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Chuong 1V. Pai so Bool '

Pai S6 Bool
Ham Bool
Biéu do karnaugh

Mach logic
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Mo dau " l

Xét mach dién nhw hinh vé

A
M /_/ )
v_.«/
B C
Tuy theo cach trang thai cau dao A, B, C ma ta sé cé dong
dién di qua MN. Nhuw vay ta sé c6 bang gia tri sau
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Ma dau '

A A B C MN
; < >7 0 0 0 0
A 0 0 1 0
B C 0 1 0 0
Cau hoi: Khi mach dién gom nhieu |0 |t |1 |1
cau dao, lam sao ta co the kiem 1 0 0 1
soat dworc. : 3 ; ;
Gidi phap la dwa ra cong thirc, VO 1 com o O
mOoi bién dwoc xem nhuw [a mot cau 1 1 1 1

dao
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l. Pai So Bool

Mot dai so Bool

(A,A,Vv) la mot tap hop A # @ voi hai phep toan A, v, trc la
hal anh xa:

Ar AxA—> A
(X,y) =>XAY
va v: AxA—> A
(X,y)—>XVvy

thda 5 tinh chat sau:

‘
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oM

l. Pai So Bool

- Tinh giao hoan: V x, ye A
XAY = YAX;
Xvy = YvX;
-Tinh két hop: V X, y, ze A

(XAY) AZ = XA(Y AZ);
(Xvy) vz= xv (Y Vv2).

- Tinh phan phdi : V x,y, ze A
XA(Y vZ) (XAY) V(XAZ),
XV (YA Z) (Xvy) A (XvZz).
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T

I. Pai So Bool

- C6 céac phan ti trung hoa 1 va 0: Vx €A
XAl = 1IAX =X;
Xxv0 = 0Ovx =X.

- Moi phan tlr déu cé phan t& bu: Vx €A,
4 XeA,
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T

I. Pai So Bool

Vi du.

Xét F 1a tap hop tat ca cac dang ménh dé theo n bién p;,

D.....,p, VOI hai phép toan hoi A, phép toan tuyén v, trong dé
ta dong nhat cac dang ménh dé twong dwong. Khi do F 1a
mot dai so Bool v&i phan tl 1 1a hang dung 1, phan tr 0 la
hang sai 0, phan tlr bu clia dang ménh dé E la dang ménh

débu g
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l. Pai So Bool

Xét tap hop B = {0, 1}. Trén B ta dinh nghia hai
phép toan A,v nhw sau:

\ () 1 W 0 1
0 0 0 0 0 1
1 0 1 1 1 1

Khi do, B tré thanh moét dai s6 Bool

‘


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T ——T————

II. Ham Bool

Ham Bool n bién la anh xa
f:B"— B, trong d6 B = {0, 1}.

Nhw vay ham Bool n bién |a mét ham sb c6 dang :
f = (X1, Xy, ...,X,), trong d& mbi bién trong X, Xs,..., X, chi nhan
hai gia tri 0, 1 va f nhan gia tri trong B = {0, 1}.

Ky hiéu F, dé chitap cac ham Bool bién.

Vidu. Dang ménh dé E = E(P1,P,-.-,Py) theo n bién p,,
P,,..., P, 1@ MGt ham Bool n bién.

»


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

GG eume—— L

Bang chan tri

Xét ham Bool n bién f(Xy,X,,...,X,)

Vi mbi bién x; chi nhan hai gia tri 0, 1 nén chi c6 2" trwdng
hop cua bd bien (x,,X,,...,X,).

Do d6, dé mo ta f, ta c6 thé 1ap bang gom 2" hang ghi tat
ca cac gia tri cua f tuy theo 2" trwdng hop cua bién. Ta goi
day la bang chan tri cua f
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Vi du

Xét ket qua f trong viéc thong qua mét quyet dinh dya
vao 3 phiéu bau x, y, z

M®&i phiéu chi lay mét trong hai gia tri: 1 (t4n thanh) hoac
0 (bac bd).

