GV LE VAN HQP
CHUONG VII

HAM BOOLE
Ky hiéu n 1a s6 nguyén > 1.

1. HAM BOOLE:

1.1/ PAI SO BOOLE NHI PHAN: Cho B = {1, 0}. Ta xé4c dinh cdc phép todn
trén B nhusau: Vx,y € B (x,y goi la cac bién Boole),
¥ =1 —x (buBoole), x A y=x.y (tich Boole),
X Vy=x+y—xy (tong Boole)

Bl X 1 {11010 X 11110 0
X 1 y [1lof1]0 y [1]o]1]0
al xAy | 1701010 xvy | 1|1 ]17]0

Két qua tinh todn cta cac phép toan “ bu Boole, tich Boole va tong Boole * thi
gidng nhu tim chén tri cia cac phép toan “ phu dinh, hoi va tuyén ménh dé .
Céu trac dai sb (B, —, A, V) goilaDai s6 Boole nhi phan.

CAu tric nay cling thoa 10 ludt nhu trong Pai s6 ménh dé: Vx, y,z € B,tacod

*Luatbukép : ¥ = x * Luat liy ddng : x.Xx = X vd X VX = X
* Luat giao hodn : x.y = y.x *Luathdp thu :x.(x Vy) = X = X VX.y
* Luatbu De Morgan : xy = ¥Vy Vd xvy =X.F

* Luat kéthop : (x.y)z = x.(y.z2) v& (XVvy)vz = xV(yV2)

* Ludt phan phdi: x.(yvz) = xyvxz va xVv(y.2) = (XVY).XVZ)
* Luat trung hoa : x.1 = x = xvO0 *Luatbu:x.x =0 va xvx =1
* Luat thong tri : x.0 = 0 va xv1=1

1.2/ HAM BOOLE:
a) VX = (X1, X2, ..., Xp) € B", tanoi X = (X, Xy, ... , X,) 1a mot vector Boole.
Mobi anh xa f:B"—> B={0,1}

X = (X1, X, ... s Xp) (X)) =1 (xq, X2, ... , Xp)
goi la mot ham Boole n bién.
b) Mdi ham Boole n bién duoc mé ta bang mdt bang gid tri c6 2" cot ghi
cac gia tri cia ham Boole theo 2" vector Boole.

Vidu:

a)Caccutri A,B,C bd phiéu tin nhi¢m Ung vién D. Ta co6 cac bién Boole tuong
ung a,b,c(a=1 néu A tinnhiém D hodc a=0 néu trai lai. Tuong tu cho
céc bién Boole b va c¢). Ta c6 ham Boole f thé hién két qua bo phiéu tin nhiém
f:B’ > B, V(ab,c)eB’,
f(a,b,c) =1 (néu D duoc tin nhiém > 2 phiéu) hodc f(ab,c) = 0 (néu trai lai)
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a |1]1]1]o]1]0of0]o0O
b |1l1]lol1]olt]o]oO
c |1]of1]1]o]of1]o0O
flabe)|1 |11 ]1]0]0]0]0
Y,Z)

Bang gia tri cia ham Boole f(

>

b

b) Cho céc cong tic dién X, Y, Z trong mot mach dién nhu sau (cong tac dién
X’ = X c6 trang thai dong, mé ludn ludn trai ngugc véi cong tic X) :

< S 4

+.

glx,y,z)

Ta co cac bién Boole twong ung x,y,z(x=1 néu A doéng, x =0 néu A mo,
x’ = x. Tuong tu cho cac blen Boole y va z). Ta c6 ham Boole g thé hién trang
thai cia mach dién : g : B’ - B,V(x,y,2) € B’ ,g(x,y,2) =1 (neu c6 dién qua

mach: X, Y déudong hoic X md, Z dong) hoic g (x,y,z) = 0 (néu trai lai).

X 1{1]1]0]1]0]0]0
y 1{1]0]1]0]1]0]0
z 1101 [1]0]0]|1]0
gx,y,z) | 1]1]0[1]0 0|10

Béng gia tri cia ham Boole g(x,y,z)

1.3/ DAI SO BOOLE CUA CAC HAM BOOLE:

Pit F,=( Tap hop cac ham Boole n bién)= {f|f: B"—> B }.

Tacoé |F,|= 2% (bang gia tri c6 2" cot, mdi cdt cd 2 kha nang chon gia tri).

Trong F,, c6 cdc ham Boole dac biét 1a ham boole hcing O (chi nhan gia tri 0)

va ham boole hang 1 (chi nhan gid tri 1).

Ta xac dinh cdc phép toan trén F, nhu sau:

Vf,g e F,, VX = (X1, X2, ... , X3) € B",

7 (X) =1(X) - f(X) (bu Boole) (f A 2)(X) = f(X).g(X) (tich Boole)

f(X) v g(X) = f(X) + g(X) — f(X).g(X) (tdng Boole)

Céu tric dai s (Fn, —, A, V) goi la Pai s6 Boole ciia cde ham Boole n bién.

