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Ham Boole

Pai sb Boole

Hoang Anh Buc

m Dai s6 Boole (Boolean Algebra) dua ra cac phép toan va

quy tac lam viéc vai tap {0, 1} (Ung v6i {F, T}) (&)Hameeck
m Cac phép toan dugc st dung nhiéu nhat trong Dai so
Boole
m Phan bu (complement): 0 =1va1 =0 (&ng véi —)
m 76ng (sum):0+0=0,0+1=1,140=1,val+1=1
(Ung vai V)
m Tich (product):0-0=0,0-1=0,1-0=0,val-1=1(Ung
vOi A)
Bai tap 1
Tinh1-0+4(0+1)
Bai tap 2

Dich tuong duong Iégic (T A'T) v ~F = T sang mét dang thic
trong Pai s6 Boole.
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Ham Boole

Gia st B = {0,1} a0 ook
. ) Hoang Anh Buc
mB"={(x1,22,...,2,) |x; € BV 1 <1i<n}
A ‘A . A A . Ham Boole
m Mot bien x duodc goi la mot bien Boole (Boolean variable)

néu néd chi nhan cac gia tri tv B
M6t ham F : B™ — B duogc goi la mét ham Boole bac n
(Boolean function of degree n). Cac gia tri cia mot ham
Boole thuong dudc cho bdi cac bang
Céc biéu thiic Boole (Boolean expression) véi cac bién
x1,%2,...,2, dugc dinh nghia mot cach dé quy nhu sau:
m0,1,21,22,...,2, 12 cac biéu thiic Boole
m Néu E; va F la céc biéu thiic Boole thi E, (E; + E»), va
(El . EQ) Cl:lng la
Maéi biéu thiic Boole biéu dién mét ham Boole. Cac gid tri
cla ham nay nhan dugc bang cach thay 0 va 1 cho cac
bién trong biéu thiic dé
Ham Boole F bac n cling cé thé dugc biéu dién trén do thi
()., bang cach danh dau céc dinh tuwang tng vai cac bd
(x1,22,...,2,) thoba man F(zy,...,z,) =1
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Ham Boole

Vidu 1
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Ham Boole

Pai sb Boole
m Cac ham Boole bac n F va G dudc goi la bang nhau Hoang Anh B
(equal) kh| Vé. Ch'i kh| F(bl, b2, c ooy bn) — G(b17 bQ, c ooy bn) Ham Boole
Vo] mOl bl,bg,...,bn e B
m Hai biéu thiic Boole bi€u dién cling mdt ham Boole dugc
goi la hai biéu thuc fuong duong (equivalent)
m Phan b (complement) clia ham Boole F la ham F dugc
dinh nghia bdi F(z1,22,...,2,) = F(z1,22,...,2,)
m 76ng Boole (Boolean sum) cla hai ham F va G la ham
F + G dugc dinh nghTa boi (F + G)(le‘l, To, ... ,ZL’n) =
F(ri,xe,...,2,) + G(x1,T2,...,2,)
m Tich Boole (Boolean product) cua hai ham F va G la ham
F - G dugc dinh nghia boi
(F-G)(x1,x2,...,0y) = F(x1,22,...,2,) -G(x1,22,...,Tp)
Bai tap 3
CG6 tat ca bao nhiéu ham Boole bac n khdc nhau?
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Ham Boole

Mét sb hang dang thiic quan trong trong Pai sé Boole

Tén goi Pang thirc
Luat phan bu kép —
(Law of the double complement) r=a
Luat Idy dang r+r==x
(ldempotent laws) T-T=2x
Luat dong nhat r+0=uzx
(Identity laws) x-1=ux
Luat nuot r+1=1
(Domination laws) x-0=
Luat giao hoan r4+y=y+=x
(Commutative laws) Ty = Yx

Luat két hap
(Associative laws)

(z4+y)+z=x+ (y+2)
z(yz) = (vy)z

Luat phan phoi
(Distributive laws)

r+yz=(x+y)(x+2)
r(y+z)=xy+xz
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Ham Boole