Két qua f1a 1 (théng qua quyét dinh) néu dwoc da so

phiéu tan thanh, 1a 0 (khdng thdng qua quyét dinh) néu da
sO phiéu bac ba.
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Ham Bool

Khi d6 f 1a ham Bool theo 3 bién x, y, z ¢6 bang chan tri nhw

Sau.
x|y |z

<

= = B O O O O
= f=s O O = fRs O O
H O B O B O += O
H B B O B O O O
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Cac phep toan trén ham Bool

Cac phép toan trén F, dwgc dinh nghia nhw sau:
Phép céng Bool v:

Vé&if, g € F, ta dinh nghia tdng Bool cta f va g:

fvg=f+g-1g

uu dunng *hi
Suy ra e

0O O 1
1 1 1

>
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T

Cac phep toan trén ham Bool

VX = (Xq,Xs,...,X,) € B,

(Fv g)(x) = f(X) + g(x) — 1(x)9(X)
Dé thay

fvge F,va(fvg)(x) = max{f(x), g(x)}

.|
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Cac phep toan tren ham Bool

Phép nhan Bool A:
Véif, g eF, ta dinh nghia tich Bool cua fva g

‘ fAg=1g ‘

VX=(X1,X5,...,X,)€B",
(FAg)(x) = 1(x)g(x)

Dé thay:

fageF,va (fAg)(x) = min{f(x), g(x)}
Ta thworng viét fg thay cho f A g
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T

Cac phep toan trén ham Bool

Phép lay ham bu:

V&i f € F, ta dinh nghia ham bu cua f nhw sau:

f=1-f
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Dang noi r&i chinh tac cia Ham Bool

Xét tap hop cac ham Bool cla n bién F, theo n bién x,,
Xo, .0y X,

< M6i ham bool x. hay X. dwoc goi la tir don.

< Pon thire 13 tich khac khéng ctia mot sé hivru han tir
don.

% Ter t6i tiu a tich khac khong cda dang n tir don.

“ Cong thire da thurce la cong thac biéu dién ham Bool
thanh tbng cua cac don thtrc.

< Dang ndi roi chinh tac 1a cong thire biéu dién ham Bool
thanh tong cua cac tw toi tiéu.

—
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X,X,V,V,Z, Z,t, t 1a cdc ti don.

xyzt; Xyt la cac don thie.
xyzt la tir toi tieu

f =xyvz v yz

|
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ll. Biéu dé karnaugh _* l

Cdng thirc da thirc toi tiéu

Pon gian hon
Cho hai céng thirc da thire cia mét ham Bool :
f=m;vm,v.... vim, (F)
f=M;v M,v... v M (G)

Ta néi rang cdng thire F don gidn hon cdng thirc G néu
ton tai don anh h: {1,2,..k} — {1,2,..., I} sao cho v&i moi
ic {1,2,..,k} thiso tr don ciia m, khdng nhiéu hon so tw
don cua My,

»
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T

Céng thirc da thive toi tiéu

Pon gian nhw nhau

Néu F don gidn hon G va G don gidn hon F thi ta néi F va
G don gian nhw nhau

** CAng thirc da thire toi tiéu:
Céng thire F ctia ham Bool f dwoc goi la téi tiéu néu véi bat
ky cbng thirc G cua f ma don gian hon F thi F va G don
gian nhw nhau

‘|
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Phwong phap biéu do Karnaugh. l

Xét f [a mdt ham Bool theo n bién xy,X,,...,X, v&i n = 3 hodc 4.

Trwong hop n = 3.

f 1a ham Bool theo 3 bién x, y, z. Khi d6 bang chan tri cia f

gdm 8 hang. Thay cho bang chan tri cia f ta v& mét bang chiy

nhat gom 8 8, twong rng véi 8 hang cla bang chan tri, dwoc
danh dau nhw sau:

X X X X

z 101 111 011 001

100 110 010 000

Z
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@i qui woc:

Khi mot 6 nam trong day dwoc danh dau bdi x thi
tai d6 x =1, b&i X thi tai dé x =0, twong tw cho y, z.

