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02 & U= 83

d

= 3¢l(boolean Postulates)
P1 X=0or X=1
P2 00=0
P3 l1el=1
P4 0+0=0
P5 1+1=1
P6 10=01=0
P7 1+0=0+1=1
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02 & U= BIH
0 E % )12 ¥

1. X+0=0+X=X 2. X-1=1-X=X 3. X+1=1+X=1
4. X-0=0-X=0 5. X+X=X 6. X-X=X
7.X+X=1 8X -X =0 9.§:x

ul BHH X! (commutative law)

10. X+Y=Y+X 11. XY=YX
B Xl (associate law)

12.(X+Y)+Z=X+(Y+2) 13. (XY) Z= X (Y2)

= HH ® 2l (distributive law)

14.X(Y+Z)=XY +XZ 15. X + YZ = (X+Y)(X+2)
E@=210]| M@|(De Morgan's theorem)
16. X+Y =XY 17. XY =X +Y
84 WM&l (absorptive law)
18. X + XY = X 19. X(X+Y) = X
©t0] 9] M 2](consensus theorem)
20. XY +YZ + XZ = XY + XZ 21 (X+Y)Y +Z)(X +Z)=(X +Y)(X +2)
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02 & U+ 83
Q XZ|HE 0|28 2HIHZ! X + YZ = (X+Y)(X+2)0] =9
=y FSA
XYZ
YZ | XtYZ | X+Y | X+Z | (X+Y)(X+2)

000 0 0 0 0 0
001 0 0 0 1 0
010 0 0 1 0 0
011 1 1 1 1 1
100 0 1 1 1 1

1 01 0 1 1 1 1
110 0 1 1 1 1
111 1 1 1 1 1
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02 & U= 8H

QEZE210] ™| oMl

* X+Y+Z=(X+Y)Z=(X+Y)Z=XZ+YZ

W+ X +YZ =W + X -YZ = (W + X)YZ =WYZ + XYZ

(A+B)CD+E+F =(A+B)CD-E-F=(A+B+C+D)E-F

=(AB+C+D)E-F=ABEF+CEF+DEF

* AB(CD+EF)(AB+CD) = AB + (CD + EF) + (AB +CD)

— AB+(CD-EF)+AB-CD
= AB +(C + D)(E + F) + ABCD
= AB +CE +CF + DE + DF + ABCD
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03 =cl2|=9] =c|4 H&

j_—r X _D—r (Y+Z)WX+XY
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03 =cl2|=9] =c|4 H&

B—D | f b— >Bd | f
d— d— abc+hd+ac

— -

b b f
i)y =)~
=
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03 =cl2|=9] =c|4 H&
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04 =cdl4Q] ?|= 1y
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D=
f(x,y,2)= ;(yE +;<yz - xﬁ - xglz + XyZ

X—
Y—
7|

N X N<|X

< X

N<| |

j__>7 >L f = (X+y)(X+y+2)
=D
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04 =cdl4Q] ?|= 1y

X XZ
. XZ+W
W (xz+W)v
v D
_ f
>c WXy
y >C

f :E+W>_(y+v(xz+v_v)
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05 & =42 ™ S

1. 29 gt X2~

Q 29| {Sum of Product,

SOP]

< SOP9] 742 1 ©A = ANDZH(F < & product term) o2 43 &
ORI (9] &, sumterm) O &2 WHEo] A =g 4],

g

c— J

= f -
g_}- f =abc+bd +ac

= A2 T SL= o
BEE HTE 285t A=

XY WXZ <«— Non minterm

A, 2 GA=
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Rl ololo
~|ol—|o|lo
RO —

1. (a=0 AND b=1) OR (a=1 AND b=0) OR (a=1 AND b=1) & u}, f=10|C}.
2. (a=1AND b=1) OR (a=1 ANDb =1) OR (a=1 AND b=1) & i}, f=10|C}.
ab=10R ab=1 OR ab=1 g mj, f=10|C}.

f =ab+ab+ab
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A8 JISTF

T Mo 70 f(a,b)=ab+ab+ab

ab m, /1 =>'m(1,2,3)

| | O O 29

| O k| O T

ab m, /1
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05 & (H3=449)

U
o
&

1

e

F>

gto] Hed
abec el =
000 | abe Mo
001 abc m,
010 | abec m,
011 abc M3
100 | abo m,
101 abe ms
110 abc Mg
111 abc m,
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= U= & gHi

Q38+ XA HHE I

XYz f Zl At = f(xy,2)= Zm(o 13,5,7)
000 1 Y\ m _

XYz ° = XYZ + XYZ + XYZ + XYZ + XyZ
001 1 XY 7 m,
010 ) © Xyz m, f(x,y,2)= > m(2,4,6)
011 1 N m

