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2.1 Introduction

Two- Valued
Switching
Circuit

Digital
Input

Digital
Output

v 2& H=0IM AFBOl=  “0" dt “17 2 =X1H2 a0l OrUCl.
X (o]

v =d 2IZ0AM 0" 2 B2 dYUE HE, 17 2 =2 HYUUE BT
v A/E RIZMM 0" 2 EE AEE, 17 2 EPl ?|=8 HE !
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2.2 Basic Operations

\duucpoo

A~y
6
x> N

¢ 1. NOT &

v NOTO] &£ C}E0|S£ YiX(Inverse)Ol 2l Ll S S 4 x0| Hi
2 UEHH= MXI2I== InverterOICt Inverter9] J|@2 =

X%X’

>

v =d 00l 22 d&0I2iotil =dl 10l =2 H&0ictal OHd, 21HEH
=0iMe 22 M2 1 s=H0llMes =2 M2 = LIEHL I, T bt
Hx g8ttt
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2.2 Basic Operations

¢ 2. AND A&t

v 0lJIM <+ 7 = AND A&E U
EFHCHHIS 281+ SAAXNE 201X
ot 0{J1M 2 0ut 12 2Z1J} OtU ct
£ &012= Zd0l Ot 1l AND
o &t01 L

g2 w2 A B,C
58 o 0, 1
852 Al C=A-B
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2.2 Basic Operations
¢ 2. AND il

v ARt BJI 1& [HE C=1J} =L} AND AU E +HWOl= =dl Gate= US il
20| EAISHL

e ) —A-
) C=A-B

Ve em JIBE HBANME 2uEO

T d4=0101 A - B L& AB= HY|TH
L.
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2.2 Basic Operations

S22 A B,C
sSg A= 0,1
HE A C=A+8B
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2.2 Basic Operations

¢ 3.0R &

v A EE= BJH1& T C=1Jt =L OR
20| HAISHL

A
B

)+

s HWOl=

v OR A2 LHEEA OR(Inclusive-0R)Zt1l & StLL.
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2.2 Basic Operations

¢ switching =2 HE
v Switch X7} 00|H A{XI= €d U= HC=E 201, X =10|H A Y
K= B0 U= Ao =z 2011, F2 H=+E Switching == HAH| &
Xt.
X X=0> AQK g
————  X=19 A9IXl ¥
¢ Switch 289 A
A B T=0=> 49X 11 2= &4 ?|=
| o oo o D T=1=> 49X} 11} 2= %l 9|=
v AKX AJL 2011, A9Xl B It E%E WS 21t 11 2= 29l 9|01 &=
[l 0|2 22 U= UENHS AND HAHI 2L
T=A-B
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2.2 Basic Operations
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2.3 Boolean Expressions and Truth{¢{Z)}

4

v A2-1)0IM & B+ BY
&2 S Jdla] OIX%e =
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2.3 Boolean Expressions and Truth {{)}

|[A(C+D) ]' +BE (2-2)

C+D A(C+D) ,

f) Dﬁ > >[AO (C+D) [AC+D)] +BE
e
E__

v M[2-210LM A=B=C=10]1L, D=E=00I £'& Al0| XI5 gt IS 20k

dA

[A(C+D)| +BD=[1(1+0)| +1-0=[1-1] +0=0+0=0
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v HZAIA B2, 40| B4, 2|11 M40t H40| AND HAIS 242t

ctal StCt.
abc+db+dbd +b¢
/ 910] SZANME 25 1040] BXIE TATIULE

QO
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2.3 Boolean Expressions and Truth:
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v UdH= FEAMM f= F& HrE U2 JIstt 2= 280 TSt &4
9 &x& LIEHHLTE
v n-Bi= 49| Xd|HE=E 20 i WO = LIEtHL
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XSHE

& ZI2|H(Truth Table) &

A A
D F=A'+B
B

FIr

A B| A |F=A+B
0 01 1
0 1|1 1
1 010 0
1 110 1

KYUNSGF'DDK NAETIDNAL UN:IVERSITY 1 6 /88
L)

MOBILE SOFTWARE & NAVIGATIONLAB.



10,
o""‘h e,

2.3 Boolean Expressions and Truth {{)}

%
AB'+C =(A+C)(B +C)
=AB'+ AC+CB'+CC  [2-3)

= AB'+ C(A+B'+1)

A+C| B+C| (A+O)B +O)

e

—_ e = = OO O O
== e N el vy
== = A =Y N
OOHHOOHHQ
OO*—**—*OOOO%
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2.4 Basic Theorems Tables

¢ OlU9| FSHTE A= FSUF9 |28 2 M|
v BEH XTH00I1U 12O A
X+0=X (2-4) X-1=X (2-4D)
X+1=1 (2-5) X-0=0 (2-5D)
v HE WX (Idempotent Iaw)
X+X=X (2-6) X- X=X (2-6D)

vSS 8 Al (Involution law)
XY=X (2-7)

vAIE O] HXl(law of complementarity)
X+X'=1 (2-8) X-X'=0 (2-8D)