Cac 6 tai dé f bang 1 sé dwoc danh déq (t6 dam
hoac gaqh cheo). Tap cac 6 dwoc danh dau duoc goi
la bieu d6 Karnaugh cua f, ky hiéu la kar(f).

X X X X
2 101 111 011 001
Z 100 110 010 000
y y y y

»
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Trwong hop n = 4: . l

f 14 ham Bool theo 4 bién x, v, z, t. Khi d6 bang chan tri cla
f gdm 16 hang. Thay cho bang chan tri cia f ta v& mét bang
chi» nhat gdm 16 8, twong ng v&i 16 hang cdia bang chan
tri, dwoc danh dau nhw sau:

X X X X

7 1010 | 1110 0110 0010 | t

z 1011 | 1111 0111 0011 |t

Z 1001 | 1101 0101 0001 |t

Z 1000 | 1100 0100 0000 |t
y y y y

—
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V&i qui woc: '

Khi mot 6 nam trong day dwoc danh dau béi x thi tai

doé x =1, b&i X thitai dé x =0, twong tw cho y, z, t.

Cac 6 tai d6 f bang 1 sé dwoc danh dau (t6 dam hoac
gach chéo). Tap cac 6 dwoc danh dau dwoc goi la biéu doé
karnaugh cua f, ky hiéu la kar(f).

Trong ca hai trwdng hop, hai 6 dwoc goi la ké nhau
(theo nghta rong), néu chung Ia hai 6 lién nhau hodc chuing
|a & dau, 6 cudi chia cing mot hang (cot) ndo dé. Nhan xét
rang, do cach danh dau nhw trén, hai 6 ké nhau chi léch
nhau & mét bién duy nhat.

>
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e

inh ly

Cho f, g la cac ham Bool theo n bién X;,X,,...,X..
Khi do:

a) kar(fg) = kar(f)nkar(g).
b) kar(fvg) = kar(f)ukar(g).

c) kar(f) gom ding mét 6 khi va chi khi f 1a mot ti
toi tieu

‘
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Té bao : l

Té bao Ia hinh chir nhat (theo nghia réng) gém 2"k &

Néu T Ia mot té bao thi T 1a biéu dé karnaugh ciia mét
don thirc duy nhat m, cach xac dinh m nhw sau: lan lwot
chiéu T I&n cac canh, néu toan bd hinh chiéu nam tron trong
mot t&r don nao thi tir don dé méi xuat hién trong m.

‘|
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Vidu1. Xétcac ham Bool theo 4 bién x, vy, z, t. l

Biéu do karnaugh cia don thic Xyzt la

X X X X

z t
z 1
Z t
Z t

"
<

-
<

y y
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Vi du 2. l

Xét cac ham Bool theo 4 bién x, y, z, t.

Biéu do karnaugh ctia don thie yzt la

X X X X

z t
Z t
Z t
Z t
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Vi du 3. l

Xét cdc ham Bool theo 4 bién x, y, z, t.

Biéu do karnaugh cta don thic ytla

X X X X
z t
4 t
Z t
Z t
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Vi du 4. l

Xét cac ham Bool theo 4 bién x, y, z, t.

Biéu do karnaugh cia don thie t 1a

X X X X

N
=+t

V!
=t ~t

N|

N|
I.|—r-

vV v v ¥
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Vi du 5. '

Xét cac ham Bool theo 4 bién x, v, z, t.

L~ X X X X
Té bao sau: B
Z t
7 t
7z t
7 t

Yy v ¥

La biéu d6 Karnaugh cua don thérc nao?

la biéu do karnaugh cia don thic yt.

‘
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Té bao Ion. I

Cho ham Bool f. Ta n6i T 1a mot té bao Ién ctia kar(f) néu T
thoa hai tinh chat sau:

a) T la mot té bao va T  kar(f).

b) Khéng ton tai té bao T’ ndo thda T’ = T va
T < T < kar(f).

