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Pai s6 Boole (4 tiét)

* Pai s6 Boole

* Biéu dién Ham Boole
* Cong logic

e Cyc tiéu hda cac mach



Pai s6 Boole

* Pai s& Boole dua ra cac phép todn va quy tic lam viéc véi tap {0,1}

e Cac chuyén mach dién tlr cé thé dwoc nghién clru bang cach dung tap
nay va cac quy tac ctia dai sé Boole.
* Ba phép todn dugc dung nhiéu nhat:
* Phép todn lay phanbu: 0 =1; 1 = 0;
* Phép todn |3y tong (ky hiéu + hodc OR): 0+0=0; 0+1=1; 1+0=1; 1+1=1;
* Phép todn lay tich (ky hiéu . hodc AND): 0.0=0; 0.1=0; 1.0=0; 1.1=1;
* Phép Iay phan bu, 13y tong, 13y tich tuwong rng vdi cac todn tir logic

pht dinh, tuyén, hoi, trong d6 1 twong duong véi bung, 0 twong
duwong v&i SAL.



Biéu thirc Boole

* Cho B={0,1}, bién x dwoc goi la bién Boole néu né nhan gia tri trong B.

* Biéu thirc Boole véi cac bién x4, X,,...,x. duoc dinh nghia dé quy nhu
sau:
* 0,1, X;, X,,...,X, la bi€u thirc Boole;
« N&u E, va E, | c4c biéu thirc Boole thi Ey, (E,.E,) va (E,+E,) cling | biéu thirc
Boole.

*Vidu: 1.0+ (0 + 1) = 0 + 1=0;




Hiéng ddng thoe T#n goi
X = X Ludt phan bl kép
¥ + X =X Luat gy <dng (idempotent)
X XK =X
X +0 = x Lust déng nhét
X . 1 =x
X +1="1 Lu&i nudl
x.0=20

Ludt giao hoan

Xy = ‘_lll'.'H:

X + (y+z) = (x+y) + 2 Luéit két hop
x(y2) = xy) z -

X +yz =(x+y)(x+ 2z Luai phin phdi
x (y+z) =xy t+ x2

(xy) = x + ¥ Lufi De Morgan




Tinh doi ngau

DGi ngau clia mot biéu thirc Boole bang cach thay cac phép toan tong
thanh tich, cac phép todn tich thanh tong, hang 0 thanh 1, hang 1
thanh O.

Tim cdc d6i ngfu cia x(y + @) va x . 1 + & + 2).

x + (v1) va (x + Oy . 2)

Mot hang dang thirc van dung néu ta ldy ddi ngau 2 vé clia né 2 Giai
thich méi quan hé gitra cac hang dang thirc trong moi cap.
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M6t ham tw B ture la tu tap {(x,,
X,) | X, € B}toiB=1{0,1},

dzuo'c gol |3 ham Boole bac n.

Ham Boole duoc cho trong cac

banE hoac ban biéu thirc tao boi

cac bién va phep todn Boole.

Vidu: F(x,y,z) =xy+2z

Hai ham duwoc n bién F va G duoc
oi la banﬁ nhau neu F(bl,

b) G vOi moi
bl, b bt uocé Ha| b|eu thirc
du’o*c 0| ra tu’o’nﬁodu@ngneu hai
ham b|eu duoc biéu dien bang
hﬂl biéu thirc tuwong ng bang
nhau.
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x y z xy z Fixypz) = xy + z
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Flx, .., x,) = Flx;, ., x,).
(F +Glix,, .., x) = Flx;, ., xp + Glxy,
(FG)(xl, cray xn} - F(Il, cany II"I} G(xh ey xn).
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Biéu dién cac ham Boole

Giai quyét hai bai toan:

* Cho giéNtri clla mot ham Boole, [am thé nao tim dwoc biéu thirc Boole
biéu dién ham dé?

e Lidu cé thé dung mot tap hop nhd hon cac toan tlr dé biéu dién cac
ham Boole hay khong?

Hai bai todn nay cé tdm quan trong trong thiét ké mach.



Tim biéu thirc Boole biéu dién ham F(x,y,z) va G(x,y,z) cho trong bang dudi day

F(x,y,2) = xyz
G(x,y,z)=xyzZ + Xyz



DINH NGHIA 1. Mot bién Boole hosic phidn bl clia nd duge goi la mat
tuc bién. Tich Boole yy, .. y, trong do y; = x; hodc y; = E,- vit x), X
.. Xy 1A cac bién Boole duge goi-ld mot fidu haeng (minterm). Do dd, tigu
hang 14 tich cGa n tuec bién.

—>Bang cach 13y téng Boole cla cdc tiéu hang phan biét chung ta cé thé
l4p duoc biéu thirc Boole vdi tap gid tri da cho trudc.

Tong cac tiéu hang biéu dién ham duoc goi 1a khai trién tdng cac tich
hay dang tuyén chuan tac.

