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'C_j

ong thire da thire toi tieu

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

Ta ndi rang cong thirc 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, khdéng nhiéu hon so tw
don cua My,
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T

Céng thirc da thire toi tiéu

Pon gian nhw nhau

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

** COng thirc da thire toi tiéu:
Céng thirc F clia ham Bool f dwoc goi la téi tiéu néu vai bat
Ky cébng thirc G cua f ma don gian hon F thi F va G don
gian nhw nhau

‘|
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Phwong phap biéu dé Karnaugh. l

Xét f la mot ham Bool theo n bién X4,X,,...,X, v&i n = 3 hoac 4.

Trwong hop n = 3:

f 14 ham Bool theo 3 bién X, y, z. Khi 4 bang chan tri cla f
gOm 8 hang. Thay cho bang chan tri cia f ta vé mot bang chi¥
nhat gém 8 6, twong &ng v&i 8 hang cuia bang chan tri, dwoc
danh dau nhw sau:

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

>
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..

@i qui woC:

Khi mét 6 nam trong day dwoc danh dau bdi x thi
tai d6 x =1, bdi x thi tai d6 x =0, twong tw cho vy, z.

Céac 0 tai d6 f bang 1 sé dwoc danh déq (t6 dam
hoéjc’gach chéo). Tap cac 6 dwgc danh dau dwoc goi
la bieu do Karnaugh cua f, ky hiéu la kar(f).

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

»
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Trwong hop n = 4: ‘ '

f 14 ham Bool theo 4 bién X, v, z, t. Khi dé bang chan tri cia
f gdm 16 hang. Thay cho bang chan tri cda f ta v& mét bang
chi* nhat gom 16 8, twong ng v&i 16 hang cda 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 woe: '

Khi mét 6 nam trong day dwoc danh dau bdi x thi tai
do x =1, bdi x thitai dé x =0, twong tw cho y, z, t.

Céac 0 tai d6 f bang 1 sé dwoc danh dau (t6 dam hoac
gach chéo). Tap cac 6 dwoc danh dau dwoc goi la biéu do
karnaugh cua f, ky hiéu la kar(f).

Trong ca hai trwdng hop, hai 6 dwoc goi la ké nhau
(theo nghia réng), néu chung |a hai 6 lién nhau hoac ching
|a & dau, 6 cudi cla cung mét hang (cot) ndo d6. Nhan xét
rang, do cach danh dau nhw trén, hai 6 ké nhau chi léch
nhau & mot 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)mkar(g).
b) kar(fvg) = kar(f)ukar(g).

c) kar(f) gom dung mét 6 khi va chi khi f 1a mot tw
toi tiéu

‘
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y

Tée bao

Té bao Ia hinh chir nhat (theo nghia rong) gom 27 6

Néu T la mét té bao thi T la biéu do karnaugh cia mét
don thtre duy nhat m, cach xac dinh m nhw sau: lan lwot
chiéu T 1én cac canh, néu toan bd hinh chiéu nam tron trong
mot tr don nado thi t&r don d6 méi xuat hién trong m.

.|
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Vidut. X l

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

Biéu do karnaugh cia don thic Xyzt la

X X X X

z t
Z t
Z t
Z t

"
<

-
<

y y



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi du 2. '

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

Biéu do karnaugh cia don thie yzt la

X X X X

z t
Z t
Z t
Z t
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Vi du 3. '

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

Biéu do karnaugh cta don thie ytla

X X X X
; t
4 t
Z t
Z t
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Vidu 4. l

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

Biéu do karnaugh cia don thie t 1a

X X X X

N
=t

V!
=+ ~t

N|

N|
I.|—r-

7 , v
Y v v ¥
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Vi du 5. l

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
7z t

Yy v ¥

La biéu d6 Karnaugh cda don thérc nao?

la biéu do karnaugh cia don thic yt.

‘
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Té bao Ion. l

Cho ham Bool f. Ta ndi T 1a mét té bao I1&én cta kar(f) néu T
thod hai tinh chat sau:

a) T 1a mot té bao va T < kar(f).

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

‘


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi du. Xét ham Bool f theo 4 bién x, y, z, t c6 biéu d6 karnaugh

e
X X X
Z
Z
Z
Z
y y
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Kar(f) c6 6 té bao I&én nhw sau: l

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

N

X X X
\ y y
Xy
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N

N

X X X
V y oy y
yZt

N

N

]

"':_,‘.:_-:l
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Thuat toan. " l

Buwéc 1: V& biéu do karnaugh cla f.

Budc 2: Xac dinh tat ca céc té bao Ién cla kar(f).
Buwdc 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 mot 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 gdm cac té bao Ién

Néu cac té bao i&n chon dwoc & budc 3 da phl dwoc
kar(f) thi ta c6 duy nhat mét phu toi tieu gom cac té bao Ién
cua kar(f).

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

Xét moét 6 chua bj phu, sé c6 it nhat hai té b&o Ién chira
0 Qay, ta chon mot trong cac té bao Ion nay. Cw tiep tuc nhw
thé ta sé tim dwoc tat ca cac phu gom cac té bao I&n cua
kar(f).

Loai bé cac phl khong toi tiéu, ta tim dwoc tat ca cac
phu toi tieu gbm cac té bao Ion cua kar(f).

—
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< Budc 5: Xac dinh cédc cong thirc da thirc toi tieu
cua f.

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

Loai bo cac cbng thirc da thire ma cdé mét cong thire da
thirc nao 4o thwe sy don gian hon chung.

Cac cong thirc da thire con lai chinh la cac

coéng thire da thire toi tiéu cla f.