‘|
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nhw sau:

Vi du. Xét ham Bool f theo 4 bién x, y, z, t ¢ biéu do karnaugh

el

T}rn
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Kar(f) c6 6 té bao I&n nhw sau: l

X X X X X X X X
z t z t
Z t Z !
Z t 7 t
Z t z t
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N

N

X X X X
\Y Voo y
Xy
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N

N

X X X
V y ¥y y
yZt

N

N

o]

"':_,‘.:_-jl
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Thuat toan tim da thirc toi tieu.

Budc 1: V& biéu do karnaugh cua f.
Buwdc 2: Xac dinh tat ca cac té bao Ion clia kar(f).
Budc 3: Xac dinh cac té bao I&n m nhat thiét phai chon.

Ta nhat thiét phai chon té bao I&n T khi ton tai mét 6
cua kar(f) ma 6 nay chi nam trong té bao Ién T va khéng
nam trong bat ky té bao I&n nao khac.

»
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Budc 4: Xac dinh cac pha toi tiéu gom céc té bao lén

Néu cac té bao I&n chon duoc & bwéc 3 da phd dwoc
kar(f) thi ta c6 duy nhat mét phu toi tieu gobm cac té bao Ion
cua kar(f).

Néu cac té bao I&n chon dwoc & buwdc 3 chwa phi dwoc
kar(f) thi:

Xét mot 6 chwa bi phu, sé c6 it nhat hai té bao lén chira
0 nay, ta chon mot trong cac te bao Ion nay. Cw tiep tuc nhw
thé ta sé tim dwoc tat ca cac phu gom cac té bao lén cua
kar(f).

Loai bd cac phl khong toi tiéu, ta tim dworc tat ca cac
phu toi tieu gdm cac té bao Ion cua kar(f).

—
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< Budc 5: Xac dinh cac cong thic da thic tdi ti€éu cua f.

Tl cac phu toi tiéu gom céac té bao I&n cua kar(f) tim
dwoc & budce 4 ta xac dinh dwoc cac cong thire da thire
twong rng cua f

Loai bd cac cong thirc da thirc ma c6 moét céng thire da
thirc nao dé thwe sy don gian hon chung.

Cac cong thirc da thire con lai chinh la cac

cong thirc da thire toi tiéu cla f.

»
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ST 0

Vidul

< Tim tat cad cac cong thic da thic téi ti€u ciia ham
Bool:

f(X,Y,Z,)=xyzt vXy vXZ vyzvXy(Zvt)

= XYyZt v Xy Vv XZ v YZ Vv XYZ Vv Xyt

|


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T

f(X,Y,Z,0) =xyzt v XY Vv XZ v YZ Vv XYZ v Xyt

=

.|
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T

f(X,y,2,0)=Xyzt v Xy Vv XZ v YZ Vv XYZ Vv Xyt
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f(X,y,2,t) =Xyzt VXY v XZ Vv YZ v XYZ v Xyt

o
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T

f(X,y,2,t)=Xyzt v Xy VvV XZ v YZ v XyZ Vv Xyt

»
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T

f(X,y,2,0)=Xyzt v XY Vv XZ v YZ v XYZ Vv Xyt

»



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T

f(X,Y,2,0)=Xyzt v Xy Vv XZ Vv YZ v XYZ v Xyt

»
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e

f(X,Y,Z2,0) =Xyzt v Xy Vv XZ v YZ v XYZ v Xyt
Bwoc 1:Vé kar(f):



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

f(X,Y,2,t) =Xyzt VXY VXZ VyZ VXYZ WXyt

Budc 2: Kar(f) co cac té bao I&n nhw sau:



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

f(X,y,2,t) =Xyzt v Xy v XZ Vv YZ Vv XyZ v Xyt

Budc 3: Xac dinh cac té bao I&n nhat thiét phai chon:

- O 1 nam trong mét té bao I&n duy nhat x. Ta chon x.
- O 3 nam trong mot té bao I&n duy nhat yz. Ta chon yz.