Pai sb Boole

M6t sb hang dang thic quan trong trong Dai s6 Boole (tiép)

Hoang Anh Buc

Tén goi Déng thuc Ham Boole
Luat De Morgan | (zy) =7+ 7
(De Morgan laws) | (z +y) =Ty

Luat hap thu r+axy==x
(Absorption laws) | z(z +y) = x
Tinh chat don vi

(unit property)
Tinh chat khéng _
xx =0

(zero property)

r+x=1

Bai tap 4

Bang cdch st dung bang dé biéu dién cdc ham Boole, hay

chung minh luat phan phéi x + yz = (x + y)(x + 2)

Baitap 5

Bang cdch st dung céc dang thirc quan trong khac trong bang,
hay chung minh luat hap thu x(x +y) = x "



Ham Boole

Pai sb Boole

m D0/ ngau (dual) ctia mot biéu thirc Boole 1a biéu thic thu
duoc bang cach thay tong (tich) bang tich (tbng) va thay 0 (1)

Hoang Anh Buc

b‘éng 1 (0) H:‘amBooIe
-+ =- mEO0=1
m = 1 m1l1=0

m D6i ngau clia moét ham Boole F dugc biéu dién bdi mot biéu
thirc Boole 14 mdt ham Boole dugc biéu dién bdi doi ngau cla
bi€u thiic dé

m D6i ngau clia mot ham Boole F dugc ky hiéu [a F¢ va khéng
phu thudc vao biéu thiic Boole cu thé biéu dién ham Boole do

m Nguyén ly dbi ngau (duality principle): dang thiic van dung khi
lay db6i ngau ca hai vé

Vidu 2

O Dcf)i ngé:lu citaz(y+0)laz+ (y-1)

m Doingauctaz -1+ (y+z2)1a(x+0)-(y-=2)
Vidu 3

m Taco z(z +y) = (luat hap thu) ]
m Lay doi ngau ca hai vé, ta c6 = + zy = = (luat hap thu)
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Ham Boole

Pai sb Boole

m Céc dinh nghia va két qua chiing ta da dé cap cd thé dugc ong A Bic
chuyén sang cac két qua cho cac ménh dé hoac tap hgp

m Do do, sé rat hitu ich néu ta c6 thé dinh nghia dai s6 Boole mot
cach trtu tugng

Ham Boole

-+ Dai so Boole

Mot Pai s6 Boole (Boolean algebra) 1a mét tap B vdi hai toan ti hai
ngdi (binary operation) V va A, cdc phan t&r 0 va 1, va mét toan ti
mot ngbi (unary operation) —, ky hiéu [B,V,A,—,0,1], sao cho cac
tinh chat sau dung véi moi z, y va z thuoéc B
m Luat dong nhat (identity laws): z VO =z vaz Al ==
m Luat bu (complementlaws): x VT =1vaxz AT =0
m Luat két hop (associative laws): (zVy)Vz =2z V (y V 2) va
(xAy)Nz=xNA(yAz2)
m Luat giao hoan (commutative laws): z Vy =y V x va
TNANY=yNzx
m Luat phan phdi (distributive laws): z V (y A 2) = (z V y) A (z V 2)
vazA(yVvVz)=(@xAy)V(xAz)
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Ham Boole

Pai sb Boole

Hoang Anh Buc

@ Ham Boole

m [B,+,-,7,0,1],trong d0 B = {0,1} va +,-,~ la cac toan tor
da dinh nghia & phan dau bai giang, la mot dai so Boole

m [P,V,A, —,F,T], trong d6 P la tp cac ménh dé I8gic va
V, A, — la cac toan t 16gic, la mot dai so Boole

m [P(U),u,n, ,0,U],trong dé U la tap vi tru ndo dé, P(U)
la tap tat ca cac tép con cia U, va U,N, la cac toan tu
tap hop, la mét dai s6 Boole
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Ham Boole

