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ZEEMER

EHFHIER, FTERFHNEBEMEANELE ZEENZE
KR, EHEFHRIENIHMZEBIE, HfRITAEZEN
., BEEEEPRIMHSGELE (Boolean Logic) .

FRIEAEA. REHPREESASHZEEERR, —iR
PEA—ITRZNFE, BEEEY (—RLZIFEE) , JR
ZIEESMIATH K5 (TAEH) .

ZIE LR ETEMSTEHRN.

ZIEAHHERNFRNESERES5ZIRHERRZE.

021202%  B0tioo3v Wmm, @



ZEAHN=EFEE- 285

OEX
OSLEFRMEHFRNREN, HRAIRE.
FPANEE¥R = e A%BE R

OFIEBT
OERHEE A—} A— &
OHEE T
0 1 0
1 0 0
OiEEHe o

Y=A-BE§,%Y=AB/
OfXE843S (Verilog HDL)
Y = A&B
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ZEAHN=MEFEH- 218K

OEX
OSSN FHEMBIEHT—NRER, SRMALE.
B—TAG¥R > BAFER

OFAS o
OERES A 1>
A v s 7
OHEE SRR
OEEHe A
Y=A+B
OfXE843S (Verilog HDL)
Y=AlB
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ZEAHN=MEFEH-Z181F

OrEX
OLSFMRER, BRFRE, RANEE.
(FEER > "IREEER" HR

OFLB
OBFF=S
B A I: v A— 1 Ly
OH(E®

0 1
1 0

OEHFS V4
Y=A T{E Y = A cres, auwe. %8, e
OfXH843S (Verilog HDL)
Y=~A



M#EREEEE-S53F

OREN
ya gy a8
OFIXZHN Y
OB S A —
A oy * b
B S
cmEs RO

0
0
1
1

OfXH843S (Verilog HDL)
Y = ~(A&B)

0
1
0
1

o B B P




ATATRWiE S3F

CMOS AND gate
vdd '

o e
B = B

: —

: | b

’ | —
> Qs Output

—
Input, % |: J:
—
Qs | 1=
Inputg —

L

—-— NAND gate —<— Inverter —>

517 (5Z5EECMOSEBERRISEM) 2: SIFIHE], SIEIREMEFE,

Y = AB = (AB)




M#EREEEE-RF

OFEX
Y=4A+B
OFER
OEES v A
R B

>
<

oEp:s NMEEEEN

P RN O ES

0
1
0
1

O &N O =

OfXH843S (Verilog HDL)
Y=~(A|B)



M#EREEEHE- 7k

OFEX
Y=ADB
Y=A@ B =AB + AB
OFiXH v
A_=1
OEmEE AT
e Rl el Y
A | B | Y
OE(ER

P RN O ES
e () B ()
(@l [ B (<)

OfXH843S (Verilog HDL)
Y=A"B



M#EREEEHE- R

OEX V4
Y=AQBEHEY=-ADB
Y =A@E = AB + AB

OJERR 5 v A=,
A | B | Y
OHEZ 0o 1 0
OfREIIFS (Verilog HDL) v

Y = A~"B 5#& Y=~(A"B)




A
Y = AB + AC + BC B §:>7Y
C

O W1 IFERS

— C A_
Y =AS + BS S"f \%
R —

O s

= |
A=1S
B=IS S—+9 A
B
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BPREEERRES

—RZIEIE S R BZEEENZIEEE 19k aNZE
FEHITIEE,

OBFZE=ER
O5: Y =AB
Omf: Y=A+B

OFf: Y=A EHERZEZE, HEE
E E’Jl@ﬁﬁﬁ%?ﬂz

OREZEm=R
O53E: Y=A4B
OgkiE: Y=4+B
OSE: Y=ADB
ORE: Y=A®B
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mAANZEEE

OE$E§E % Xﬁ#xﬁvuﬂén%
05: 1=1-1, 0=0-1, 0=1-0,
Ozf: 1=1+1, 1=0+1, 1=1+0,
OFE: 1 =0, 0=1

OREZE=ER
O53E: 0=1-1, 1=0-1, 1=1-0,
OffdE: 0=1+1, 0=0+1, 0=1+0,
ORsk: 0=191, 1=0P1, 1=180,
OFE%: 1=161, 0=061, 0=160,

0=0-0
0=0+0
1=0-0
1=0+0
0=05D0
1=0600




EasannzEss

OEFZEIZH
O05: A=4-1, A=1-4
OZk: 1=4+1, 1=1+A4,
OBNZHEIEzH
O54E: 4=41, A=14,
OFE: 0=4+1, 0=1+4,
ORE: A=491, 4A=1 A4,
OFE: A=4601, A=1A4,