»


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

ST 0

Vidul

< Tim tat ca cac cong thic da thirc toi tiéu cda ham
Bool:

f(x,y,z,t) = xyzt Y xy V' xz ¥V yzVYxy(zVt)

= N 5 Vv Vv

XyztY xy ¥ xz ¥ yz

xyt_

|
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T

= Y vV

f(x,y,z,t) = xyzt YV xy ¥ xz ¥V yz Y xyz v

xyt_
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T

y ¥ xz Y yz¥oxyz ¥ xyt

f(x,y,z,t) = xyzt ¥ xy v x
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o —

F(x,y,z,t) = xyzt Y xy ¥V xz ¥V yz Y xyz ¥ xyt
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T

Nl e Vv

f(x,y,z,t) = xyzt ¥ xy ¥V xz ¥ yz v xyz Vv

xyt_
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T

F(x,y,z,0) = xyzt ¥ xy ¥ xz ¥ yzCf xyze s
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T

\, S Vv Vv

f(x,y,z,t) = xyzt ¥ xy ¥V xz ¥ yz ¥ xyz ¥

Xyt
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e

z Y oyz Y xgz Y Xyt

f(x,y,z,t) = xyzt ¥V xy ¥ x

Buwoc 1:Vé kar(f):
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(X, Y, z.t) - xyzt Y xy ¥ xz ¥ yz ¥ xyz ok

Buéc 2: Kar(f) co cac té bao I&n nhw sau:
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X, Yhz, ) - xyzt ¥ xy VY xz Y yz Y xyz X

Buwdc 3: Xac dinh cac té bao Idn nhat thiét phai chon:

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

1 |2
4 |5 s
1 (2 |3 —
4 |5 |6 9 |10
/7 |8 2 |3
5 |6
9 |10 VZ
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Budc 4: Xac dinh cac phu toi tiéu gom cac té bao Ién

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

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

4 |5

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

X v YZ.

YZ

— |‘
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\, STV vV

f(x,y,z,t) = xyzt Y xy ¥ xz vV yz v xyz v

xyt_

< Budc 5: Xac dinh cac cong thic da thic tdi tiéu
cua f.
Ung véi pha toi tiéu gdm cac té bao Ion tim dwoc &
buwdc 4 ta tim dwoc duy nhat mot cdng thire da thire
toi tiéu cua f:

X A

‘|
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B1l: Vé Kar(f)

|‘
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xyzt ¥ xzt

~ TR
— 11>
3 |4 5 3 14 5
6|7 |8 1|9 6|7 |8 1|9
e zt
3 |4 5 1 (2
3 14 5
6|7 |8 1|9
X7t 6 7__8 9
B2: Xac dinh té bao Ié&n XVZ

1
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12 Zt Xt
3 5 112 12
3 |4 5 3 |4 5
6|7 |8 |9 SEACEE
<t E_26789
M vzt

B3: Xac dinh cac té bao I&n nhat thiet phai chon
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T yzt ¥ yzt ¥ yzt 7 xyziieram

<+ Budc 3: Xac dinh cac té bao I6n nhat thiet
phai chon

= O 6 nam trong mot té bao I&n duy nhat ;7. Ta
chon 7t

= O 1 nam trong mot té bao I&n duy nhat xi .
Tachon i

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

>
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1|2
3 |4 5 _ s
zt ¥V xt v xzt
6|7 |8 |9

B4: Xac dinh cac phu toi tieu gom cac té bao Ion
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i = yzt ¥ yzt Y yzt ¥ xyzt R

1|2 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 1|9
1 (2 1 |2
R 3 4 5
zt ¥V oxt v xzt 3 |4 S

617 18 |9 6|7 |8 |9

yzt

B4: Xac dinh cac phu téi tiéu gom cac té bao Ién
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f = yzt ¥ yzt ¥ yzt Y xyzt A xas
Con lai 6 5 chwa bi phu

3 |4 5 O 5 nam trong 2 té bao I&n: 2 cach chon
1 (2

3 |4 5

zt ¥V xt Y xzt VY Xyz

2
<
N

B4: Xac dinh cac phu toi tieu gom cac té bao Ion
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i = yzt ¥ yzt Y yzt ¥ xyzt R
3[4 5 (AD(‘)n Ia_]i 6 5 chwa b| phu
O 5 nam trong 2 té bao I&n: 2 cach chon

67|89
1 |2
e ~ 13la| [5
zt vV oxt Y xzt VY yzt
6|7 |8 |9
yzt

B4: Xac dinh cac phu toi tiéu gom cac té bao Ié&n |
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i = yzt ¥ yzt Y yzt ¥ xyzt R

<+ BUdc 5: Xac dinh cac cong thuc da thuc toi
tieucuaf

zt ¥V xt ¥ xzt V xyz

xzt ¥ yzt

X
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e coo—

< Hay xac dinh cac cong thitc da thifc toi tiéu cia
ham Bool:

F = xz(y V)Y xzt 20100
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e coo—

Biéu d6 Karnaugh:
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_ﬁ

C4c t€ bao 16n:
Xz,yz,zt, xzt,x yt
Cdc t€ bao 16n bit budc phai chon 1a
Xz, zt,x zt

Con lai 6 (1,4) c6 thé nim trong 2 t&€ bao 16n

<|
‘|

VZ,X

|‘
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e coo—

<*Do d6 c6 2 cong thirc da thdc twong tng véi phu toi
ti€u:

f = xz Yzt Y &2t s

— A4

f XZ zt A

x zt Y yz

«» Trong d6 chi c6 cong thic thit hai 12 t6i ti€u

|
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