Pai sb Boole

Vi dU 4 Hoang Anh Bic
S& dung dinh nghia, chirng minh rang trong mot dai sd Boole o Boole
[B,V,N\,—,0,1],v@imoix € BtacoxVx=xvaz Az =z (luat

I0y dang (idempotent laws))

rVr=(xVzx)Al ludt dong nhat
=(xVz)AN(xVT) luat bu
=2V (zAT) luat phan phoi
=zVO0 luat bu
— 7 luat dong nhat
rAz=(xAz)V0 ludt dong nhat
= (xANx)V(xAT) luat bu
=2 A (zVT) luat phan phoi
=z A1 luat bu

— 7 luat ddng nhat o4



Biéu dién cac ham Boole

Pai sb Boole

Hoang Anh Buc

Biéu dién cac ham
Boole

Hai bai toan quan trong trong dai sé Boole
m Cho cac gia tri cla mot ham Boole, tim mét biéu thiic
Boole biéu dién ham dé
m Moi ham Boole c6 thé dugc biéu dién bang bi€u thic chi cé
cdc toan tr v, A, va—
m Bi€u dién moi ham Boole bang biéu thic vdi cang it toan
tf cang tot
m Moi ham Boole c6 thé dudc biéu dién bang bi€u thirc chi cd
mot toan tu
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Biéu dién cac ham Boole

Pai sb Boole

Hoang Anh Buc

m MOt bien Boole hodc phan bl clia né dugc goi la mét fuc 5 i cio ham
bién (literal)

m Tich Boole y1y-> ...y, trong dé y; = z; hoac y; = =; vGi cac

bién Boole z1, xs, . .., z, dugc goi la mot tiéu hang
(minterm). N6i cach khac, moi tiéu hang la tich clia cac tuc
bién

m Tiéu hang y1y2 ...y, €6 gid tri bang 1 khi va chi khi y; = 1
véi moi 1 < i < n, nghia la khi va chikhiy, = z; néuz; =1
vay; =T; héux; =0

m Tong Boole clia céc tiéu hang cé gia tri bang 1 chi khi mot
trong cac tiéu hang cua tong cé gia tri 1
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Biéu dién cac ham Boole

Pai sb Boole

Vll dU 5 Hoang Anh Burc
Tim biéu thiic Boole bi€u dién cac ham F va G cd céc gia tri
cho bdi bang sau (14)Bidu dién cac ham

Boole

m M6t biéu thirc biéu dién F can c6
giatrilkhiz =z=1vay =0,
va co gia tri 0 trong cac truong
hop con lai

m Lay F(z,y, 2) = 272

m Mét biéu thitc biéu dién G can cé
giatrilkhiz=y=1vaz=0
hoacx =z2=0vay=1,vaco
gia tri 0 trong cac truong hgp con
lai

m Lay G(z,y,2) = 2yZ + TyZ

C4c biéu thiic nhu trén dugc goi 1a khai trién téng cdc tich
(sum-of-products expansion) hay dang tuyén chuén tac
(Disjunctive Normal Form - DNF) cia cac ham F va G o4

OO OO~ H M8
SO R M= OO M
O =R O = O = O X
SO O OO~ O O
Nl NoleNeN =1%o




Biéu dién cac ham Boole

Pai sb Boole

MOt khai trién {é’ng cac tich (sum-of-products expansion) hay dang
tuyén chué?g tac (Disjunctive Normal Form - DNF) ca ham Boole F la
mot biéu dién cua F dudi dang tong céac tiéu hang. Ngoai cach dung

Hoang Anh Buc

b&ng céc gid tri, ta cling c6 thé tim dang khai trién téng cdc tich théng 56 i cdo ham
qua cac dang thuc da biet
Vidu 6
Tim khai trién t6ng cdc tich cla F(z,y, ) = (z + y)Z
(z+y)Z=0Z+yz luat phan phoi
— 21z + 1yz luat ddng nhat
— 2y +9)Z + (x +T)yZ tinh chat don vi
= 2YZ + TYZ + cYZ + TYZ luat phan phoi
= xYZ + xYz + TYZ luat |Gy dang

