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Ham Boole

Dai s6 Boole

Hoang Anh Buc

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

quy téc lam viéc véi tap {0,1} (Gng véi {F, T}) ()remeete
m Céc phép toan duoc st dung nhiéu nhat trong Pai sb
Boole
m Phan bu (complement): 0 =1val=0 (Ung véi —)
m 76ng (sum):04+0=0,0+1=1,1+0=1,val+1=1
(&ng vai V)
m Tich (product):0-0=0,0-1=0,1-0=0,val-1=1(Ung
vGi A)
Bai tap 1
Tinh1-0+(0+1)
Bai tap 2

Dich tuang duong légic (T A T) v ~F = T sang mét dang thic
trong Pai s0 Boole.



Ham Boole

G|é. Sl]’ B = {O, 1} Dé\ sc‘)BooIe'
m B" = {(ml,xg, ey xy) | €B v6il <i<n} Hoang Anh Bic
m Mot bién x dugc goi la mét bién Boole (Boolean variable) Ham Boole

néu nd chi nhan céc gid tri ti B
m M6t ham F': B® — B dugc goi la mét ham Boole bac n
(Boolean function of degree n). Céc gia tri cia mét ham
Boole thuong dugc cho bdi cac bang
m Céac biéu thic Boole (Boolean expression) véi cac bién
Z1,%3,...,%, dugc dinh nghia mét cach dé quy nhu sau:
0, 1,21,7s,...,7, l2CAC biéu thiic Boole
m Neu F la mét biéu thirc Boole thi E ciing la
m Néu E; va E, la céc biéu thiic Boole thi (E; + Es), va
(Ey - E») clng la
m Mbi biéu thifc Boole biéu dién mét ham Boole. Céc gi tri
clia ham nay nhan dugc bang cach thay 0 va 1 cho cac
bién trong biéu thiic d6
m Ham Boole F bac n cling c6 thé dudc biéu dién trén do thi
Q,, bang cach danh dau céc dinh tuong tng véi cac bd
(v1,2,...,2,) théaman F(xzy,...,2,) =1 o7



Ham Boole

Vll dU 1 Dai s6 Boole
Ham F(z,y,2) =2y +72 Hoang Anh it
vy |z |ay | Z| Flz,y2) 110 111 Ham Boole
11171110 1
11170 1 |1 1
11071010 0 100
110(0] 0 |1 1
0|11 0 0 0
Oj1]0] 0 |1 1
0j0|1] 010 0
0j]0j0] 0 |1 1
000 001
Bai tap 3 Bai tap 4

Lap bang gié tri clia cac ham

Boole sau:

(@) F(x,y,z) = xyz + xyz
(b) F(z,y,2) = z(yz + y2)

Biéu dién mbi ham & Bai tap 3
trén mot khéi lap phuong Qs
bang cach danh dau cac dinh
tai dé ham dat gid tri 1



Ham Boole

Dai s6 Boole
m Céc ham Boole bac n F va G dudc goi la bang nhau Hoang Anh Biic
(equal) khi va chi khi F(by,bs,...,by) = G(by,ba, ..., by) Ham Boole
vGi moi by, by,...,b, € B
m Hai biéu thirc Boole biéu dién cting mot ham Boole dudc
goi la hai biéu thic twong duong (equivalent)
m Phan bu (complement) clia ham Boole F' 14 ham F duoc
dinh nghia bdi F(zy,z2,...,7,) = F(z1,79,...,7,)
m 76ng Boole (Boolean sum) clia hai ham F va G 1a ham
F + G dugc dinh nghia bdi (F + G)(z1, 72, ...,7,) =
F(xi,x0,...,xn) + G(x1,22,...,%p)
m Tich Boole (Boolean product) clia hai ham F va G 1a ham
F - G dugc dinh nghia bdi
(F-G)(x1,22,...,2n) = F(x1,29,. .., 2,) -G(x1, T2, ..., Tpn)

Baitap 5
C6 tat ca bao nhiéu ham Boole bac n khac nhau?