1 |2
4 |5 K
1 (2 |3 —
4 |5 |6 2 |10
7 |8 2 |3
5 |6
9 |10 yZ
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Budc 4: Xac dinh cac pha toi tiéu gom céac té bao Ién

1 |2 |3
1 2 |3 4 |5 |6
4 |5 |6 7 |8

9 |10
/7 |8
9 |10 1 |2

4 |5

Ta duoc duy nhat mét pha toi tieu 7 |8
gom cac té bao I&n cua kar(f): 9 |10

XvYzZ.

YZ

— |‘
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f(X,Y,2,t) =Xyzt VXY 2™z Wz Tyt l

< Budc 5: Xac dinh cac cong thic da thic toi tiéu
cua f.
Ung v&i pha toi tiéu gom cac té bao Ién tim dwoc &
budc 4 ta tim dwoc duy nhat mot cong thire da thire
toi tiéu cla f:

X VA

‘|
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Eer———

= yzt v Yzt v yzZt v xyzt v Xzt

1 |2
3 |4 5
6 |/ |8 |9

B1l: Ve Kar(f)

|
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f =yztv yzt v yzt v xyzt v Xzt

1

— 1 1>
3 |4 5 3 (4 5
6|7 |89 617|819

zZt
1|2
3 |4 5 1|2
3 (4 5
67|89
<7t 6 7__8 9
B2: Xac dinh té bao Ié&n XVZ
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f =yztv yzt v yzt v xyzt v Xzt

—1 |2 112
3 |4 5 3 |4 5 3

1 |2 VA <t
3 5 112 1|2
3 |4 5 3 |4 5
6|7 |89 =718 5
<t 21 16(718]|9
XV7Z _

B3: Xac dinh cac té bao I&n nhat thiét phai chon
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f =yzt vzt vyzt vxyzt vxzt

<+ Bwéc 3: Xac dinh cac te bao I&n nhat thiet phai chon
= O 6 ndm trong mot té bao Ién duy nhat Zt. Ta chon Zt
= O 1 nam trong mot t& bao 1én duy nhat Xt . Ta chon Xt

= O 4 nam trong mot té bao I&n duy nhat xzt . Ta chon

XZt

»
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f =yztv yzt v yzt v xyzt v Xzt
Sl A& - 1 (2
3 |4 5 3 |4 5 3

7t X
1|2 T3 BE
= 5__ 13 |4 5 3 |4 5
Zt v XT Vv XZt
6|7 |8 1|9 1718 15 61718 l9
X7t

XVZ

B4: Xac dinh cac phu téi tiéu gébm cac té bao I&n vzt
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3 |4 5

6 (7|8 |9

7t v Xt v xzt

f =yztvyzt v yzt v xyzt v Xzt

Con lai 6 5 chwa bi phu
O 5 nam trong 2 t€ bao I&n: 2 cach chon

3 |4 5 3 |4 5

8 |9 6|7 |8 |9

@)
N

XVZ vzt

B4: Xac dinh cac phu téi tieu gom cac té bao Ién
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= yzt v yzt v yzZt v xyzt v Xzt

Con lai 6 5 chwa bi phu

f
Wi i
5

3 |4 O 5 nam trong 2 té bao I&n: 2 cach chon
1|2
6|7 |8 |9 3 |4 5
6|7 |8 |9
Zt v Xt v xzt v Xyz XYz

B4: Xac dinh cac phu téi tieu gom cac té bao Ion
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f =yztvyzt v yzt v xyzt v Xzt

12 Con lai 6 5 chwa bi phu
O 5 nam trong 2 té bao I&n: 2 cach chon
3 (4 5
6|7 |8 |9 1 ]2
- o 3 |4 5
ZU v Xt v Xzt v yzt
67|89
VZU

B4: Xac dinh cac phu toi tiéu gom cac té bao Ién |
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f =yztvyzt v yzt v xyzt v Xzt