Tuong tu, ta cling cé thé tim cac bi€u thic bi€u dién mot ham Boole

F bang cach lay tich Boole cla cac téng Boole. Biéu thic tim duoc

goi 1a khai trién tich cdc téng (product-of-sums expansion) hay dang

hoi chuén tac (conjunctive normal form - CNF) cia F 34



Biéu dién cac ham Boole

Pai sb Boole

Hoang Anh Buc
m Moi ham Boole déu co thé dugc biéu dién dudi dang téng
Boole cla céc ti€u hang, trong dé méi ti€u hang la mot tich (10) Bidu dién oo ham
Boole clia cac bién Boole hodc cac phan bu cla ching Boole

m Noi cach khac, mbi ham Boole cé thé dugc biéu dién bang
cach dung céac toan tr Boole +,+,~. Tap cac toan tor
{+,-,7} dudc goi la mét tAp day du (functionally complete)

m Liéu ta cd thé tim dugc mét tAp cac toan tl day di nho
hon hay khéng?

m Tap {+, "} |a mot tap day du (luat De Morgan)

m Tap {-,~} la mot tap day dd (luat De Morgan)

m Tap {+, -} khéng la mot tap day du (vi du, ta khéng thé biéu
dién F(z) = T bang mét biéu thirc Boole chi c6 hai phép
toan + va )

m Liéu co ton tai mdt tAp cac toan t( day dl chi cd dung mot
phan tr hay khéng?
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Biéu dién cac ham Boole

Pai sb Boole

Hoang Anh Buc

Ta dinh nghia hai toan t&r | hay NAND va | hay NOR

r |y | x | Y (33 NAND y) xly (x NOR y) gf;edién céc ham
1|1 0 0
110 1 0
01 1 0
00 1 1

Cac tap {|} va {|

'} déu la céc tap day di

Bai tap 6 Bai tap 7

Ching minh rang Ching minh rang

(@) T=x|=x @) T=xlx

©) zy=(z|y) | (x|y) b) zy=(zlz) ) (yly)
) z+y=(z]z)|(y|y) ) z+y=(lyl(zly)
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Céc cong logic

Pai sb Boole

Hoang Anh Buc

m Dai s6 Boole cd thé dugc st dung trong viéc mé hinh héa
so do cac mach trong cac dung cu dién t(

m MGi mot dau vao va mét dau ra clia mét dung cu nhu vay
co thé dugc xem nhu mét phan ti cua tap {0, 1} (18) céc cdng logic

m M6t dung cu dugc tao bdi cac mach (circuit) khac nhau.
Cac phan tU cd ban cua cac mach nay duoc goi la cac
coéng (gate). Méi loai cong thuc hién mét toan t& Boole

m Trong bai giang, chiing ta sé

m Dinh nghia mét sb loai cong

m S( dung cac cong nay va cac quy tac trong Dai sé Boole dé
thiét ké cac mach thuc hién nhiém vu ndo dé

m Cac mach ma ta sé dé cap sé cho ra dau ra chi phu thudc
vao dau vao chu khéng phu thudc vao trang thai hién thoi
cua mach. Ndi cach khac, cac mach nay khong cé kha nang
nhd. Nhirng mach nhu vay goi la cac mach t6 hop
(combinatorial circuit)
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Céc cong ldgic

Dai s6 Boole

m B¢ ddo (inverter): dau vao la gia tri clia mot bien Boole va roang Anh Bic
dau ra la phan bu cua gia tri dau vao

m Cong OR (OR gate): dau vao la gia tri cla hai hay nhiéu
bién Boole va dau ra la tong Boole cua cac gia tri dé (1) céc cdng logic

m Cong AND (AND gate): dau vao la gia tri clia hai hay
nhiéu bién Boole va dau ra |a tich Boole cua cac gia tri do

 an x T
Bo6 dao

i
y )
:’CTL
i >
’ T, —>
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Céc cong logic

Pai sb Boole

Vll dU 7 Hoang Anh Burc
Mach t6 hop cé dau ra la (z + 4z

T Tty

Y

Céch 1 —> (z+y)z
—

@)
QD
o
Q
o}
S
Q
o>
«Q
o

%

Céch 2 — (¢ +y)z
—.