Ham Boole

Mét sb hang dang thiic quan trong trong Dai s6 Boole

Tén goi Dang thire
Luat phan bu kép =
(Law of the double complement) r=r
Luat 10y dang r4+z=
(Idempotent laws) T-r==z
Luat dong nhat r+0=ux
(Identity laws) z-l==x
Luat nuot r+1=1
(Domination laws) x-0=0
Luat giao hoan rT+y=y+zx
(Commutative laws) Ty = yx

Luét ket hgp
(Associative laws)

(T+y) +z=x+(y+2)
z(yz) = (zy)2

Luat phan phoi
(Distributive laws)

r+yz=(z+y)(z+2)
z(y+z)=zy+az

Dai s6 Boole

Hoang Anh Buc

Ham Boole



Ham Boole

Dai s6 Boole

M6t sb hing dang thiic quan trong trong Dai sb6 Boole (tiép)

Hoang Anh Buc
Tén goi Pang thirc Ham Boole
Luat De Morgan | (zy)=T+7
(De Morgan laws) | (z+y) =Ty
Luat hap thu T+ry==2x
(Absorption laws) | z(z +y) ==
Tinh chat don vi
(unit property)
Tinh chat khéng
(zero property)

r+x=1

xx =0

Baitap 6

Béng céch st dung bang dé biéu dién cac ham Boole, hay

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

Bai tap 7

Bang céch sit dung cac dang thirc quan trong khac trong bang,
hay chiing minh luat hap thy z(z +y) = = -



Ham Boole

Dai s6 Boole

m D6i ngdu (dual) clia mét biéu thirc Boole 1a biéu thiic thu
dugc bang cach thay téng (tich) bang tich (t6ng) va thay 0 (1)

Hoang Anh Buc

b‘éng 1 (0) e Ham Boole
u+=- m0=1
n =+ H1=0

m Dbi ngau clia mét ham Boole F dugc biéu dién bdi mot bidu
thiic Boole 1a mot ham Boole dudc bidu dién béi d6i ngau clia
biéu thirc d6

m Dbi ngau clia mot ham Boole F duoc ky hiéu 13 F¢ va khdng
phu thudc vao biéu thirc Boole cu thé biéu dién ham Boole d6

m Nguyénly dbi ngau (duality principle): dang thiic van duing khi
lay dbi ngau ca hai vé

Vidu2

m Doi ngau claz(y+0)lax+(y-1)
m Dbéingduclaz -1+ (7+2)1a(@+0)-(7-2)

Vidu3

m Taco z(z +y) = = (luat hap thu)
m L4y dbi ngau ca hai vé, ta c6 z + zy = z (luat hap thu)



Ham Boole

m Céc dinh nghia va két qua ching ta da dé cap c6 thé dudc
chuyén sang cac két qua cho cac ménh dé hodc tap hop

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

,-| Dai s6 Boole

Mét Pai sé Boole (Boolean algebra) la mét tap B véi hai toan tlf hai
ngdi (binary operation) V va A, cac phan t& 0 va 1, va mot toan ti
moét ngdi (unary operation) —, ky hiéu [B,V,A,~,0,1], sao cho cac
tinh chét sau ding véi moi z, y va z thudc B
m Luat ddng nhét (identity laws): z VO =z vaz Al =z
m Luat bu (complement laws): zVZ =1vaz AT =0
m Luat két hop (associative laws): (zVy)Vz=2zV (yV z) va
(zAyY)ANz=2A(YyAz)
m Luat giao hoan (commutative laws): z Vy =y vV x va
TANYy=yANz
m Luat phan phéi (distributive laws): z V (y A z) = (z V y) A (z V 2)
vazA@yVz)=(xAy)V(zAz)

\

Dai s6 Boole

Hoang Anh Buc

Ham Boole



Ham Boole

Dai s6 Boole

Hoang Anh Buc

@ Ham Boole

® [B,+,-,7,0,1],trong dé B = {0,1} va +,-,~ la c&c toan t{
da dinh nghia & phan dau bai giang, la mét dai s6 Boole

m [P,V,A, -, F, T, trong d6 P Ia tap cac ménh dé Iogic va
V, A, — la cac toan t 16gic, 1a mot dai so Boole

m [P(U),u,n, ,0,U], trong d6 U la tap v tru nao do, P(U)
|a tap tat c& cac tap con cla U, va U,n,  la céc toan tlr
tap hop, 1a mot dai so Boole