KYUNGPOOK NATIONAL UNIVERSITY -
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2.4 Basic Theorems Tables
& AQA BZE 0|23 J|2 M0 AW
v AA=A o AH

A A A
I o o

v A+0=A o Mm
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2.4 Basic Theorems Tables

v A+l=l o Mm

A
—1 A

v A+A'=] o Mm
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2.5 Commutative, Associative,

and Distributive Laws
SSUH0IAIC] AND &0 OR A0 CHEE nl 2 A
(Commutative]

X+Y=Y+X (2-9) X-Y=Y-X (2-9D)
SSWH0IA1C] AND & OR A CHS 2B ] (Associative)
(X+Y)+Z=X+(Y+2)=X+Y+Z (2-10)
(XY)Z=X(YZ:XYZ (2-10D)

A

6)\

XY YZ|(XNZ X(Y2)
0 0| 0 0

vANDOIl CHe 2 A E ZIdHEE
S0l S0 U=t 2L

»—ﬂ»—t»—t»—tooook
_—_ O O = = O O
_ O = O —~= O = O N E

_—— O O O O O
_ o O O = O O
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2.5 Commutative, Associative, :
and Distributive Laws
/ANDSIAHIE OR A0 L3 Zetea

. \(YUNQpO

1o

O 20] =d Gate=E &

soick. } N
B — c_| — B —

C_

02
5

-

(ABC=ABC

A A i
= B
B C c

(A+B)+C=4+B+C

v & = 10180 FE8-S0] 25 ANDAH M1 3L H0| EBE= 40l 1
012 2. &2 1010 2re =3 S0IM 0™ 2101 0 JHX| 11 ATHH, AND
a9l Zuk= 001

X=Y=Z=141 XYZ=I
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. . . (‘)
2.5 Commutative, Associative, ?-

4’.
H

and Distributive Laws

¢ 22U SHH (K13 )
X(Y+Z)=XY+XZ (2-11)
SEH0AC SHH (X125 =)

X+(YZ2)=(X+Y)(X+Z) (2-12)

KYUNGPOOK NATIONAL UNIVERSITY -
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and Distributive Laws
H2[H40|AQ] SHIHEIH2H 0] =X

(X+Y)(X+Z)=(X+Y)X+(X+Y)Z
=XX+XY+XZ+YZ
=X+ XZ+XY+YZ
=X 1+ XZ+XY+YZ
=X(H+Z+Y)+YZ
=X+YZ
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2.6 Simplification Theorems

RSN Zreyd} Bl

XY+XY' =X
(2-1219] S &

(2-12D)°] S

X+XY=X
(2-13)9] S
(2-13D)9] SH

X+Y)Y=XY
(2-14)9] &

(2-14D)° S &

KYUNGPOOK NATIONAL UNIVERSITY -
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(2-12) (X+Y)(X+Y) =X

] XY+XY'=X(Y+Y)=X

) (X+Y)(XFY)=X+(YY)=X+0=X

(2-13) X(X+Y)=X

) X+XY=X1+XY=X(HY)=X

3]

] XCHY)=XX+XY=X+XY=X
(2—14) XY'+Y=X+Y
(X+Y)Y=XY+YY=XY+0=XY

] XY+Y=X+Y)Y'+Y)=X+Y

O

YU

\( NGpO
Q
o

A.tlsua“‘

.‘
@
¢

6)\

(2-12D)
(2-13D)

(2-14D)
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2.6 Simplification Theorems
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2.6 Simplification Theorems

Olldl 1) Z=A'BG+A" & 2=t} Olel.

Z=A'BC+A'=A'BC+A’-1=A'(BC+1])
—A

Olidl 2) Z2=|
Z=|

=X

=A+BC

X + Y [ X + Y ]

0idl 3) Z=(AB+C)B'D+C'E")+(AB+C) & 2t=3} olck
Z= Y X + Y
=X+Y
'D+CE")+(AB+C)

@ KYUNGPOOK NATIONAL UNIVERSITY -
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2.7 Multiplying Out and Factoring

& =c|&9| (Sum of Product) & Al
a=0] & ot H0| dO =2 0|F0 A [H 0] Al
o]

AB'+ CD'E + AC'E
ABC'+ DEFG + H
A+B'+C+ D'E

v 1dU U3 A2 =d392 & F40] oLt
(A+B)CD+EF

v el 2 Alg =d|g09| st dAalog A |1010
(Multiplying Out)E Ol & = QUL

=RIES))

(A+B)CD+ EF = ACD+ BCD + EF

KYUNGPOOK NATIONAL UNIVERSITY -
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2.7 Multiplying Out and Factoring