Bai tap 8
Vé cdc mach t6 hop ¢ dau ra
(a) T(y + 2) 0) @+y+2)(T+y+7)

8|
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Céc cong logic

Pai sb Boole

VI’ du 8 Hoang Anh Durc
D6i khi mot hé thdng dén cb dinh dugc diéu khién bdi hai hay
nhleu cbng tac C4ac mach dién can dudc thiét ké sao cho khi
an mot cong tac bat ky thi hé thong dén dang bat sé tat va hé
thdng dén dang tat §e bat. Ta thiét ké mét mach thuc hién diéu
do khi c6 hai cong tac
m Gid st = 1 khi cong tac thir nhat déng va « = 0 khi n6
mad. Tuong tu, y = 1 khi cong tac th& hai dong va y = 0 khi
né ma
m Gid sl F(z,y) = 1 khi dén sang va F(z,y) = 0 khi dén tat
m Ta chon dé dén sang khi ca hai cong tac déng, nghia la
F(z,y) = 1 khiz =y = 1. Theo yéu cau ¢ trén, khi mot
trong hai céng tac mag, dén sé tat, nghia la F(x,y) = 0 khi
z =1vay = 0hodc = = 0 va y = 1. Cuoi cung, khi ca hai
cong tac mad, den sé lai sang, nghia la F(x,y) = 1 khi
rx=19=0
m Mét biéu dién cla F(z,y) 1a zy + Ty a4

Céc cong logic




Céc cong logic

Pai sb Boole

Hoang Anh Buc

Mach vGi hai cdng tac thiét ké theo yéu cau la

F(CC, y) r — Y Céc cdng ldgic
1 Y —» )

OO R =R
O V) O I

_ O O

Bai tap 9
Hay thu thiét ké mach theo yéu cau trong Vi du 8 vdi ba bong
den

34



Rut gon ham Boole

Pai sb Boole
m Hiéu qua cia m6t mach t6 hop phu thudc vao so cac cong Hoang Anh B
va su bo tri cac cong doé

m Chung ta ludén cé thé st dung khai trién tdng céc tich cla
mach dé tim tap cac cong logic thuc hién mach dd. Tuy
nhién, khai trién tdng cac tich cé thé chira nhiéu sé hang it gon hiam Boote
hon mic can thiét
m Viéc rut gon (minimization) ham Boole nghia la tim dang
biéu thiic Boole don gidn nhat dé biéu dién ham Boole d6

Vidu9
m Xét mach cé daurabang 1 khivachikhiz =y=2=1
hoacx=z2=1vay=0
m Khai trién tong cac tich clia mach nay la zyz + 27z. Dé
biéu dién mach nay, ta can ba cong va mét bo dao
m Mat khac, ta cé thé Vi~é’[ ryz + xyz = xz(y +y) = xz. LUC
nay, ta cé thé biéu dién mach chi véi moét cong
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Rut gon ham Boole

Pai sb Boole

Hoang Anh Buc

Mot s6 phuang phap rat gon ham Boole

m Phuong phap bién déi dai sé dya vao cac dang thirc da
b|ét @ Rut gon ham Boole
m Phuong phdp so dé Karnaugh (Karnaugh Maps)

m Phuong phap Quine-McCluskey (Quine-McCluskey
Method)