Ham Boole

Dai s6 Boole

VII dU 4 Hoang Anh Biic
S dung dinh nghia, chiing minh rang trong mét dai s6 Boole Ham Boole
[B,V,A,7,0,1],v8imoiz € BtacdzVz=zvaz Az =z (luat

Ity déng (idempotent laws))

zVe=(xVz)Al luat déng nhét
=(xVza)A(zVI) luat bu
=V (zAT) luat phan phéi
=zV0 luat bu
=z luat déng nhat
Az =(xAzx)V0 luat ddng nhat
=(@xAz)V(xAT) luét bu
=z A(zV7T) luat phan phéi
=xzAl luat bu

=z luat ddng nhat @



Biéu dién cac ham Boole

Dai s6 Boole

Hoang Anh Buc

Biéu dién cac ham
Hai bai toan quan trong trong dai s6 Boole Bocke
m Cho cdc gid tri cla mdt ham Boole, tim mét biéu thic
Boole biéu di&n ham dé
m Moi ham Boole c6 thé dudc biéu dién bing biéu thiric chi cé
cdc toan tir v, A, va~
m Biéu dién moi ham Boole bang biéu thiic véi cang it toan
tl cang t6t
m Moi ham Boole c6 thé dudc biéu dién bing biéu thiric chi cé
mét toan to



Biéu dién cac ham Boole

Dai s6 Boole

Hoang Anh Buc

m M6t bién Boole hodc phan bl clia né duoc goi la mot tuc Bi dién cécram
bién (literal)
m Tich Boole y1y- ...y, trong dé y; = z; hoac y; = 7; v&i cac

bién Boole zy, x5, . .., x, dUgc goi la mét tiéu hang
(minterm). N6i cach khac, moi tiéu hang la tich cla cac tuc
bién

m Tiéu hang y1ys ... yn €O gid tri bang 1 khi va chi khi y; = 1
v6i moi 1 < i < n, nghia la khi va chikhiy; = z; néux; =1
véyi =7z, héuz; =0

m Téng Boole cla cac tiéu hang cé gia tri bang 1 chi khi mot
trong céc tiéu hang clia téng cé gid tri 1



Biéu dién cac ham Boole

Dai s6 Boole

VI’ dU 5 Hoang Anh Buc
Tim biéu thiic Boole biéu dién cac ham F va G ¢é cac gid tri
cho bdi bang sau (14) Bidu ién o ham

Boole

= Mét biéu thiic biéu dién F can cé
giatritkhiz=z=1vay =0,
va co gia tri 0 trong cac truong
hgp con lai
m Ly F(z,y,2) = a7z
= Mét biéu thiic biéu dién G can cé
giatritkhiz=y=1vaz=0
hodcz=2=0vay=1,vaco
gia tri 0 trong cac trudng hop con
lai
m Lay G(x,y,z) = zyz + Tyz
Céc biéu thiric nhu trén duodc goi la khai trién téng céc tich
(sum-of-products expansion) hay dang tuyén chudn tac
(Disjunctive Normal Form - DNF) clia cac ham F va G -

OO OO K~ R
OO =M= OO~
O, O OO\
[=NeNoN ool No el Ry
cor oo or o




Biéu dién cac ham Boole

Dai s6 Boole

Hoang Anh Buc

M@t khai trién téng cdc tich (sum-of-products expansion) hay
dang tuyén chudn tac (Disjunctive Normal Form - DNF) clia
ham Boole F' a mét biéu dién clia F dudi dang t6ng cac tiéu Bidu i céc i
hang. Ngoai cach ding bang céc gia tri, ta cling c6 thé tim

dang khai trién t6ng cac tich théng qua cac dang thiic da biét

Vidu 6
Tim khai trién t6ng céc tich clia F(z,y, 2) = (z + y)Z

(x+9)Z=2Z+yz luat phan phéi
=21z + 1yz luat ddng nhét
=z(y+9)Z+ (x +7)yz tinh chat don vi