0=4-0,
A=A4+0,

Il
.
=

> B =
Il
=

Il
SN
P +
S

N
I
S
D
S



ZEEENEFER

OZZHAE: A+B=B+A A-B=B-A
OFGE: A+(B+C)=(A+B)+C
A-(B-C)=(A-B)-C
ONECE: A(B+ C) = AB + AC
A+BC=(A+B)-(A+0)
OBF#ME: A-A=0 A+4=1
OFESE: A-A=A4 A+A=14
OFBER: @A =4
OREER: A-B=A+B
A+B=A-B =REEandif

O RiEEtFR/aDe.MorganEE




s 2QTLRNER

OQOA+AB=A 1+B=1
QOA+AB=A+B
OAB+AB =14 B+B=1

OAA+B)=A4

O AB + AC + BC = AB + AC
O AB + AC + BCD = AB + AC
OA-AB = AB

OA-AB=A4




ZiETENEETRNER

O ZIERHUPRA SIS A R

OA- A + A?
OA+ A +2A
OB EREFRE
OAEEIEFI
A(A+B) =4
FRIBEIRIBRLAAEE %
A+B=1
OB REEE )
A+AB=A+B
ﬁiﬂﬁlﬂﬂiﬁfﬂ%ﬁu_

AB=B X
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ZEAHNEFER—(IAER

O RKATEE:
(E—1ESETEANFI, IR HIMARNMEERR—
IZIERECE, NEFIUIAREILZ,

O RiE=E

OFCDIXEB:
A(CD)=A+CD=A+C+D
OB FH5E

AB=A+B

ABC=A+B+C
ond:

OBIEA—MZIEZE0LAZEME, 1SBitcDRILIE{ERYIB
AI—EE, BPASIUPARKIZ,
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ZEAHNEFERE—RREE

O ﬁEiF H .
SO?EU—Al’EiaﬁL‘CY WNFASFELRRIFRE ~ - 15 Rk
T e R, VR T, PR 0, RS
RkREE, RE iﬁﬁﬁlﬁ’“‘g BAMMBRINRIENESR
ﬁilYElgliE%lY (EFREPERER) .
OFE:
OPRIETHIES, ARk, &EINNEEXF
OFRBRTERENZENIRSAE

OfllF: %Y =A(B+C)+CD3RY

Y=(A+(B-C))-(C+D)=AC+BC+AD

OSPR, EANEaILIRERMGE:
Y=AB+C)+CD=AB+C)-CD=(A+BC)(C + D)
= AC+ BC + AD
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ZEAHNEFREE—RRERIER (Fi)

O RiEBEIRRYIER
EAIT UGB RIZIEREN SR FHAH ILZ—:
QY = A
QY =A4+B
QY =A4'B
HepAIBEZ2ZEFRET, WILIMBESA. BBA, iEIBRIEE
12, BDIEBEH:
QY =4A->Y=A4
OY=A+B->Y=A-
OY=A-B->Y=A+
MiXLE =2 ZiIERAY.,
sEfF b, BAIBEILLER: Y=A®B-> Y=4A0B=4A®B
FRLA, RiEEEHRIER /R,

B
B

PR BIERA
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ZEAHNEFERE—AREE

O YHBEE:

MFER—MEREALY, MBGTAXHONE "1

R R Y, O 1, U (0, TR
RISTE, WETBEI—MTORMEAT 17, v Y I
% MRANEELES, WENRE S,

BT, Xﬂu%‘bYDﬂj%)i'ZlE{’EY FTUABA I ANEEERY KT .
B, REBDERTE, YP 7Y,

= I=%
ORIBETFHIES. AEk. REINNEEXF
Ofll=: iEBBA + BC = (A + B)(A + C)

T EFRIHER A
A(B+C) =AB + AC

BRZEN =AY, FRLAEZENRIZ.
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ZIEAHNEFREE—XHEERIER (Fi)

O YHBEIEANIERR
HF—1F

Y =Y,
BIILARSFABE—RIEEESEESA = (4, i € NI
Wz, HEE 000

Y =Y,

RIEREEE, BITLMSEIRESA = {4,,i € N}HEIREAIF
MRENIWEBNEEHITES: A, - 4;
BEAIMEE T XEF.

A(B+C) = AB + AC
EERMNNR, HRE: 00
A+BC=(A+B)(A+0)
TEEM: a=4b=B,c=C
a+ bc=(a+b)(a+c)
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ZERHEFLANERRS

ZIENHPREPER. FHEEFEAIC, HiElB—RR
(ERE{ERISEE.