Nguyén ly co ban clia cac phuong phap rut gon trén duoc thé
hién trong dang thiic

zytz-y=z-(y+y ==

34



Rut gon ham Boole

Pai sb Boole

m Phuong phdp so do Karnaugh (Karnaugh Maps) thudng chi
dugc ap dung cho cac ham Boole c¢6 6 bién hoac it hon

mY tu’dng 14 tim cac s6 hang trong bi€u dién cla ham Boole
cé thé to hgp duoc

So d6 Karnaugh cho ham Boole cé 2 bién
m Bang gom 4 6 vudng nhu trong hinh bén. Rit gon ham Boole
Néu cac tieu hang c6 mat trong biéu thic
biéu dién ham Boole thi viét 1 vao cac 6
twong ung Yy
m Hai 6 ké nhau néu céc ti€u hang tuong
iing chi khac nhau mét tuc bién | zoy | x-
m Bat c( khi ndo ¢ 2 & ké nhau cé s6 1 thi
cdac tieu hang duoc biéu dién bédi cac 6 do6
c6 thé dugc t6 hop lai thanh méttucbién T | T-Y
m Néu cd 4 6 déu co sb 1 thi céc tiéu hang
duoc biéu dién bdi céc 6 dé ¢cd thé dugc
t6 hap lai thanh mot s6 hang duy nhat:
biéu dién Boole cla 1

Hoang Anh Buc

<

<

S
<
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Rut gon ham Boole

Pai sb Boole

Vi du 10
RUt gon cac khai trién tong cac tich sau bang so d6 Karnaugh
(@) zy+my
(b) 2y + 7y
(C) x2y+Ty+7xy

@ Rut gon ham Boole

<
<
|

y Yy

s|

8|

—t

8|
m

—t

(a) zy + Ty (b) zy + Ty (c) 2y +Ty+7Ty
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Rut gon ham Boole

Pai sb Boole

So d6 Karnaugh cho ham Boole ¢6 3 bién

m Bang gébm 8 6 vudng nhu trong hinh duéi. Néu cac tiéu hang
c6 mat trong bi€u thirc bi€u dién ham Boole thi viét 1 vao cac
6 tvong ung

m Hai 6 ké nhau néu céc ti€u hang tuong ¢ng chi khac nhau
mot tuc bién

m CAc tiéu hang cla 2 6 ké nhau ¢é s6 1 c6 thé t6 hgp thanh
tich cOa hai tuc bién

m CAc tiéu hang cla 4 6 ké nhau cé s6 1 cd thé t6 hgp thanh
mot tuc bién duy nhat

m Cdc tiéu hang cla 8 6 ké nhau cé sb 1 t6 hop lai thanh mot s6
hang duy nhat: biéu dién Boole cla 1

Hoang Anh Buc

Rut gon ham Boole

Yz Yz Yz Uz

T | ryz TYZ TYzZ | 1Yz

8
K
<
N
K
<
N
&
<
N
&
<
0
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Rut gon ham Boole

Pai sb Boole

Vll dU 1 1 Hoang Anh Burc

@ Rut gon ham Boole

8l
S

8
Sl

—
< =

N

34



Rut gon ham Boole

Pai sb Boole

Hoang Anh Buc

m Phuong phép so d6 Karnaugh rat khé st dung khi s6 bién
cua ham Boole I6n hon 4. Thém vao do, phudng phap nay
can ra soat truc quan dé nhan dang cac sé hang can
nhom lai

m Phuong phap Quine-McCluskey (Quine-McCluskey
Method) khac phuc dugc nhirng nhugc diém trén
m Tim cac s6 hang 1a cac ¢ing vién dé dua vao khai trién rut
gon nhu mot téng céc tich Boole
m XAc dinh xem trong s6 cac ¢ng vién do, cac sb hang nao la
thuc su dung duoc

@ Rut gon ham Boole

34



Rut gon ham Boole

Pai sb Boole

Hoang Anh Buc

Vidu 12
RUt gon zyz + 27z + Tyz + T Yz + Ty Z bang phuong phap
Quine-McCluskey

g 5 , N A ~. . A < Rut gon ham Boole
m Biéu dién mdi tieu hang bang moét chudi nhi phan: thay moi
bién bang 1 va moi phu dinh clua bién bang 0