—zyZ+ 2z +ayz +Tyz  luat phan phdi
= 2yZ + Y Z + TYZ luat Iy dang



Biéu dién cac ham Boole

Dai s6 Boole

Tuong tu, ta cling c6 thé tim cac bidu thiic biéu dién mot ham Boole
F bang céch lay tich Boole clia cac téng Boole. Biéu thiic tim dugc

goi la khai trién tich céc téng (product-of-sums expansion) hay dang
héi chudn tac (conjunctive normal form - CNF) clia F (16) Biéu aién cac ham

Hoang Anh Buc

Boole
Vidu7
Tim biéu thirc Boole bidu dién cac ham F va G ¢6 céc gi tri cho bdi
bang sau

= Mbt bidu thiic bidu dién F cancé gia | = | Y12 F |G
triOkhiz =2 =1vay =0, vacéga Lplprrlpd
tri 1 trong cac trudng hgp con lai Lyp1i0op10
mLay F(z,y.2)=T+y+2 L1op1pogd
m Mbt bidu thic bidu dién G can cé gia L1001l
tri 0 khi 2 = y = 1 va = = 0 hodc Oprprplgl
r=z=0vay=1,vacoégatrl 01 L)yo 130
trong cac truong hgp con lai 010311yl
m LAy G(z,y,2) = (Z+G+2)(z+7+2) 0jojoj1rjt



Biéu dién cac ham Boole

Dai s6 Boole

Hoang Anh Buc

Bél tép 8 Biéu dién cac ham
Tim mot biéu dién clia ham Boole F(z,y, z) biét rang F nhan

gid tri 1 khi va chi khi:

(a) c6 ding 2 trong 3 bién x, 1, z nhan gia tri 1.

(b) c6 mot s6 chén bién nhan gia tri 1.

Baitap 9

Tim biéu dién duéi dang téng clia cac tiéu hang (minterm) clia
cac ham sau:

@) F(z,y,2) = (z+2)y

(b) F(z,y,2) =2y +yz



Biéu dién cac ham Boole

Dai s6 Boole
- . . Hoang Anh Buc
m Moi ham Boole déu cé thé dugc biéu dién dudi dang tong
Boole clia c4c tiéu hang, trong dé moi tiéu hang la mét tich (=) B dién i ham
Boole cua cac bién Boole hoac cac phan bu cua chung Boole

m N6i cach khac, méi ham Boole c6 thé duoc biéu dién bang
cach dung cac todn t&t Boole +, -, . Tap céc toan tif
{+,-, 7} dugc goi la mét tap day du (functionally complete)

m Liéu ta c6 thé tim dugc mot tap cac todn tir day dli nhd
hon hay khéng?

m Tap {+, "} 1a mot tap day di (luat De Morgan)

m Tap {-,”} la mt tap day du (luat De Morgan)

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

m Liéu c6 ton tai mot tAp cac toan t& day di chi cé ding mét
phan tir hay khéng?



Biéu dién cac ham Boole

Dai s6 Boole

Hoang Anh Buc

Ta dinh nghta hai toan t&t | hay NAND va | hay NOR

2|y |x|y@NANDy) | 2|y (x NORy) gfﬁfiémmm
1|1 0 0
110 1 0
011 1 0
01]0 1 1

Céc tap {|} va {|} déu la cac tap day dU

Bai tap 10 Baitap 11

Chitng minh rang Chitng minh rang

@ z=z|=x @ z=zlz

(0) zy=(z|y)|(z]|y) () zy=(zlz)l(yly)

€ z+y=(x]z)|(yl|y) ©z+y=(xly l(xly)



Biéu dién cac ham Boole

Dai s6 Boole

Hoang Anh Buc

Bai tap 12
Si dung luat De Morgan, ta c6 thé biéu dién phép todn + theo (e, s cecram
hai phép toan - va -, tir d6 ¢ thé biéu dien moi ham Boole Boole

béng mot biéu thiic chi chita hai phép toan dé. Hay tim mét
biéu dién nhu vay cla cac ham sau:

@ Flz,y)=z+y

(b) F(z,y,2) =2(x+y)+2

Bai tap 13

Tuong ty bai trudc, ta cling c6 thé biéu dién moi ham Boole
bang mét biéu thic chi chira hai phép toan + va . Tim mot
biéu dién nhu vay clia cac ham sau:

(@) F(z,y) =7y

(b) F(z,y,2) =2+ g(Z + 2)