Céu trac nay cling. thoa 10 luat nhu trong Pai s6 ménh dé: Vf, g, h € F,, ta cé
*Luatbukép: 7 = f *Luatliydang: f.f=f va fvf=f
* Luat giao hodn : f.g = - g b *Luathap thu:f.(fvg) = f=fvf.g
* Luatbu De Morgan: f.g= fvg va fvg=[.%
* Luatkéthop: (f.g)h = f.(g.h) va (fvg)vh = fv(gvh)
* Ludt phan phdi: f.(gvh) = f.gvfh va fv(g.h) = fve).(fvh)
*Luattrunghoa:f.1 = f=fvO *Luatbu:f.f =0 va fvy=1
* Luat théngtri: .0 = O va fvl=1
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Vidu: Cho f,g e F, vacacham O,1, 7, g, f g fvg dugc thé hién trong bang
gia tri dudi day:

X

y
1(x,y)
O0(x,y)
f (x,y)
g(x.y)
f(%,y)
g (x,y)
(f.2)x,y)
(fv ox.y)

II. CAC DANG BIEU DIEN CUA HAM BOOLE:

e I = = = e e k=)

el A k= = N = Y k= k=]

Slo|mmoloe|mio—

ok (o (D D | = = (| -k | = | —

2.1/ TU DON ( CAC HAM BOOLE CO BAN ):
Trong F,, xét 2n ham Boole co ban (ta cling goi chung 1a 2n tir don):
Qi (X1, X2, oo » Xp) = X3 VA Wi (X1, X25 ., Xp) = X, (1 <1<n).
Tir nay vé sau, ta ky hiéu don gian ¢;= x; va y; =x (1<i<n).

Vidu: Fs= {f|f: B> > B}co 10 trdonla x;, x (1<i<5).
02(1,0,1,1,0) = x5(1,0,1,1,0) = 0 va y5(0,1,1,0,0) = x,(0,1,1,0,0)=0 =1
Y,X3% XX, = X, LX1(X3%,) = ¥, ¥, X1.0 = O (giao hoan, két hop, bu, thdng tri)
XN, XI %V X5 X1Xs = (X4, X)XV Xs) = x4%,X1.1 = x4%,x; (phan phdi, két

hop, bu, trung hoa)

2.2/ PON THUC:
Mot don thiee trong F, 1a tich Boole cua mot so tir don sao cho tich nay # O.
Trong mdt don thirc, khong thé c6 mat dong thoi x; va x, [ vi x;x;, =0 ]vata

khong ghilap lai cac trdon [ vi xxj=x; va X, x, =x ] (1 <1<n).

Bdc ciia mét don thire 1a s6 tir don khac nhau c6 mat trong don thtrc.

Mot don thure trong F, c6 bac (deg = degree) tur 1 dén n.

Mot don thire c6 bac n trong F, (cao nhat) duoc goi 1a mot don thike t6i tiéu.
M&i don thirc t6i tiéu trong F, c6 dang tong quat

m=y;ys...yn trongdd y;=x; hodc x, (1<i1<n)

Vi du: Xét cac don thuc trong Fs (theo 5 bién Boole x,y,z,t va u):
m=z,mM=yu,m3=xXyt,My=yztu va ms=Xyztu.
Tacod deg(m)=i(1<i<5) va ms=xyztu la motdon thuc tdi tiéu.

2.3/ DA THUC: Mt da thirc f trong F, 1a tong Boole cia mot sé don thirc

(trong F,).
Taviet f =m;vmyv..vmg (m,my, ..., mg la cidc don thic trong F;).
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Vi du: Xét da thuc f trong Fs (theo 5 bién Boole x, y,Z,t va u):
f(xy,ztu)= xyztvzvyruvyu
Taco £(1,1,0,0,1)=1.1.00vov1.0.lvI.TI=0vIivIiv0=1.

2.4/ DANG NOI ROI CHINH TAC CHO HAM BOOLE:
Dang néi roi chinh tdc cia mot ham Boole f 1a mot dang da thirc déc biét cua
f sao cho cac thanh phan don thiic trong d6 déu 1a cde don thike i tiéu. Ta viét
f=m;vmyv..vmg (m,m,,..,m l1a cac don thic tbi tiéu trong F,).
Dang ndi roi chinh tic cua f 1a duy nhdt sai khdc mét sw hodn vi ciia cac thanh
phd‘n don thirc m;, my, ... va my.

Vidu: f € F; co biéuthuc f(x,y,zt)=¥yztVvXyz 7 vXyzt.
V& phai 1a tong Boole ciia cac don thirc t6i tiéu trong F4 nén vé phai 1a dang
noi1 ro1 chinh tac ctia ham Boole f.