XYz 3
oo | o = m, = XYZ+ XYZ+ XyzZ
101 | 1 2 M.
110 0 Xy 2z Mg
111 1 XYz m-,

f(x,y,2)= Zm(O 1,3,5,7) = XYZ + XYZ + XYZ + XYZ + XYz

= f(x,y,z):Zm(2,4,6):xyz+xyz+xyz

f(x, y,z):Zm(Z, 4,6)=XYyZ+XYyZ+XYyZ

—N"'m(0.1 ? 5 7\—Y\I7-|—Y\I7-I—Y\I7-I-Y\I7-I-Y\I7

‘Iildo‘ucs)nd Intelllgent Controlfab DepaF{ment of Con{DI and Robot Eng., Kuns% National Unlver5|ty 22



f(a,b,c)=>m( 23, 4,5)

= ahc + abc + abc + abc + ahc

f(a,b,c)=>"'m(0,6,7)

— abc +abc + abc

abc f f
000 0 1
001 1 0
010 1 0
011 1 0
100 1 0
101 1 0
110 0 1
111 0 1
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Q48+ HAZO HH Y
abcd | ZAS | J|IS | abecd | EAS | IS
0000 | 3bcd!| M | 1000 | 3bcd | ms
0001 | gpbcd | ™ | 1001 | 3pcd m,
0010 | gbeg | M | 1010 | gped | Mo
0011 | gbed | M | 1011 | Jbed | M
0100 | 3peg | M | 2100 | gpog | Mo
0101 | gbcd | M5 | 1101 | gpcd | M3
0110 | apcd| M [ 1110 ] abcd | My
0111 | gbcd m- 1111 | abcd m,

f(ab,c,d)=>» m(0,15,91115)

— abcd +abed + abed + abed + abed + abed

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University
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05 & =42 ™ S

2. 29| 1 AU

o g9 ¥ 74 1 9A = ORI(HE & sum term)o.= FAEH L, 2 @A =
AND3EH(F 2] &, product term) .2 THEo] R =g] 2],

o BE WEFE Z38E ORS-S W ~ Bl (maxterm) == H o glo] g} g}

[e]

. W+ X+ Y+ 2
Z[CHe el of

W+ X+ Y+ Z

(W+ xX)(W—+Yy)

wW(W+ Y)
ool =9 o w
W+ X

(v_v+x+ y+E)(W+x+ Y+ 2)

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University 25



ab =t = abc x| CHet =
00 a+b M, 000 | a+b+c M
01 | a+b M, 001 | arbac | M,
10 a+b M, 010 | a+b+c M,
11 a+b M, 011 | a+b+c M,
100 | a+b+c M,

2821 3% 101 | a+b+c M
110 Ja+b+c | Mg

111 | a+b+c M

3

&
1
e
0y
10
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05 & =42 B S

abcd xl e Jl= | abcd ZICHE =
0000 la+b+c+d| My | 1000 | 54 pyrcerd | Ms
0001 |a4b+c+d| M; | 1001 | 5 pyced | Mo
0010 la+b+c+d| M, | 1010 | 34 b+c+d | Mu
0011 la+b+c+d| My | 1011 | 5 ptct+d | Mu
0100 la+b+c+d| M, | 1100 | 5 4ptc+d | M
0101 lasbrec+d| Ms | 1101 | 5 pbtcrd | Mis
0110 la+b+c+d| Mg | 1110 1 54 pbiced | Mu
0111 lat+b+c+d| M; | 1111 1 a4byc+d | Mis
421 L

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University
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05 & =42 B S

[Examplel]
f (a,b) = (a+b)(a+b)(a+b)

2 =4
a b f
0 0 0
0 1 0
1 0 0
1 1 1

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University
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05 & =42 B S

LOIXI 5-2 ) T2 &AM Mg NAEE BS0] 211, = A

fio

XYz f x| CH &t =
000 0 X+Yy+2Z M,
001 0 X+Y+2Z M,
010 1 X+ Y+ Z M,
011 0 X+Yy+2Z M,
100 1 X+ Y +2 M,
101 0 X+y+z M
110 1 X+Yy+2z M
111 0 X+y+z M,

f(x,y,2)=][M(0,1,3,5,7)

=(X+y+2z2)(X+ y+E)(x+§+E)(§+ y+E)(§+§+E)

101 = Ot2l.

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University
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abc f f| ZAS l= x| CH &t = 2t H|
000 |0 1| abc My | a+tb+c My | Mg=my
001 |1 0| abc ™ |a+b+c My | M;=m
010 |1 O abc m, | a+b+c M, M, =m,
011 |1 0| abc My | atb+c My | My=my
100 |1 0| abc M, | ath+c M, | M,=m,
10111 0 abc Mg a+b+c  Ms M5:m_5
110 |0 1| abc me | atb+c Mg | Mg=mg
111 [0 1| gapc m, | atb+c M; | M;=m,

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University
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05 & =42 ™ S

f(a,b,c)=> m(L 2,3,4,5)=abc+abc +abc+abc +abe

— abc + abc + abc + abc + abc = abc - abc - abc - abe - abc

=(a+b+c)(@a+b+c)(@a+b+c)(@a+b+c)a+b+c) srss cmgol )
=M@ 23,4,5) ==l ko
f(a,b,c)=>m® 23 45=[[MQ 23 4,5) z0ste 250
S =1y )