ZIEEIE R ER:

ORAEE: HESFRNIRENNHZIEES
OREER: REXRZEERIEIAIME
OBER: MWEFABARIEXER

REZEESFEIPIIHESAIIXE, EHER.
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12 BRI ELA R ELIRiR T
IZ4EEREN

Y = F(A,B,C,...)

LLEIREESEA, B, C, .. AR, #1nZiEisRs, S3lnhy
ANBEEX R,

IZAE R AR T -
OEf(E®*
OREFTE
OiZ58E (IJEISEE, schematic)
OiRRE
OHifth: RigEl. MFE. RTLHDLESE




H{E®

A B8 | Cc | v

Y = F(A,B,C)




ZIERERIEL

A 8 | Cc | v
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1

Y = ABC + ABC + ABC + ABC

Y = ABC + ABC + ABC + ABC



ZERMFEN RS RIEE

Y = ABC + ABC + ABC + ABC

Y = (AB + AB)C + (AB + AB)C

Y = BC + AC
BiiCc->S
Y =SB + SA
XHEEEE— W ExEERS:
S

A—1
T




RER. R[X\MBEEERER

OHEZ®
OffEmAN IMETESHINFER, 22—/
ORI EEEREZEHRENFF A

OFikz\
OFREAHAIE—
OBRREN ZEIEFH A
OR(EFRIULUHISIRIENF M

ORFE]
OfFfJ—PMREDN AT LAFI— 1 B S HBIBESF N
OE2RIFRR, FENHBEERTLI——EIER

B e | Y @mmm A1 )y

2021-2022%k B2011003Y #=FEiEE, KB

28



BB

>
O
<

C
=L
Y
1

P N P IR © Kl © S
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B E R BR T AN TEAE]
B2l AT Y ZE 1L S B LH Y

F1E.

>

o
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.-.o-..--.--- R
.-.A-..--..--...-. <m-
.-.O-..- -- A

()

g

RN
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- BEWSELEIGFAYFEIA Y
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o P—ERESTEE [ BREE K
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1ZiE R EIRITRERZ

OfnERN, BRHEEIRAEI.
OFBT\: norm form, canonical form
O—MZIEHRANE—MEARIE—R (RFitlhRF)
OMEMMEFREREIEEF, MMSERSZFM (ER)
OFBIVFTBANZETSHHIERD (T8H4sCin)

Oz EE
ORIt (SEGEIN, CNF)
OmAIRtRHEIL (HrEEztl, DNF)
OINF: If-then-else Norm Form (F{370)
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=NRIRERZ

Ofz/MR:
EnEEBIERYP, BnhEE M EFHITIAR, ﬁ'ﬁﬂa_n’\
waﬂugﬂgjﬁ SRYFEIE P, BGER—X, W
XA IR IR Z R A — MR EFRIR, %Fﬁﬂi’]‘h

OF/MIRAIPEL:
MFnERIBERY, SRR R

Y = BC + AC

BOEReRS: 0000
Y =ABC + ABC + ABC + ABC

OWFEE— I EIR, AF—HTENEEFCHIIER1, MIESMHE
HAER, Z&RIYEERR0.

OEFERm I =/ \IAISEFAIES0,
O 2m iz A1,
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RO BHRERANTE—RERE

Y = BC + AC
®ME| A | B | C | Y

O

P P O P B O O O ES

0
0
0
ms 0
1
1
1
1

P SN © EN P RN © S
- O B O b O +» O

Y=m3+m4+m6+m7

Y = ABC + ABC + ABC + ABC



RO BHRERIANTE—RE R

Y = BC + AC

Y=(A+ A)BC+ A(B + B)C

Y = ABC + ABC + ABC + ABC




RAXIRERT

OmXKIR:
EnTEEBEEHh, EMAEETEFIM, mEX{MEE
HETESRRESNRAEM IR, BREIWM—x, NIEM
WZ RN — 1 RKIR,

O ARIRAINEL:
W FnESRIEHL, RAIRAIM 2,

Y = BC + AC

AR : B B _ _
Y=(A+B+C)(A+B+C)(A+B+C)(A+B+0)

OWFER—IEAIR, AF—HTENEEFEBIENI, MIAESMHE
HAER, ZRAIRREER.