2.5/ TIM DANG NOI ROI CHINH TAC CHO HAM BOOLE: Cho fe F,.
a) Tim tur bang gia tri cia f: Ta dé y cac vector Boole (uy,uy, ... ,u,) trong
bang gid tri ma f (u;,uy, ... ,u,) = 1. Ta tao ra cac don thic t6i ticu tuong
ung véi cac vector Boole d6 : (ug,uy, ... ,uy) >m=y;y;... y, voi
yi=x; (néu u;=1) hodc yi=x (néu u;=0)[1<i<n].
Téng Boole cac don thirc tdi tiéu nhu vay chinh 1a dang néi chinh tic ctia ham
Boole f.

Vidu: Cho f € F; (theo 3 bién Boole xi, X, X3) ¢6 bang gia tri nhu sau:

X| 1/1]1]0[1]0[0]O0
X2 1/1/0]1[0]1]0]O0
X3 1/0[1]1[{0]0|1]0
f(X 1 ,X2,X3) 1 0|1 101 01

Ta thdy f(1,1,1)=f(1,0,1)=£(0,1,1)=f(0,1,0)=£(0,0,0)= 1.
(1,1,1) > m; =x1x%3, (1,0,1) > m, =x1x,X3, (0,1,1) > m3; = X, XX3,
(0,1,0) = my = x,X2x, va (0,0,0) > my=x X, X,.
Do do6 dang ndi roi chinh tic ctia £ 1a £ = m; v m,yv m3 v my Vv ms hay
viét cu thé f (X1, X2, X3) = X1XoX3 V X1 5, X3 V X, XX3 V 5, XX, V X, X, X, .

b) Tim tr mot dang da thure ctia f: dung uv z=1 (luat bu) va luat trung hoa
dé nang bac cac don thirc trong da thirc. Ph01 hop thém cac luat phan phdi,

ket hop, giao hoan va lily ddng dé khai trién va rat gon vé dang ndi roi chinh
tac cho f.
Vidu: Cho f € F; c6 dang da thuc nhu sau: f (x,y,z)=xyzvyzvx. Taco
f(xy,z)=xyzv1l.yzvxll=xyzv(xXvx)yzvx(yvy)zvz)=
=XyZVXyzZVXxyzZVvX(YZVYZVIZVYZ)=
= XYZVXVYZVXVZVXYZVXYZVXJZVXyZ =

= XYZVXPZVX JZVXYyzVXYyZVvxyz(dangndirdichinh tic)

4
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2.6/ DINH LY: Cho feF, va f 0.
Khi d6 f c6 thé viét thanh mét hay nhiéu dang da thire khdc nhau (trong d6
c6 dang ndi 1o chinh tic cua f cling 1a mot dang da thirc dac biét cua t).
Nhu vy ta ¢ thé biéu dién cac ham Boole duéi dang da thirc (don gian) ma
khong can dung dén bang gia tri (viéc nay kha cong kénh phtic tap khi n > 4).

2.7/ SO SANH CAC DANG PA THUC: Cho fe F, va f #0O.
Giastr f c6 2 dang da thirc (v6i cac don thitc uj, uy, ..., Up, Vi, Vo, .o, Vg )
f=wvwv..vu,(l) va f=v vvzv...vvq(2)
a) Truong hop 1: Tandi (1) va (2) don gian nhw nhau néu
*P=q
* deg(uy) = deg(vi) (1 £1<p)
[ co thé hoan vi vy, v, ..., vq trudce khi so sanh céc bac ]
b) Trudong hop 2 : Tandi (1) don gian hon (2) [ hay (2) phic tap hon (1) ]
néu
*p<q
* deg(u;) < deg(vi) (1 <1<p)
[ co thé hoan vi vy, v, ..., vq trudce khi so sanh céc bac ]
* C6 it nhat mot ddu < xay ra trong cac dau < noi trén
¢) Trudng hop 3 : Tandi (1) va (2) khéng so sanh dwoc véi nhau néu truong
hop 1 va truong hop 2 khong xay ra.

Vidu:
a)Cho feF, va f c6 3 dangda thirc nhu sau:
f(xy,zt)= xyviztvxzviyt =uyvuvuyvu(l)(p=4)
= XZVyztvxyvizt = vivvavvivvy(2)(q=4)
= XZVXYZtVXJtVXFJZtVXy= W VW VW3V WV Wws(3)(r=5)
Tacd (1) va(2) don gian nhu nhau [ p =q =4 va deg(u;) = deg(v;) khi 1 <i1<4]
Tacd (1) dongidn hon 3)[p=4<r=5 va deg(uy;) <deg(w;) khi 1<i<4]
b) Cho g € F, va g c6 2 dang da thirc nhu sau:
gx,y,zt) = ztvxyzviyztviyz =y vupvuvu (4) (p=4)
=Xyztvxyztvzi viyzt =vivvavvivvs(5)(q=4)
Ta can hoan vi v véi v, roi ky hiéu lai cac chi sO trude khi so sanh cac bac :
g(x,y,zt) =zfvXyztvxy Ztviyzt = wivVw, VWiV w(6)(r=4)
Tacd (4) don gidn hon (6) [p=r=4,deg(u;) < deg(w;) khi 1<1<4 va
deg(uy) =3 <deg(wy) =41].
c)Cho heF, va h c6 2 dang da thic nhu sau:
h(x,y,z,t) = xvxyzzr =uyvu (7) (p=2)
=XzVvyzivxz =vivvaVvvs(8)(q=3)
Tacoé (7) va (8) khong so sanh dugc voi nhau.