< Bwéc 5: Xac dinh cac céng thirc da thirc toi tieu cua f

Zt v Xt v Xzt v Xyz

Zt v Xt v Xzt v yzt

|
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T

Hay xac dinh cac céng thirc da thirc toi tieu cia ham Bool:

f =xz(yvt)vXztvz(ytvXy)
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e coo—

Bi¢u d6 Karnaugh:
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_ﬁ

C4c t€ bao 16n:
Xz, yz,zt, XZt, Xyt

Cdc t€ bao 16n biat budc phai chon 1a

Xz, Zt,X Zt
Conlai 6 (1,4) ¢6 thé nim trong 2 t€ bao 16n
yz,X yt

|‘
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__1

<*Do d6 c6 2 cong thic da thic twong ¥ng v4i phu toi
tiu:

f =xzvztv XZt vX Yyt
f =xzvztv XZt v y7
«» Trong d6 chi c6 cong thic thit hai 12 t8i ti€u

|
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IV. Mang logic (Mang cac cong) : l

X1 - :

Xo - flx,.X0,....%X) _
-

X, -

Input: x4, X9,..., X, la cac bién Bool

Output f(x1, Xo,..., X,) 1a ham Bool.

Ta ndéi mang logic trén tdng hop hay biéu dién ham Bool f

—
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'0_1

Bang chan tri

not X

ac cong
*NOT:
Ki hiéu cong il
X
0
1

’ I: : Ian{

Néu dwa mdrc HIGH vao ngd vao ctia céng, ngd ra
sé la muc LOW va nguorc lai.

F(x)=X

i
0

\

Output

.|
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T

Céac cong

« AND: , ,
Cong AND co it nhat 2 ngo vao

Ngb ra la 1 khi tat ca cac ngd vao Ia 1,

N > nguoc laila 0

xandy]| XeYXAYX&YXY T P

Bang chan tri Xgl X X and Y
0 0 0
0 il 0
1 0 0
. 1. .

.|
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T

Céac cong

+ OR: Cdng OR c6 it nhat Ia 2 ngd vao

Ngd ra la 1, néu c6 mét ngd vao 1a
1, ngwoc lai la 0

xory| X+y,XvyXxy x= y
v
Bang chan tri: X Yl Xory
0) Onime
0) 1 1
1 0) 1
1 il il

.|
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T

Céac cong

+ NAND:
La cong bu ctia AND

} Cé ngo ra la ngwoc lai voi

cong AND

X nand Y = not (X and Y) :X_y

— {>— = )

, O O
OFr FEFN
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T

Céc cong

+ NOR:

La cdng bu ciia OR
D C6 ngd ra nguoc voi cong

OR

XnorY=not(XorY) = XVY

| 7
s
0
0
0



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T

Vidu f =xzvyzvxtyvyt v Xyz

A
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ho so do

Toews TR

\D

Viét biu thirc f f,y,0=(xVvyvadxyz

.|
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'ﬁ

. Thiét k&€ mét mach diéu khién bdi 2 ciu dao

Moi cau dao xem nhu 1a bién x, y : 1 1a bat 0 1a tat
Cho F(x, y) =1 khi dén sang va 0 khi dén tat
Gia str F(x, y) =1 khi ca hai cai déu bat hodc cung tat

Ta ¢6 bang chan tri sau X |y | F(X V)
18 1
pg| -0 0
opl R 0
0| 0 1

—
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' Thiét k€ mét mach diéu khién bdi 3 ciu dao

MJi cau dao xem nhu 13 bién x, y : 1 1a bat 0 1a tat
Cho F(x, y) =1 khi dén sang va 0 khi dén tat

Gia su F(x,y,z) =1 khi 1 hoac 3 X|y|z|FXY)
car deu bat BRE ]

L | O 0
Ta c6 bang chan tr1 sau 1 | o5 0

1|00 1

01 IS ] 0

Ol il 6 ]

0L OS] 1

0. 06 0
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Mach

XYZVXYZ

Vv X Y 7 VaXSied
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