m,
1 0]ab =m,
1 1 |ab=m;

Three variables:

a b c | minterm

O 0 O | abc =m,
0 0 1 | abc =m,
0 1 0 |abc =m,
0 1 1 |abc =m,
1 0 0 |abc =m,
1 0 1 [abc =m;
1 1 0 [abc =mg
1 1 1

abc =m,



Four variables:

a b c d |minterm

O 0 0 0 |abcd =m,

0 0 0 1 |abcd =m,

0 0 1 0 [abcd =m,

0O 0 1 1 |abcd =m,4

0O 1 00 [abcd =m,

0 1 01 |abcd =mg

0 1 1 0 |abcd =mg

0O 1 11 (abcd =m,

1 0 0 0 |abcd =mg

1 0 0 1 |abcd =mg

1 0 1 0 [abcd =my
1 0 1 1 |abcd =my,
1 1 0 0 |abcd =m,,
1 1 0 1 [abcd =my,
1 1 1 0 |abcd =my,
1 1 1 1 |abcd =my;



I:L RUT GON HAM O DANG SOP

& dang SOP:

F=(@ebec)+(aebec)+(aebec)+(aehec)+(aeber)

S dung céac dinh ly ciia dai s6 Boolean dé rat gon

Nhom céc phan t&r gibng nhau lai voi nhau

D @0 @ ED
s)(boc)‘(aob) ‘(‘(

Tacox+x =1

F=(bec)+(@eb)+(bec)




G CHINH TAC POS

O
- 2>
=

A B C F A B C
0 0 0 0 0 0 0 A+B+C=M,
0 0 1 0 0 0 1 |A+B+C=M,
0 1 0 0 0 1 0 A+B+C=M,
o 11 1 0 1 1 |A+B+C=M,
O 1 0 0 |A+B+C=M,
1 1 0 1 1 0 1 A+B+C=M,
1 1 1 1 T 1 0 [A+B+C=M;
1 1 1 A+B+C=M,
F & dang chuan 2 (POS):

F=(A+B+C)e(A+B+C)e(A+B+C)
F=M,eM, e M,
F=TIM(, 1, 2)



i BAN DO KARNAUGH (BIA K)

= Ngoai 3 phuang phap biéu dién ham
Boolean da noi, ta con dung bia K dé
biéu dieén ham Boolean

= BiaKlal bang cac 0, moi 0 u’ng VOi
mot to hop cac ngo vao cua ham
Boolean, va chifa gia tri cla ham
Boolean tai gia tri ngo vao do

= Thuc chat, bia K la mot bang chan tri




BAN DO KARNAUGH

2-variable K-map

F(A,B
AB Gy
0 1 =
/ 00l 10

Space for AB

Space for AB

“o%>
v
O—\\—\O'I'I




Ban do Karnaugh c6 thé mé& réng dén 4 bién

fA,B,C ILI B f A 1
( ) oo f(A,B,C,D) CVS\ 00 01 11 10

00| 000 | 100 00 |0000/0100
m me|  my
01
— C —
11
R 1 C
10{ 020 [ 110
. m, Mg .
3-variable B
K-map 4-variable
K-map




F(A,B,C,D)=ABCD +AB'CD’ + ABCD + ABCD + ABC'D

F (A,B,C) ABC +ABC+ABC +ABC A /
i /o
f(A,B,C /
| \é& 7L/ \0 3 0],
B
00 1 ON 0 \g\ 11 0
) _ \N R A\, D
o oj 0 JdM 11T O0NO |
_ o v
B11 110 / I 0 IO 1 I'I
10 O 1“ B
4-variable
3-variable K-map

K-map




+

= Trén bia K, chi can ghi hoac gia tri 1,
hoac gia tri 0

B B
C\lg 00 01 11 10 cp\. 00 01 11 10

00 olololo!l o
01 1 0110 | 0O 0
"nl1 |1 11 010
10 1 | 1 1000 |0




= DUng bia K dé rit gon ham Boolean:

A 0 1
ol 0 1{ We can combine A'B and AB
1 0 ‘ 1
B
F=AB+AB AN 0 1
=B

We can combine AB’ and A'B 11 o 0

G=AB'+AB
= A’
Céc 6 trong vong khuyén nhuw trén |1a cac 6 ké can




Cac 6 ké can:

Poi dién

C
A o 12
Lo T
00
01 T ]
_ T B
11
A l i
10

C

Cac 0 ké can la cac o chi
khac nhau ¢ mot bién

Dai dién




F(C,B,A) = ABC’ + AB'C + AB’

B
F | —
0 Lt . _
AB ; w In the K-map, adjacency wraps from left to right
o0 m _ and from top to bottom
oo
- B F(C,B,A)=AC +B'C
11 01| 0
A . Same function, alternative “circling”
_10 0 m Note: Larger circles are better




Pé rit gon ham Boolean bang bia K:

= Biéu dién ham Ién bia K

= Nhom cac 0 ké can mang cung gia tri 1 (hoac 0)
thanh cac nhom bang cac vong khuyén

= SO phan tir trong moi vong khuyén 13 2n

= MOt phan tlr cd thé nam trong nhiéu vong khuyén

= SO vong khuyén la it nhat, so phan tU la nhiéu nhat.

= Viét biéu thdc rit gon.