2.8/ DANG CONG THUC PA THUC TOI TIEU CUA HAM BOOLE:
Cho feF, va f #0. Tadabiét f c6 mor hay nhiéu dang da thurc khac nhau
(trong d6 dang noi roi chinh tic cua f 13 dang da thire phire tap nhdt cia f).
Béng cach so sanh cac dang da thirc, ta chon ra cac dang da thuc don gian nhat
5
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c6 thé dwrge cho f (nghia 1a khong co dang nao khac don gian hon chung).
Chung chinh 13 cdc cong thirc da thire t6i tiéu cla f.

Pham vi chwong trinh 13 tim cac cong thie da thic tdi tiéu cua cac ham Boole
khéng qud 4 bién bang phwrong phdp biéu do KARNAUGH.

III. PHUONG PHAP BIEU PO KARNAUGH:

3.1/ BANG MA: Cho Dai s6 Boole nhj phan B={ 1,0 }.
a) Bang ma cho B' (bién Boole x)

| =

X
1

b) Bang ma cho B’ (c4c bién Boole x va y)

X
y | 11
y | 10

¢) Bang mi cho B’ (cac bién Boole x,y va z)

X X x X
z | 101 | 111 ] 011 | 001
100 | 110 | 010 | 000

y y y y

N|

d) Bang mé cho B* (cac bién Boole x,y,z va t)

X X x X
1010 | 1110 | 0110 | 0010
1011 | 1111 | 0111 | 0011
1001 | 1101 | 0101 | 0001
1000 | 1100 | 0100 | 0000

y y y y

NN NN
i B N

3.2/ GHI CHU:
a) Khai niém “ ké nhau ” trong bang ma dugc hiéu nhu sau:
* Dong (cot) 1 k& voi dong (cot) 2. Dong (cot) 2 k& voi dong (cot) 3.
* Dong (cot) 3 ké v6i dong (cot) 4. Dong (cot) 4 ké voi dong (cot) 1.
Bang ma ciing c6 thé duoc xem nhu mdt mat tru nén c6 thé uén cong theo
chiéu doc hodc chiéu ngang dé dong (cot) 4 ké voi dong (cot) 1.
b) Hai 6 “ ké nhau ” trong bang mi c6 ma sb chi sai khac nhau mot vi tri.

3.3/ BIEU PO KARNAUGH CUA HAM BOOLE:
Cho f € Fy(n<4) vabang gia tri cua f.
Ta dé y cac vector Boole (uj,uy, ... ,u,) trong bang gia tri c6 f (uj,uy, ... ,uy) =
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Mbi vector Boole (uy, uy, ..., u,) nhu vay twong Gmg véi 6 co cing ma sd

Ul ... U, trong bang mi cia B". Panh diu cac 6 twong Gmg d6 trong bang ma.
Tap hop S gdm céc 6 dugce danh diu goi 13 biéu dd Karnaugh ctiia ham Boole f
va ta ky hiéu biéu 46 d6 1a S =Kar(f) hay gon hon nitala S =K(f).

Vidu: Cho f e Fs (theo 3 bién Boole X, X, X3) ¢6 bang gia tri nhu sau:

X| 1/1]1]0[1]0]0]O0
Xo 1/1/0]1[0]1]0]O0
X3 1/0(1]1[{0]0|1]0
f(X 1 ,X2,X3) 1 0|1 101 01

Ta théy,f(l,l,l)=f(l,Q,l)=f(0,1,1)=f(0,1,0)=f(0,0,0)= 1.
Danh dau cac 6 co ma s6 twong ung 111, 101, 011, 010 va 000 trong bang
mi ciia B’, ta duoc biéu @6 S =Kar(f) gdbm 5 6 nhu sau :

X X X X
z 101 | 111 | O11
z 010 | 000

y y y y

Ta co thé v& biéu @6 S =Kar(f) mdt cach don gian hon nita 13

* *

3.4/ NHAN XET: Mot ham Boole f e F, duoc xéac dinh néu biét mot trong cac
yéu td sau:
a) Bang gia tri cua f.
b) Mot dang da thuc cua f.
¢) Dang ndi r0i chinh tic cua f (dang da thire ddc biét va phirc tap nhat cia f).
d) Biéu d0 Karnaugh cua f(néu n<4).