Tim khai tri€n tdng ede tich cha ham Fxyz) = (x + y) z

Flryz) = xyz + xyz + xyz



Tinh day dd

* Tap hop {.,+,} dugc goi day di vi moi ham Boole déu cé thé biéu dién
bang cach dung cac phép toan .+, .

e Liéu cd mot tap hop cac phép toan khac nhé hon ma van day dd?
* C4 thé loai bo phép + bang cdch dung De Morgan: x + y = Xy

* Nhw vay tap {.,’} va tap {+,7} cling |a tdp day du, con {.,+} thi khéng |3
tap day du.

e Lidu cd mot tap hop chi gdm 1 phép todn ma van day da?
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= 0|1 =0]0 =1 ¥ = x|x

0l1 =0, 0,0 = 1. xy = (x|y)|ix|y



Tim khai trién tong cac tich cla cdc ham Boole

al Fixy) = x + ¥ by Frx,y) :x;
d) Fxy) =y
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Tim khai trién tong cac tich cla cdc ham Boole

a) Fix,y,2) = x + y + z by Fix,yz) = (x + 2} y

c) Fix,y,z) X d) Fxyzl = x ;



Tim khai tri€n téng céc tich cia ham Boole F(x;, x;, X3, x4, Xs5) biét
rang F nhan gia tri 1 néu va chi néu ba hodac nhiéu hon cac bién
X1s Iz, I_:;, I4, xs cd gié. tI‘l i.



Bi¢u dién cdc ham Boole sau bing cach dung cac phép todn .

a) x + y + 2 by x + y(x + z}

e) (x + y) d) x (x + y + 2)

va



Cac cong logic

* Dai s6 Boole dung dé md hinh hda so dé cac mach trong cac dung cu
dién tur;

e Moi dau vao va moi dau ra 1a mot phan tl thudc tap {0,1}

* Cac phan tl co ban clia cdc mach duworc goi la cac cong, moi loai cong
thuc hién mot phép toan Boole;

* Xay dwng cdc mach bang cach sir dung 3 loai phan tir: B6 dao (lay
phan bu), cdng OR (lay tdéng), cong AND (lay tich).
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T6 hop cdc cong

* Cac mach t6 hop cd thé xay dung bang cach dung t6 hop cac bd dao,
cac cong OR va AND.

*Vidu: xy + Xy
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Dung cac mach tao cac diu ra sau :

@ x + yx ;

by xfty + z2 va &) x + y + 2) (x y 2)
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MOt 4y ban gém ba thanh vién phal quyét dinh cac vén dé
cia mét td chic, MOi mét thanh vién bd phi€u tan thanh hoac khéng cho
moéi mot dé nghi duge dua ra. Mot dé nghi sé duge thong qua néu no
nhan duge it nhdt hai phiéu tan thanh. Hay thiét k€ mdt mach cho phép
x4c dinh duge moét dé nghi cé duge théng qua hay khéng.
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BO cong (1)

Thiét k& mach logic cong hai s6 nguyén khong am duoc biéu dién dudi
dang sO nhi phan.

B nlra cOng (cong 2 bit): dau vao la 2 bit x, y, dau ra gdm 2 bit s, c
trong dé s |a bit tong, c |13 bit nha.
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Dau vao Dau ra

BO cong (2) . y ;
Thiet ké mach 1 1 ; 1 1
logic cong hai sO : 1 0 0 1
nguyén khong am 1 0 1 0 1
duac biéu dién \ A : ?
dudi dang so nhi 0 1 0 1 0
phan. 0 0 1 ! >
0 0 0 0 0

Xy — 85 nie 5y

Sz Xy r XyCie XYoo ¢ X jey Yo —] 979 b

2 L -
r{lhg Xz

{xsy) (.EF ~
) Civt = XVCG + XyE 1 XyC; + Tyc.
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Cuc tieu hda cdc mach

* Hiéu qua cdia mdt mach t6 hop phu thudc vao sé cac cong va su bo tri

cla cac cong dd.

 Ludn cd thé khai trién tdng cac tich dé tim tap cac cong logic = cb
nhiéu tiéu hang = t6 hop lai.

e Vi du:
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Ban d6 Karnaugh hai bién (1)

* CS 4 tiéu hang co thé trong khai trién tdng cac tich

y y
r Xy X
X o Xy

* Danh d4u cac tiéu hang cé mat trong tong cac tich vao bang
* Vidu:

X 1 X I1 x ['1\
1 X 1 : 1 1|

(@l xy + Iy ) xy + Xy va (¢ xy + xy + xy

|
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Ban d6 Karnaugh hai bién (2)

* Nhan dang cac tiéu hang c6 thé t6 hop tir badn d6 Karnaugh

* B4t c* hai 6 nao ké nhau chira s6 1 thi déu cé thé td hop lai thanh
mot tich chi cd 1 bién.
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Ban do Karnaugh ba bién
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a) xyz +xyz+xyz+xyz ,

b) xyz t xyz taxyz +txyz+xyz

¢} xyz +axyz txyz +avz txyz +xyz+xyz.
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c) x+y+z




DUng ban dd Karnaugh dé tim khai trién cuc tiéu cadc ham sau

a) xy b) xy +Xy e) xytxy+xy+xy



DUng ban dd Karnaugh dé tim khai trién cuc tiéu cadc ham sau

a) xy +xy b) xy + xy ¢} xy + xy + xy + xy.



DUng ban dd Karnaugh dé tim khai trién cuc tiéu cadc ham sau

a) xyz+xyz
b) xyz + xyz + xyz + xyz
c) xyz+xyz+xyztxyz+xyz

d) xyz + xyztavz+xyz+xyztxyz