C4c cong logic

Dai s6 Boole

Hoang Anh Buc

m Dai sb Boole ¢6 thé dudgc sl dung trong viéc mé hinh héa
so db cac mach trong cac dung cu dién i
m Mbi mot dau vao va mot dau ra clia mot dung cu nhu vay
c6 thé dugc xem nhu mét phan i clia tap {0,1} Cac edng logic
m Mot dung cu dugc tao bdi cac mach (circuit) khac nhau.
Céc phan tlr co ban clia cac mach nay dudc goi la cac
céng (gate). Mbi loai cdng thuc hién mot toan t&* Boole
m Trong bai giang, chiing ta sé
m Dinh nghia mét s6 loai cdng
m S dung cac cdng nay va cac quy tic trong Dai s6 Boole dé
thiét k& cac mach thuc hién nhiém vu nao dé
m Céc mach ma ta sé dé cap sé cho ra dau ra chi phu thudc
vao dau vao chi khong phu thudc vao trang thai hién thoi
clia mach. Néi cach khac, cac mach nay khéng cé kha nang
nhé. Nhitng mach nhu vay goi 1a cac mach t6 hop
(combinatorial circuit)



C4c cong logic

Dai s6 Boole
m B6 déo (inverter): dau vao 1a gid tri clia mot bién Boole va Hoang Anh Bile
dau ra la phan bu cla gia tri dau vao
[ Cong OR (OR gate): dau vao |a gid tri cGa hai hay nhiéu
bién Boole va dau ra 1a tdng Boole clia c4c gia tri d6 G ong logic

[ Cor]g AND (AND gate): dau vao 1a gid tri cla hai hay
nhiéu bién Boole va dau ra la tich Boole clia cac gia tri dé

P T T
Bo dao

Ty
2 7 Tty T+ rot ...t x,
Céng OR ;:D—. $2ﬂ>_,
‘/L‘ﬂ,
— Ty x,l_,_’ Ty Ty ... T
Céng AND gy” D—» SRR D—»
) _
Tp—




C4c cong logic

Vidu 8
Mach t6 hop c6 dau ra la (z + )=
x T+y
y
Céch 1 (z +y)7
T
X
x T4y
Y
Céch 2 (z +y)7

Bai tap 14
Vé cac mach t6 hop c6 dau ra
(a) Z(y + 2) b) (z+y+2)(T+Y+7)

Dai s6 Boole

Hoang Anh Buc

Céc cng logic



C4c cong logic

Dai s6 Boole

VI’ dU 9 Hoang Anh Buc
D6i khi mot hé théng dén cb dinh dugc diéu khién bdi hai hay
ghiéu cbng tég. Cé}c mach dién gén duoc thiét ke sao cho khi
an mét cong tac bat ky thi hé thong den dang bat sé tat va hé (%) o cing o
thong déen dang tat sé bat. Ta thiét ké mét mach thuc hién diéu
do khi c6 hai cong tac
m Gid st = = 1 khi cong tac thit nhat déng va = = 0 khi n6
md. Tuong tu, y = 1 khi céng tac th hai dong va y = 0 khi
né mg
m Gid st 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 dong, nghia la
F(x,y) =1khiz =y = 1. Theo yéu cau d trén, khi mot
trong hai cong tac m&, dén sé tat, nghia la F(x,y) = 0 khi
x=1vay=0hodc z =0vay = 1. Cudi cung, khi ca hai
cong tac md, dén sé lai sang, nghia 1a F(x,y) = 1 khi
r=9y=0
m M6t bidu dién clia F(x,y) 1a xy + 77 7



C4c cong logic

Dai s6 Boole

Hoang Anh Buc

Mach vdi hai cong tic thiét ké theo yéu cau la

€ Yy F(ZE, y) z vy Céc cdng lagic
1)1 1 = i
110 0
011 0 *
010 1
Y
Bai tap 15

Hay th(r thiét ké mach theo yéu cau trong Vi du 9 véi ba cong
tac



Rut gon ham Boole

Dai s6 Boole

m Hiéu qua clia mot mach t6 hop phu thudc vao sb cac cong Hoaing Anh Bic
va su bb tri cac cbng dé