Tiéu hang | Chuoi nhi phan | So cac so 1
TYZ 111 3
TYz 101 2
TYz 011 2
TYz 001 1
TYZ 000 0

m Nhém céc chudi nhi phan theo s6 cac sb 1

34



Rut gon ham Boole

Pai sb Boole

m T6 hop cac s6 hang cd thé va xay dung cac bang dudi day
theo cac nguyén tac sau
m CA4c tiéu hang c6 thé t6 hop lai néu ching chi khac nhau
mot tuc bién. Do dd, hai s6 hang cé thé t6 hap duoc thi cac
chudi nhi phan tuong tng vdi ching chi khdc nhau mot so 1.
m DAu “-” bi€u thi mét bién khong xuat hién trong két qua thu Rt gon ham Boole
duoc sau khi t6 hop. Dau “v” biéu thi s6 hang c6 thé t6 hop

Hoang Anh Buc

véi s6 hang khac

S6 hang  Chubdi bit S6 hang  Chudi bit
1 Yz 111 v (1,2) Tz -1 v
2 ryz 101 v :{> (1,3)  yz 11
3 1Yz 011 v 2,4 75z 01V
4 Yz 001 v (3,4) Tz 0-1 v
5 TYZ 000 Vv (4,5) Ty 00-
S6 hang  Chubdi bit
(1,2,3,4) P -1
(1,3,2,4) z --1 2



Rut gon ham Boole

Pai sb Boole
m Trong cac bang trén, chiing ta da chi ra cac s6 hang dugc Hoang Anh Bde
str dung dé tao ra cdc tich c6 so tuc bien nho hon nhung
khéng nhat thiét cé mat trong biéu dién rut gon ham Boole

m Ta xay dung bi€u thic rdt gon clia ham Boole theo nguyén
téC sau: Rut gon ham Boole

m Xét cac tich chua dugc s dung dé xay dung cac tich cé so6
tuc bién nhé hon (cac so hang khéng cé danh dau v tuong
ung): zvazTy

m Lap bang kiém tra xem cdc Ung vién z va 5 c6 thuc su phl
hét cac tiéu hang goc clia ham F(z, y, z) ban dau hay
khong

TYZ TYZz TYz TYz Yz
z | X X X X
Ty X X

m Do dd, két qua cubicung l1a F(z,y,2) =2+ Z7
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Rut gon ham Boole

Pai sb Boole

Vidu 13
S0 dung phuong phap Quine-McCluskey dé rut gon biéu dién
cua F(w,x,y, z) sau wryz + wITyz + wTyz + wryz + wryz +

Hoang Anh Buc

WTYz2 + WT Yz

S6 hang  Chubi bit S6 hang  Chubi bit
1 wayz 1110 v (1,4) wyz 1-10 Rt gon ham Boole
2 wryz 1011 v (2,4) WTY 101-
3 wayz UL v g (2,6) Ty2 011
4 wryz 1010 v (3,5) Wz 01-1 v
b wryz 0101 v (3,6) wyz 0-11 v
6 wayz 0011 v (5,7) Tz 0-01 v
7T wWTYz 0001 v (6,7) WTz 00-1 v
S6 hang  Chudi bit
(3,5,6,7) wz 0--1
(3,6,5,7) wz 0--1
WYz WITYz WIYzZ WIYZ WIYz WIYz WIYZ
wz X X X X
wyz X X
wTY X X
TYz X X

Do d6, F(w,z,y, z) = Wz + wyz + wry hoac F(w,z,y, z) = Wz + wyz + Tyz
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Rut gon ham Boole

Pai sb Boole

Hoang Anh Buc

Bé.l té.p 1 O @ Rut gon ham Boole

Dung so dé Karnaugh va phuong phdp Quine-McCluskey dé
rut gon cac khai trién téng cac tich sau
(@) xyz+2yzZ+TYyz + Y2

D) 2yz+2yz+xYyz+ 792 +x9Y2
(C) zyz +xyZ + aYz + 2YZ +Tyz +TYz + TYZ2
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