OISR RALIRYHIIER,
O ZFRKINZIAA0,
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RATHRERMNTE—RERZE

Y =BC+ AC
ﬂ-

A+B+C 0 0 0 0
|\/|1 A+B+C 0 0 1 0
M, A+B+C 0 1 0 0
M, A+B+C 0 1 1 1
M, A+B+C 1 0 0 1
M, A+B+C 1 0 1 0
Mg A+B+C 1 1 0 1
M, A+B+C 1 1 1 1

Y:M0°M1°M2'M5

Y=(A+B+C)(A+B+C)(A+B+C)(A+ B+ ()



RATHRERANTE—RE R

Y = BC + AC

Y=(B+AC)(C+ AC)

Y=(B+AMB+C)(C+A

Y=B+A4A+COB+A+COB+C+AB+C+A)(C+A+B)(C+A+B)

Y=A+B+C0O)(A+B+C)(A+B+C)(A+ B+ ()




ERAIIRNER I RITTE—RREIMRER

Y = BC + AC

w‘w
WSl S
+
]

m\

B + Z‘)(A + C)
B + AC + BC
BC + ABC + ABC + ABC

<I<I<I<l =l
I T V|
| :hlf'\

Y = ABC + ABC + ABC + ABC B
Y=(A+B+C)(A+B+C)(A+B+C)(A+B+0C)




INF: If-Then-Else Norm Form (Ff§0)

OITE(if-then-else) &+ :
OY=x-Y,+x Yz =ite(x,Y,,Yz)
OY,: HHx = 18, YEIFERIR
OYy Hx = ORY, YAIFERIR

Y = BC + AC /
Y =ite(C,B,A)

O SHiREXRNAFFRS, INFEE—A/Y,
FRRFATER A
Y =ite(4,ite(B,1,0),ite(B,C,0))

OBDD: binary decision diagram \




CIEE

OfnERN, BRHEEIRAEI.
OFBT\: norm form, canonical form
O—MZEHASE—MeARE—R (AiTitliRs)
OMEMMEFREREIEEF, MMSERSZFM (ER)
OFBIVFTBANZETSHHIERD (T8H4sCin)

OjExRE
O/ ItERNL (SHGEIN, CNF)
OFRALMtTERL (HrAEl, DNF)
QINF: If-then-else Norm Form
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ZIRRHNAELEZE (from BIT)

ﬁﬁ%ﬁﬁﬁ\ e B iz AN T
/\fu{%i\bgﬁ?mfﬂg%i?, DL SR
?EL S RIRIER.

(1 . HBE: = FHLAME: A+A=1
[@Jﬁn) ABC+ABC = (A+A) BC=BC

(2) TRMGIE: = FFRYBCGRN: A+AB =A

(Bl ] AC+ABED (E+F) =AC

I“-P

2021-2022%k B2011003Y Z#4=EEER, SREX 40



ZIRRHNAELEZE (from BIT)

(3) . JHEHE:
S FIERBHIN: A+AB = A+B
[ % 4 J A+ABC+B =A+B+C

(4) BT — FALRME: AtA=1
FHESE: AtA=A, AsA=A
FIFOLEE: 1+A=1

[ﬁ]ﬁn} AB+AB+AB =AB+AB+AB+AB

(A+A) B+ (B+B) A=B+A
% B . XWEEHNH TR

2021-2022%k B2011003Y #=FEiEE, KB
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K&ELEGlF (from BIT)

. Y=ABC+ABD+ABC+CD+BD

= ABC+ABC+C
[ bz } - ABC+ABC+C
= ABC+ABC+C

D+B(AD+D)
D+B(A+D)

D+BA+BD

= AB +ABC+CD+BD
= B(A+AC)+CD+BD
= B(A+C)+CD+BD

= BA+BC+CD+BD =BA+B

(C+D)+CD

= BA+BCD+CD= BA+B+CD

= B(A+1)+CD = B+CD
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FiBEbEE

Ot
FnZEMNLEEDMRZA—NMIHERETR, HEREZIEHREDHE
B E VR S ERIPHESI, SEIRER #nEE s RAY

<i&E.
Y = BC + AC Y=A+BC+ BD
BC CD
00 | 01| 11 | 10 00 | 01| 11 | 10
A 0 0 ool ol 11|10
11110 1 o1l 0|l 0| 1|1
AB
1] 11|11
10| 1 |11 1




HRFaBRERNFEN

Y = ABC + ABD + ABC + CD + BD Y=A+ BC+ BD
CD CD
00 | 01| 11 | 10 00 | 01| 11 | 10
ool 0| 0| 110 ool 0| 11110
o1 |2 [ 21|11 O1L|'0 | 0| 1|1
AB AB
11 |1 111111 1] 11| 1|1
10, 0l O] 11| O0 101|111 1
Y=B+CD Y=(A+B+C)(A+B+D)

Y=A+AB+ AD + BD + AC + CB + CD
Y=A+BD+ BC+CD
Y=A+BD+ BC+ (B+ B)CD
Y=A+B(D +CD) + B(C + CD)
Y=A+BD + BC



RBRE W RRSE J1rRIBE (M)

O5iEMig

OFFBRIZIERIAIVERRI LA C AR ASAET] (ZHEASIE)
TIMAYEBEE (RIE—) .