m Chung ta ludn c6 thé sl dung khai trién téng céc tich clia
mach dé tim tap céc céng ldgic thuc hién mach dé. Tuy
nhién, khai trién t8ng céc tich c6 thé chita nhiéu s6 hang  (=)au gon ramsote
hon mic can thiét

m Viéc rut gon (minimization) ham Boole nghta la tim dang

biéu thiic Boole don gian nhat dé biéu dién ham Boole d6
Vidu 10

m Xét mach c6 dau ra bang 1 khivachikhiz =y =2=1
hodcz=z2=1vay=0

= Khai trién téng cdc tich clia mach nay 1a zyz + a7jz. D&
biéu dién mach nay, ta can ba cong va mot bo dao

m Mat khéc, ta c6 thé viét zyz + 27z = z2(y +7) =2z Luc
nay, ta c6 thé biéu dién mach chi véi mét cdng



Rut gon ham Boole

Dai s6 Boole

Hoang Anh Buc

Mét s6 phuong phdp rdt gon ham Boole
m Phuong phdp bién déi dai s6 dua vao cac dang thiic da
b|ét Rut gon ham Boole
m Phuong phdp so do Karnaugh (Karnaugh Maps)

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

Nguyén ly ca ban clia cac phuong phdp rdt gon trén dugc thé
hién trong dang thiic

zyte-y=z (y+y =z

37



Rut gon ham Boole

Dai s6 Boole

m Phuong phdp so dé Karnaugh (Karnaugh Maps) thuding chi
dugc ap dung cho cac ham Boole ¢c6 6 bién ho&c it hon
m Y twdng: 1a tim céc sb hang trong biéu dién clia ham Boole
c6 thé t6 hap duogc
Sa d6 Karnaugh cho ham Boole ¢ 2 bién
m Bang goém 4 6 vudng nhu trong hinh bén. (28) it gon ham Boole
Néu céc tiéu hang cé mat trong biéu thirc
biéu dién ham Boole thi viét 1 vao cac 6
tuang Ging Yy
m Hai 6 ké nhau néu céc tiéu hang tuong
ng chi khac nhau moét tuc bién z| zoy | o
m Bt ¢t khi nao c6 2 6 ké nhau c6 sb 1 thi
céc tiéu hang duagc biéu dién bdi cac 6 dé
c6 thé dugc t6 hop lai thanh mét tuc bién
m Néu ca 4 6 déu c6 sb 1 thi c4c tiéu hang
dugc biéu dién bdi cac 6 d6 c6 thé dugc
t6 hop lai thanh mot s6 hang duy nhét:
biéu dién Boole cla 1

Hoang Anh Buc
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Rut gon ham Boole

Dai s6 Boole

VII dU 11 Hoang Anh Biic
RUt gon cdc khai trién tdng cac tich sau bing so dd Karnaugh
(@) zy +7Ty

(b) 27 + Ty

() xy+TYy+7TyY

@ Rut gon ham Boole

Y Y Y Y Y

T m T 1 T
W/
(a) zy + Ty (b) 2y + Ty (c

4

Yy Tty

=]

|

B

|
= m
N
+



Rut gon ham Boole

Dai s6 Boole

So db Karnaugh cho ham Boole ¢6 3 bién

m Bang gdm 8 & vudng nhu trong hinh dudi. Néu cac tiéu hang
¢6 mit trong biéu thiic biéu dién ham Boole thi viét 1 vao cac
6 tuong Ung

m Hai 6 k& nhau néu céc tiéu hang tuong ing chi khac nhau
mot tuc bién

m C4c tiéu hang clia 2 6 k& nhau c6 sb 1 ¢c6 thé t& hop thanh
tich cla hai tuc bién

m Céc tiéu hang cla 4 6 k& nhau ¢6 s6 1 c6 thé t& hop thanh
mat tuc bién duy nhét

m Cdc tiéu hang clia 8 6 k& nhau c6 sb 1 t8 hop lai thanh mot sb
hang duy nhét: biéu dién Boole cla 1

Hoang Anh Buc

@ Rut gon ham Boole
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Rut gon ham Boole

i

1.’(\";
)

Jo

&S
%04 noc Ty Hien|

K

o

Vidu12

Dai s6 Boole
Hoang Anh Biic
-~ =~ v " Yz Yz yz gz
’ x
) ! Rut gon ham Boole

<|
wl

2|

=l

=
SR =]