=JIM(0,6,7)=>-m(0,6,7)

f(a,b,c) =>'m(0, 6,7) =abc +abc + abc

=abc +abc+abc=abc-abc-abc=(a+b+c)(@a+b+c)(@a+b+c)
:HM(O,6,7)

f(ab,c)=>m(0,6,7)=[[M(0,6,7)
=ML 2,3,4,5)=>m(12,3,4,5)

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University 3'|



(1) XYZ +XyZ+XYZ+XYyZ+XyZ §y2+§yz+xﬁ+x§z+xyz@

(2) Xy + XY+ Xyz = (XyZ + XyZ) + (XYZ + XyZ) + (Xyz+ Xyz)
(3) XY + XY + X2 =Xy(z+2)+xy(z+2)+ yz(X+ X)

(4)

_ =xy-1+xy-1+yz-1 \L
4) Xy +Xy+yz _ _ }
= XY + XY+ Vyz X+X=XE 0| &

XYZ + XYZ+ XYZ + XYZ + XyZ XYZ + XYZ+ XYZ + XYZ + Xyz @
= (iyE + Qyz) + (xﬁ + xyz) + Xyz = (iyE + >_<yz) + (xﬁ + xflz) + (Xyz+ xyz)
= xy(z +2) + XY(Z + ) + Xyz =xy(z+2) + Xy(z+2) + xz(y + y)

= Xy -1+ Xy -1+ xyz =xy-1+xy-1+xz-1
— §y+ x§+ Xyz = >_<y+ X§+ XZ \[X+X=X% OI%}

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University 32



Q (2)4]E 2tAR0l= 1S

(1) Xyz+ xyz+x§/z+x§/z+xyz

(2) >_<y+xy+xyz HuHx M

(3) Xy+Xy+ Xz a+ab=(a+a)@@a+b)=1-(a+b)=a+b
(4) Xy+ XY+ Yz a(a+b)=aa+ab=0+ab=ab

§y+x§+xyz=§y+x(§+ yz)=>_<y+x(§/+ y)(§+z)
= Xy + X-1(y + 2) = Xy + Xy + Xz

§y+x§+xyz=y(§+xz)+x§=y(§+x)(>_<+z)+x§

=y-1(§+z)+x§=§y+ yz+x§

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University 33



06 = U= Exl& 0|88t =dl

[Oillil 5—3] =2|4! abc + abc + abc + abcs 2HA 3101042t

abc + abc + abc + abc

= (abc + abc) + abc + abc = ac(b + b) + abc + abc
=ac+abc+abc=a(c+bc)+abc

= a(c +b)(c +c)+abc =a(c+b)+abc

— ac +ab + abc = ac + abc +ab
=c(a+ab)+ab=c(a+b)+ab

—ca+cb+ab

abc + abc + abc + abc

— abc + abc + abc + abc

_bc(a+a)+ab(c+c)
=bc +ab

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University
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06 & = &H

Q Zt2%10l= WA Ol
f(x,y,2)=>m(0,1,3,5,7)
= XYZ+ XYZ + XYZ + XYZ + XyZ
=XY(Z+2)+x2(y+Y) + xz(y + V)
= XY + XZ + XZ
= XY + 2(X + X)

= XY +2

f(xy,2)=>m(0,1,3,57)=> m(2 4,6)
= XYZ + XYZ + XyZ
= yz(Xx+X) +Xz(y + V)
= yZ+XzZ

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University 35



(OllHI 5-4 | O XBE ¥1 =alAl2 70t 2LABIOL0IaL,
abc | f 1 f(a,b,c)=>m(,234,5)
0000 1 — abc + abc + abc + abc + abc
00111 0O = abc + abc + abc + abc + abc + abc
31(1) i g = (a+a)bc+ab(c+c)+ab(c+c)
100 | 1 0O =hbc+ab+ab
101 1 O
110 |0 1 f(a,b,c)=>'m(0,6,7)
1110 1 = abc + abc + abc

= abc+ab(c+c)

=abc+ab

Robotics And Intelligent Control Lab. Department of Control and Robot Eng., Kunsan National University 36
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06 & U= A& 0l
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o
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f14 1:15

Rr|lr|lo|lo|lo
R lo|l~r|lo| o
o|lo|lo| o
—|lo|lo| o
o|lrr|o| oo
Rl |lo| o
o|lo|rr]| o
=1l =)
olr|rr| o
Rrlo|lo]| -
o|lr|o|r
R |lo|l ]|k
olr|rr|F
Rl R

f,=ab+ab=a(b+b)=a

f =ab+ab=(a+a)b=b
f,=ab+ab+ab=ab+ab+ab+ab=ab+ab+ab+ab=(a+a)b+a(b+b)=a+b
f,,=ab+ab=(a+a)b=b

f1q —ab+ab+ab=ab+ab+ab+ab=ab+ab+ab+ab=a+b
f,=ab+ab=a(b+b)=a

f13 —ab+ab+ab=ab+ab+ab+ab=a+b

f,, =ab+ab+ab=ab+ab+ab+ab=a-+b
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Thank You
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