3.5/ MENH DE: Cho f, g € F, (n <4). Khi d6
a) K(7) 1a phan bi cha K(f) trong bang ma cia B".
b) K(f.g) =K(f) nK(g) va K(fv g)=K(f)uUK(g).
c)f<g & K(f)cK(g). Suyra f=g < K(f)=K(g).

Vidu: Cho f, g e F; cocéc biéu do Karnaugh nhu sau:

* * * * * *
* * * * *
Kar(f) (5 0) Kar(g) (6 6)
Ta suy ra biéu d6 Karnaugh cua cac ham Boole 7, g, f.g va fv g lan luot nhu sau:
* % % * % * * *
* * * % % * * * 7

Kar(f) (3 0) Kar(g) (2 0) Kar(f .g) (4 0) Kar(f v g) (7 6)
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3.6/ BIEU PO CUA MOT PON THUC:
Cho don thuc m € F, . Ta dabiét 1 <deg(m) <n.

a) Néu deg(m)=p thi K(m) la mot hinh chit nhat (mo réng) c6 2"~ ° 6
b) Néu deg(m) = n (m 13 don thitc t6i tiéu) thi K(m) c6 ding

[T
(@)

Vidu: Cho n=4.
aym=z va u=y [ deg(m)=degu)=1].

X | X

X X
% % Z % %
Z t zZ|* * |t
t * * |t
% %
yly Yiylyly
Kar(z) Kar (7)

Kar(z) 13 hinh chit nhat va Kar(7) 1a hinh chit nhat mé rong c6 2~ ' =8 6.
b)m=x7 va u= xy[deg(m)=deg(u)=2].

X | X X | X |x|X
* [ x 7 z * 7
y/ t y/ * t
t * t
% % t_ % t_
YLY YLy
Kar(x7) Kar(x'y)

Kar(x7) 12 hinh chir nhat mo rong va Kar(xy) 1a hinh chir nhat c6 2* =4 06.
com=xzt va u=yz7 [ deg(m)=deg(u)=31].

X |X|Xx|X X X
zZ z|* * T
zZ lF Lt zZ t
t t
T
yly Yiyiyly
Kar(x zt) Kar(yz7)

Kar(%zt) 13 hinh chit nhat va Kar(7z7) 1a hinh chit nhat mé rong c6 2* > =2 0.
d)ym= xyz7[deg(m)=4 va m la don thuc tdi tiéu ].

X | X |X | X

A R N

yly
Kar(xyz7)
Kar(¥zt) 13 hinh chit nhatco 2* *=16
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3.7/ BIEU PO CUA MOT PA THUC:
Choda thic f =myvmyv..vmg (m, my, ..., mg lacdc don thiec caa Fy).
Néu n<4 thi Kar(f)=Kar(m;) U Kar(m,) U ... U Kar(my).

Vidu: Cho fe Fy va f(xy,zt)=3yz7vxzvxyztvx. Tacod
S=Kar(f)=K(7z7)UK(x2z) UK(xyzt) UK(x) trong d6 K(x) gobm 8 6 (.),
K(¥z) gobm 4 6 (-),K(7z7) gdm 4 6(~) va K(3z7) gébm 1 6 (4).

Do d6 S=XKar(f) gébm 14 6 trong B* nhu sau:

X | X | x| Xx

+

Al N I N |

Y1y

3.8/ TE BAO VA TE BAO LON TRONG BIEU DO:

Cho fe F,(n<4) va S=Kar(f).

a) Mot té bao trong S 1a mot hinh chir nhat (mo rong) co s661a 2" (0<r<4).
Nhu vay s6 6 ciamot té bao cothé 1a 1,2, 4,8 va 16.
Mot té bao trong S chinh 1a biéu do cua mot don thurc nao do trong F,

b) Mot té bao lom T trong S 1a mot 1é bao 16i dai (theo quan h¢ thur ty — trén
tap hop cac té bao trong S), nghia 12 khong ¢ té bao T’ nao trong S thoa
TcT va T=T.

Vidu
a) Motsotebao 1 6va 2 0.
X X
5 1 5
r4
6
z t
3 3
2
t
4
4 6
y Yy
Ty=xyzr (10), T,=xyzt(106), T3= (xvx)yzt=yzt(209),
Ts=x3z(tvi)=x3z(20),Ts= yz1(20), Te= xy7(20)
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b) Mot sb té bao 4 6.

u
w
™
| W

c) Motsd té bao 8 6 va 16 6.

X X

Z ] - » .