Y=A+ BC+ BD

Y=A4-BC-BD 53EJ+RI]
Y=4-1-BC-B-1-D 53K
Y=A+BC-B-1-D
Y=A-BC-B-1-D

Y=A-1-BC-1-B-1-D ZWHNSIE]
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RBREVCRRHRTSE! J19pkrIBEE (FIIN)

OBkiFFAEE

OFRBRIZIERIATVER AT LARSC AR AT (ZHAEAE)
TIMAYEBEE (RIE—) .

Y=A+ BC+ BD

Y=A+BC+ BD

Y=A+B+C+B+D +0 HiES K]
Y=A+B+0+C+0+B+D+0+0  kiE
FIH: a+b+c>a+b+0+c

Y=A+B+0+C+0+B+D+0+0 + 0 =i A\KIEI]
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ZEURRES
O Bl EbE

OHIG
OIRNFNiEZE
OFRIR

O-FiGEE
OBEIEFERIFIAR
OFIA-FEEHEIRFRNNFRIEFN
OZSEBHE (LLEI(EFRMLT)

Ofbraipktsiafzzy (FIN)
O54E
OFAE
OMRSIF VA IILIERIES (HS) 28
O Rt iR AV Bl
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RAEEXXITILZIERMRRLRE

Oty
ERERSEELSCETR, BESFAENMAZEAEEEE
VANZiEE S, EIALEMESE. PAf, ECiFAmEsh, —4»
FRIZAYMA RTREEE MR IEREL, ZIEREZAFFE2MI,
FHEORFEM. XELORFASHRERERNUEAFERN.

OFRIR
A JMXERFIRFHMSHIAFENRNATKRIX.

OTEXKIRA E
FIRXET X Z IR AZTH—S R ) BIENSRE.

FHREZITSR, (HIBAEENZAMESHRIEESRE
HITZ,

2021-2022%k B2011003Y #=FEiEE, KB



LYRFFT XTI GY

$GEEREZ: ¥ = AB + AC + BC

O W

ORBHRBANE, MAFBABSEER:

; Y
A=B

OBb4, HAEEN FHBMNASAGEN (BIXXR) :
ABC,ABC,ABC,ABC
ORMAMERLRSESE:
ABC + ABC +ABC+ABC =0

OEZUREMT, FS=mETwEdn:
Y=AB + AC+ BC+ d(ABC + ABC + ABC + ABC)

HAd(. ) AXTXRIR, @dikiFE—LEFXIN: -
Y = ABC + ABC + AC + BC + ABC
Y=(AB+A+ B+ AB)C
Y=C

021202%  B0tioo3v Wmm, @




SRFEFETXRIRG)

A—>—B

A

B

C

/
D
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R FiaBRETXIN

IRERIE: Y=AB + AC + BC

45k & 4. ABC + ABC + ABC+ABC =0

BC P BC
00 | 01 | 11 | 10 R 00 | 01 | 11 | 10
0j0|0]|1]o0 0| x| x|1]o0
A A
0 1 O | 1T | x | X




R FilieE

OENIZIE!]
O5. =k. 3k, 53k =ik, %=k, Rk
OInge, ZIEFFS. MBIEHES

OBPBIEIZEH
O REER
OF - ¥ Y -
OZIEER SR
O=KTEE: KA. R&E. ¥&E
OjBx: EE’J‘IJ“ mAIN. BIIES
OF I BERERHITZHLE
OSELF Z'EI]EEﬂﬁ (53F/E%3E)
O-RiaHE
OF AR aEEEIRNFEI
OFIBREEMCETXIR
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{Efala)R?




{Edk

-

9) 13, 17(1_4), 18, 20’ 21, 26, 270

ff— AL AP A RFARIEERIAN, BIH. HHESEEAM
REREHEN. BER, ARFHESFREL R

Y =AB(C+ D)+ CD #Zj%%f:: BCD+ ACD =0




o > el

OS5I Ji

-

AR T ERNZ e

Y = ADBOC