Rut gon ham Boole

Dai s6 Boole

Hoang Anh Buc

m Phuong phép so dd Karnaugh rat khé st dung khi sb bién
cua ham Boole IGn han 4. Thém vao do, phuong phap nay
can ra soat truc quan dé nhan dang cac sb hang can
nhém lai

m Phuong phap Quine-McCluskey (Quine-McCluskey
Method) khac phuc dugc nhitng nhugc diém trén

m Tim cac sb hang & cac (ing vién dé dua vao khai trién rut
gon nhu mét téng cac tich Boole )

m Xac dinh xem trong s6 cac (ng vién dé, cac s6 hang nao la
thuc sy dung dugc

Rut gon ham Boole



Rut gon ham Boole

Dai s6 Boole

Hoang Anh Buc

Vidu 13
ROt gon zyz + 27z + Tyz + Ty~ + T Z bang phuong phap
Quine-McCluskey

- _ ” N <. . . <. Rut gon ham Boole
[ Biéu djén mOi tiéu hang bang mot chuoi nhi phan: thay moi
bién bang 1 va méi phti dinh cla bién bang 0

Tiéu hang | Chudi nhi phan | S6 cac s6 1
xYz 111 3
Yz 101 2
TYz 011 2
TYz 001 1
TYZ 000 0

m Nhom céc chubi nhi phan theo sb cac sb 1



Rut gon ham Boole

m T6 hop céc sb hang cé thé va xay dung cac bang dudi day Jshteon
theo cac nguyén tac sau e
m Céc tiéu hang ¢ thé t& hop lai néu ching chi khac nhau
mét tuc bién. Do d6, hai s6 hang cé thé t hop dugc thi cdc
chudi nhi phan tuong tng vdi chiing chi khdc nhau mét so 1.
m D4u “” biéu thi mot biép khong )§uét hién trong két QUA U (a6) ot gon ham oot
dugc sau khi to hgp. Dau “v” biéu thj s6 hang c6 thé t6 hgp
Vv6i s6 hang khac

S6 hang  Chudi bit S6 hang  Chudi bit
1 Yz 11 v (1,2) xz -1 v
2 ay: 01 v :{> (13) gz 11 v
3 Tyz U 2.4 3= 0L v
4 Ty 001 v (3,4 = 01 v
5 TYZ 000 Vv ,5) Ty 00-
S6 hang  Chudi bit
(1,2,3,4) 2 1
(1,3,2,4) z 1



Rut gon ham Boole

m Trong cac bang trén, ching ta da chi ra cac s6 hang dugc
s dung dé tao ra cac tich ¢é sbé tuc bién nhd hon nhung
khong nhéat thiét cé mat trong biéu dién rit gon ham Boole

m Ta xay dung biéu thiic rit gon clia ham Boole theo nguyén
tac sau:

m Xét cac tich chua dugc st dung dé xay dung cac tich c6 s6
tuc bién nhd hon (cac so6 hang khéng cé danh dau v tuong
ing): zvazy

m Lap béng’kié’m tra xem C4c (ing vién z va Ty c6 thuc sy phil
hét céc tiéu hang goc clia ham F(z, y, z) ban dau hay

khéng
| TYz Yz TYz Ty
X X X X
X

2 TYZ

2
Ty

>

m Do do, két qua cubicung 1a F(z,y,2) = 2+ TF

Dai s6 Boole

Hoang Anh Buc

Rut gon ham Boole
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V|, du 1 4 Dai s6 Boole
2 , . o . v 3 Hoang Anh Burc

Su dung phuong phap Quine-McCluskey dé rut gon biéu dién ?

cla F(w,r,y, z) sau wryz + wTyz + wTyz + wryz + wayz +

WIYz +wryz

S6 hang  Chubi bit S6 hang  Chubi bit
1 wayz 1110 v (1,4) wyz 1-10 @ Rut gon ham Boole
2 wTYz 1011 v (2,4) wTY 101-
3 weyr 0111 v ,:{> (2.6) Tyz -011
1 wwyz 1010 v (3,5) Wz 01-1 v
5 wayz 0101 v (3,6) wyz 0-11 v
6 W Ty 0011 v (5,7) WYz 0-01 v
7T wzyz 0001 v (6,7) wWTz 00-1 v
Sé hang  Chubi bit
(3,5,6,7) wz 0--1
(3,6,5,7) Wz 0--1
WYz WITYz WrYyz wWIYZ WIYz WITYz WITYz
Wz X X X X
wyz X X
wTY X X
Tyz X X