=
=

Y \

T,=t(80), T,=7(80), T = ¥(80), Ta= ¥(80),
Ts(ca 16 6 ciabang) =(x v )yvy)Nzvz)(tvi)=1
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d) Cho S=Kar(f) va cictébao Ty, T, T3, T4, Ts va T¢ nhu hinh dudi day

X X
1 1
Z * * »
3 3
1 1
Z . * hd t
3 3
1 2|1 2 6
» » * t
5 5
1 21 2
» »
Y Y

Tacd Ty, Ts, Ts la cac té bao 16n va Ty, Ta, T 1a céc té bao khong 16n
(Vi T, T, va T, iT],rT4 c T; va T4 ¢T3, Te < Ts va Ts ¢T5)
e) Cho S=Kar(g) va cacté bao T, Ty, T3, T4, Ts va T nhu hinh dudi day :

X X
1 5
y 4 . .
3
2
Z . t
6 6
» ™ t
4 4
. .
4 34
Y Y

Tacd Ty, Ty, Ts, T4 1a cdc té bao lén va Ts, Tg 1a cac té bao khong 16n.
(Vi T5 (- T3 va T5 ¢T3,T6 (- T4 va T6 ¢T4)

IV. CONG THUC PA THUC TOI TIEU CHO HAM BOOLE:

4.1/ PHEP PHU TOI TIEU CHO TAP HOP: Cho cic tap hop S, Ty, Ta, ... va Tk
a)Néu S=TyuT,uU..UTy thi { Ty, Ty, ..., Tx } goi la mot phép phu cua S.
k

b)Néu S=TiUT,U..UTc va Vje {1,2,..,k}, [JT#S (bo bt bat ky
i=1

i#]
T; nao ra déu din dén phan hoi cta cac tap hop con lai khong phu dugc S)
thitandi { Ty, Ty, ..., Tk} goila mot phép phu toi tiéu cua S.
11
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7 k
o)Néu S=T,UT,U..UT va Jje{1,2,...,k}, |J,=S thitanoi
i=1
i*j
{ Ty, To, ..., Tic } goi la mot phép phu chira t6i tiéu ciia S (khi bo b6t T,
phan hoi ctia cac tap hop con lai van pha duoc S).

Vidu: Cho S={1,2,3,4,5,6 .
) Xét Ti={2,3,6},Ta={1,4,6} va T;=1{1,3,5}.
Ta c6 Ti,oT,UTs= ST1UT2¢S T1UT3¢S va TzUT3¢S nén
{ Ty, To, T3 } 1a mot phép phu t6i tiéu cua S.
b)Xét Zy={1,2,5,Zo={4,5),Zs={2,3,5} va Zs={3,6 ).
Ta co 21U22UZ3UZ4—S va 21U22UZ4— nen{Zl,Zz,Z3,Z4}lél
mot phép phu chua tdi tiéu ciia S (vi du Z3).

4.2/ THUAT TOAN TiM CONG THUC DA THUC TOI TIEU CHO HAM
BOOLE:
Cho fe F,(n<4) va S=Kar(f).
a) Y tuong chinh:
* Tim tdat cd cdc té bao Ién cua S.
* Chi ra mét s6 phép phii cia S (pht bang cdc té bao Ién cta no).
* Giit lai cde phép phii toi tiéu ciia S tir cac phép phu noi trén (so loai).
* Viét cac cong thirc da thuc cho f twong ing vai cac phép phu tdi tiéu trén.
* So sanh cac cong thirc da thic vira viét dé chon ra cde céng thirc toi wu cho
f (loai chinh thtrc).
b) Thuat toan cu thé:
* X4c dinh tdt cd cdc té bao Iom cia S (chi 16 vi tri ctia chiing trén biéu do
va goi tén chung).
* Chon 6 P; (tuy ¥) € S va té bao 16n T, (tuy ¥) thoa P, € T;.
Chon 6 P, (tuy y) € S\ T; vaté bao 16n T, (tuy ) théa P, € To.
Chon 6 P; (tuy y) € S\ (T, U T,) va té bao 1én T; (tuy y) thoa P; € Ts.
Chon 6 P4 (tuy y) € S\ (T; U T, U T3) va té bao 16n T, (tiy ¥) thoa
P4 S T4 .
Tiép tuc qua trinh trén cho dén khi S\ (T, U T, U ... U T\) =, nghia la
ta c6 duoc mot phép phu S=T, U T, U...U Ty.
* Két thic qué trinh chon céc 6 va cac té bao 16n, ta thu duogc mét hay nhiéu
phép phii cta S (phii bang cac 1€ bao lén cua no).
* Giit lai cde phép phii toi tiéu ciia S tir cac phép phu noéi trén (so loai).
* Viét cdc cong thire da thire cho f tuong tng v6i moi phép phu t6i tiéu trén
* So sanh cac cong thirc da thuc vira viét dé chon ra cdce cong thirc don gian

nhdt ¢ thé dwoe. Day chinh 13 cde cong thire da thire t6i tiéu cua f.
(loai chinh thurc).