¢ =2d|&9] 3H{Sum of Product) & Al

Alg OHED| I0I0] SMTINE Ol H2 Ml 22H) WS

201 = 2HAS WEHO| =21 T2l o YAS 2

2 A 2+ ULk
A+ BCOYA+D+E)Y=A+BC(D+EY=A+BCD+ BCE
( CX( ) ( )
=11
X+ X+2)=X+YZ [l 2 =HH &
II]
o Al

v U M2 2t MEE AI20l=s 30T 328 =clZ9
Qs = UKL SHTHIZE HMOF &IE 2 = UL

(A+BCYA+D+E)y=A+AD+ AE+ ABC+ BCD+ BCE

=A(1+D+E+BC)+BCD+ BCE
= A+BCD+ BCE
v et E2 A& B8R FZHE H&E0= Ut H22] EHEES A0l
8 G2 AlZtE 292 = AS A0l

) KYUNGPOOK NATIONAL UNIVERSITY ' 30 /38
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2.7 Multiplying Out and Factoring

& =2|89] Z(Product of Sum) & Al

v BE 80| 22 U39 8CE 0IF0HE M 0] A4S =dE

Olchal Stet. (A+B)C+D +E)(A+C +E"

(A+B)(C+D+E)F
ABC (D +E)
v 1dUu U3 A2 =dE9 3 4 0] oLt

=3 o™

(A+B)([C+D)+EF

KYUNGPOOK NATIONAL UNIVERSITY -
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2.7 Multiplying Out and Factoring

& =2|89] Z(Product of Sum) & Al

Olidl 1 A+BCD & 219} Olcl
A+BCD=(A+B)(A+CD)=(A+B)(A+C)(A+D)

Oidi 22 AB+CD & 29} Ofcl.

AB'+CD=(AB'+C)(AB'+D)
=(A+C)B +C)(A+D)B +D)

Oldl 3) CD+CE +GH & 213} Oldl.

CD+CE+GH=C(D+E")+GH
=(C'+G'H)(D+E +G'H)
=(C +G)C+H)(D+E' +G)(D+E'+H)

KYUNSGF'DDK NAEﬂDNALUNiVERSIW 82 /88
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2.7 Multiplying Out and Factoring

v
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E“ E il
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=cl82 42 =dl H0IE =d| &2 49 =d H0IE
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IS =d HIOIEZ HAIZ2 I ot 012l OR HIOIEJL &
, 01 OR HIOIEQ] == =0] AND HIOIEQ] 2H0] &l= ¥

SAE =d HOIEZ HAIZ I OtLt 0122l AND HIOIEJH &
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2.8 DeMorgan’ s Laws
¢ DeMorgan? 3d
(X+Y)=XY (2-2))
(XY =X'+Y (2-22)

XI2| 20l 28t DeMorgan?] =™

X Y|X Y| X+Y | (X+Y) | XY | XY | (XY) | X' +Y
0O 0,1 1 0 1 1 0 1 1
0O 1|1 0 1 0 0 |0 1 1
1 00 1| 1 0 0 |0 1 1
1 110 0 1 0 0 | 1 0 0

MOBILE SOFTWARE & NAVIGATIONLAB.
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2.8 DeMorgan’ s Laws

& nH=0 48 DeMorgan®l Ad|

(A)(l _|_X2 _|_A)(3 +"'+Xn)’:A)(1X2X5 -°°Xn (2_23)
(X1X2X3'“Xn)’:X1 + X, +X; +-+ X (2-24)
v Bg2H4 30| B4E REuS 21210] H40| 810|C}
v BE2HA 30| HAas g 21210 H40| ZO|C

OIlFl 1) (4'+B)C" 9 B=§& Folzt

[(4'+B)C'| =(4'+B)+C=AB +C

KYUNGPOOK NATIONAL UNIVERSITY
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2.8 DeMorgan’ s Laws

. \(YUNGpo

S
)0\

I

oE 2 [(4B'+C)D'+E] 8 7ok

!

(4B'+C)D'+E] =[(4B'+C)D| E

= (4B +C) + D}E ~ [(AB’)' C'+ D}E ~[(4'+B)C'+ D]E

¢ A (Dual)
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2.8 DeMorgan’ s Laws

OlAl)y  AB'+C 2 &U= +otek

(AB'+C) =(4B")C'=(A4"+B)C’

@ KYUNGPOOK NATIONAL UNIVERSITY -
(/S MOBILE SOFTWARE & NAVIGATIONLAB.
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. BE 59 )|
- J|E Lt
_ =22AI7} XIg|H XA HiH
- JIE d&.

H S (Idempotent) &
- % (Involution)©] !
- a4 (Complement)Q] &
_ mg, 7=IZSI- =IHH I:I-III
— =0} Wy
- SOP, POS < and, or & ddl.

- EQEZ YA 0|80 g
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Homework 2
=N #2

A7 ,2.26,2.28
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