Do d6, F(w,z,y,2) = Wz + wyz + wTy hodc F(w,x,y, z) = Wz + wyz + Tyz



Rut gon ham Boole

Dai s6 Boole

Hoang Anh Buc

Bai tap 16
Dung so do Karnaugh va phuong phap Quine-McCluskey dé
rit gon céc khai trién téng cac tich sau

Rut gon ham Boole

(@) x2yz+ayzZ+Tyz+Tyz

(b) 2z +2yZz+Tyz+TY2 +TYZ
€) zyz+axyz+ayz +2yz+Tyz + Y2 +TYZ
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Dai s6 Boole

Hoang Anh Burc

Mét s6 16i thuong gap



Mét sb 16i thudng gap

Dai s6 Boole

Hoang Anh Buc

Mét s6 16i thudng gap

Tham khdo tur tai lieu “Common Mistakes in Discrete
Mathematics” (https://highered.mheducation.com/sit
es/dl/free/125967651x/1106131/Common_Mistakes_in_D
iscrete_Math.pdf)

(a) Sailéch mét cap do trivu twong khi suy nghi vé ham
Boolean
m M6t ham Boolean véi n bién c6 thé dugc biéu dién bang
mot bang véi 2" hang; do d6 ¢ 22" ham Boolean khéc
nhau véi n bién
(b) Dat bo dao (inverter) sai vi tri khi xay duwng mach t6
hop
m Néu chiing ta muén ddo gid tri dau ra clia mét céng, bo dao
can phai dugc dat sau céng dé


https://highered.mheducation.com/sites/dl/free/125967651x/1106131/Common_Mistakes_in_Discrete_Math.pdf
https://highered.mheducation.com/sites/dl/free/125967651x/1106131/Common_Mistakes_in_Discrete_Math.pdf
https://highered.mheducation.com/sites/dl/free/125967651x/1106131/Common_Mistakes_in_Discrete_Math.pdf

Mét sb 16i thudng gap (tiép)

Dai s6 Boole

(c) Quén ap dung dung luat De Morgan khi danh gia dau Hoang Anh Bito
ra ciia mot mach t6 hgp Mot 5 6ihuong 3p

= Dau ra clia mot mach la mot biéu thiic Boolean nhét dinh
clia cac bién dau vao )

m Khi don gian héa biéu thiic nay, diéu quan trong 1a phai nhé
rangz - y=ZT+yvaz+y=T 7y

(d) Khong tim thay cac khai I6n nhat co thé khi tim kiém
biéu thirc Boolean toi thiéu bang so’ do Karnaugh

m Vi khong c6 thuat todn hiéu qua nao dudgc biét dé gidi quyét
van dé nay trong truong hop tong quat (v4i nhiéu hon mot
vai bien), nén khong c6 gi dang ngac nhién khi quy trinh
nay dudng nhu lién quan den mot so “doan mo” khong may
dep dé

(e) Khéng tim thay cach phu tét nhat khi tim kiém biéu
thizc Boolean toi thiéu bang phvong phap
Quine-McCluskey



Mét sb 16i thudng gap (tiép)

Dai s6 Boole

Hoang Anh Buc

Mét s6 16i thudng gap

m Vi khong c6 thuat todn hiéu qué nao dudc biét dé gidi quyét
van dé nay trong trudng hop téng quéat (véi nhiéu hon mot
vai bién), nén khéng cé gi dang ngac nhién khi quy trinh
nay dudng nhu lién quan dén mot sb “doan mo” khéng may
dep dé

m C6 thé rat khé dé ddm bdo rang phuong an phli ma ching
ta tim dugc véi, ching han, ndm minterm thuc su Ia tbt nhat
c6 thé — rang khong cé mot phuang an phl ndo khac chi véi
bbn minterm
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