4.3/ GHI CHU: Viéc chon cac 6 P, P, P, ... latuyy trong cac pham vi cho phép.
Tuy nhién ta ¢ thé chon theo cdc thir i wu tién sau dé thuat toan tién hanh
duoc nhanh gon hon:

* Uy tién 1: chon trude cac 6 chi thuoe 1 té bao 1on va léy tat ca cac té bao lén
tuong trng véi cac 6 do.
12
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* U tién 2 : xét tiép cac 6 chi thudc 2 & bao 16n. Néu ¢ nhidu 6 ciing wu tién
2 thi chon trude cac 6 ¢ dic diém “* khong ¢ chung té bao 16n voi cac 6 da
bi x6a ”’

* Uu tién thong thuong : chon trude 6 & hang trén (so voi cac 6 ¢ hang duoi),
néu nhiéu 6 cung & hang trén thi chon trude 6 ¢ phia trai. Ul tién théng
thuong chi tao ra sy thong nhét trong viéc chon 6.

Vidu:
a)fe Fy c6 S=K(f) voi
K(f) = {(1,1), (1,3), (1,4), (2,2), 3,1), (3,2), (3,3), 3.4), (4,1), (4.2), (4.3), (4,4) }

X X
2 2
r4 . * *
3 3
Z . t
4
1 1 1 1
™ . hd L t
4
1 21 1 1 2
» » * .
3 3
Y Y

Cactébao lontrong S lae T\=z,T, =757, T3=x7 va T, =xyt.
Uutién1: (1,1) e T,,(1,3) e T3, (2,2) € T4 va (3,1) e T; . Tacd
S\(T2UT3UT4UT1):® nén S:T2UT3UT4UT1 léphépphﬁduynhét
cua S
T, > T3 —> T4 — T, (soddphiicua S)
Do d6 f(x,y,z) =y fvX v xyt v z1a cong thic da thirc ti tiéu (duy nhit) cua f
b)g e F4 c6 S=K(g)={(L1),(L2),(1,3),(2,3),(3.,2),(3.,3),(4.4) }.
Céc té bao 16n trong S 1a

T)=xzt,Ty=yzt, Ts=xyz, Ta=xyt, Ts=yzt va Te=xyz 7.
Uutién1:(1,1) e T;,(3,2) e Ts va (4,4) € T¢. Tacd S\ (T, U Tsu Te) = .
Uu tién 2: chon (1,3) € S\(T; U Ts U Tg) va déy (1,3) € (T, N Ts). Ta lai ¢6
S\(TIUTsUT¢UT,) =3 nénchon (2,3) e S\(TiUTsuU TeuU Ty vadéy
(2,3) S (T3 M T4)
Do S\(T1UT5UT6UT2UT3)=® nén S=T1UT5UT6UT2UT3 (1)
Do S\(T1UT5UT6UT2UT4)=® nén S=T1UT5UT6UT2UT4 (2)
Do S\(T1UT5UT6UT3):® nén S:T1UT5UT6UT3 (3)
So dd cac phép phuciia S 13 T, — Ts — T — T» — T;

1

T; Ty

13
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X X
1 1 2 2
Z » » »
3
Z » t
3 4
. - t
5 5 4
*»
6
Y Y

Phép phu (1) chua tbi tiéu [ du T, khi so v6i phép phu (3)] nén bj loai.
Céac phép phu (2) va (3) déu tdi tiéu.

T (2) va (3), ta viét cac cong thire da thirc twong ng cho g :

g(x,y,z) =Xzt vyztvx yzivyziv xyt(¥)

g(x,y,2) =Xzt vyztvx yz 1 Vv xyz (**)

Ta co (**) 1a cong thirc da thirc tdi tiéu cho g [ loai (*) vi né phuc tap hon (*¥) 1.

c)h e Fy, c6 S=K(h) = {(1,2), (2,2), (2,3), (2,4), (3,1), (3,2), (3,4), (4,1), (4,2) }.

X X
1
r4 .
1 3 3 5
4 L - L |
4 4
6 1 6 5
- » - i
2 2
1
» »
2 2
Yy Yy

Céc té bao 1on trong S 1a

T =xy, To=xz,Ts=yzt, Ta=xzt, Ts=x yt va T¢=yzt.

Uutién 1: (1,2) e T, va (4,1) e T,. Tacd S\ (T, U T,) = .

Uu tién 2: chon (2,4) € S\(T; U Ty) va déy (2,4) € (T4 N Ts). Ta lai ¢6
S\(TyUT,UTy) =D nénchon (3,4) € S\(TiUT,UTy) vadéy

(3,4) S (T5 ﬂT6)

Do S\(T]UTzUT4UT5):® nén S:T1UT2UT4UT5 (1)

Do S\(T]UTzUT4UT6)=® nén S=T1UT2UT4UT6 (2)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Talaico S\(T; U T,UTs)#d nén chon (2,3) € S\ (T, U T, U Ts) Va‘ldé}?
(2,3) S (T3 M T4)

Do S\(T1UT2UT5UT3):® nén S:T1UT2UT5UT3 (3)

Do S\(T1UT2UT5UT4):® nén S:T1UT2UT5UT4 (4)

So dd cac phép phucia S 13 T, — T, — T4 — Ts

1
T3 < T5 T6

\2

T4

Phép phu (4) trung v6i phép phu (1) . Cac phép phu (1), (2) va (3) déu tdi ticu.
T (1), (2) va (3), ta viét cac cong thirc da thic twong tmg cho h:

h(x,y,z) = Xy vXzZvxztvy yt = XyvVXzZVvxztvyzt = Xyvxzvx ytvyzt
Céc cong thirc trén (don gian nhu nhau) 13 cac cong thirc da thirc tdi tiéu cua h.

V. DAI SO CAC MACH DPIEN:

5.1/ HAM BOOLE CUA MACH DIEN:
a) Mach dién 1a mot hé thong bao gdm céc cong tic dién va cac day dan.
MGdi cong tic dién twong Gmg véi mét bién Boole (bién Boole nay =1 hoac
0 tuy thudc vao trang thai dong hodc mo cua cong tic). Hai cong tic A va
B (twong ung voi cac bién Boole a va b) trén mot day dan s& duogc mdc noi
tiép hoidc mdc song song. Ta c6 ham Boole theo hai bién
t (a, b) =1 (néu c6 dién qua day) hodc =0 (néu trai lai)

A A B b t(a,b)

CAu trac mic ndi tiép t(a, b) =ab

CAu triic mic song song t(a,b)=avb

t(a,b)

b) Xét mach dién c6 n cong tic dién Ay, A,, ... , A, (Gtng va&i cac bién Boole
ai, as, ..., a,). Ta c6 ham Boole theo n bién
f(ay, a,...,an) =1 (neu co dién qua mach) hoac =0 (néu trai lai)
Tu cac céu trac mac ndi tiép hodc mic song song trong mach dién, ta c6 thé
viét f(aj, a, ..., ay) duoi dang mdt da thic theo (aj, ay, ..., a,) trong F, .

15
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Vi du: Cho m{t mach di¢n véi cac cong tic dién X,Y,Z va T nhu sau:
(o0day X’=Xx, 2 =2Z,x’=x vaz =7):

Yy
WA
] z
Z
B4
f
ZI z| xl K' (H}'Y.J'z.lt)

Ta viét ham Boole f cua mach dién trén dudi dang da thuc.
Tacod f(x,y,zt)=[x(YyVvZ)vZIX]|t =(XyVXZVXZ)t

= xyt v xzt vx zt (dang da thirc cua f).

5.2/ CONG: Cong 13 mot thiét bi dién c6 mot hay nhidu dong dién di vao va chi co
mdt dong dién di ra.
C6 3 loai cong: cong AND, cong OR va cong NOT (ing v6i cac phép toan
tich Boole, tong Boole va bu Boole).

da

b ab...z

LA I I

Coéng AND

avbv..vz

LR B B A L

Coéng OR
16
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4

> @
Cong NOT

5.3/ THIET KE MANG CAC CONG TONG HOP HAM BOOLE:
Cho fe F,.Tabiét f c6 mot hay nhidu dang da thirc khac nhau.
a) Ta c6 thé dya vao mot dang da thie tiy ¥ cua f dé thiét ké mot mang (gdm
cac céng AND, OR, NOT) téng hop f.
b) Dé tdi uu hoa, ta nén dung mot cong thirc da thire t6i tiéu cua f th1et ké
mang céc cong tong hop no. Ta s& tiét giam dugc chi phi mua sim céc cong
va day dan.

Vidu: f € F; va f(x,y,2) =xyzvxyzv xyz Vv x7y z (day la mét dang da thirc
cua f va cling 1a dang ndi ro1 chinh tac cua f).
a) Dua vao dang da thuc trén, ta thiét ké mang cac cong tong hgp f nhu sau:

E

-

M~
B

, /

f(x.y.2)

XyZVXIVZ'vX'vz' vxy'z

Mang céac cong (chua t01 uu hoa) tong hop ham boole f
b) Ta tim mot cong thire da thirc t6i tiéu cho f trude khi thiét ké mang cac cong
cho no.
Vé S =Kar(f)=K(xyz) UK((xyz) UK(x¥yz) U K(xyz) trong bding ma B’.

17
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1
z .
1
z| — VAN N/
2 2 3 3

Yy Yy

Céctébaolontrong S 1a Ty =xy, T,=xz va T3=yz.

Uutién 1: (1,2) e T;, (2,1) e T, va 23) e T3. Taco S\ (T, U T, U Ty)=J
nén S=T, U T, U Ts la phép phu duy nhat cia S (T — T, - Ts).

Do do f(x,y,z)=xy v xzVvyz lacong thic da thirc tdi tiéu (duy nhat) cua f
Ta thiét ké mang cac cong tong hop f dya theo cong thirc da thirc ti tiéu

trén.
Xe S T 3 %5
: f 1
e - SR Vo s
2 xz' f(x,y,z) = Xy v xz' v ¥Z
20%—*}.;3 B
- v
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