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— Boolean Logic #®I g% boolean algebra ¥t &g @&hd ¢ fSreehr
fa1™ George Boole 7 foAT 9T STk Teh 0T o |

— Boolean logic ¥ 97 # 9% 92 W A X Fz GHETAT F
AT 9T |

— THT logic T astg ¥ circuit AT § Aag [T |

— I T T 2T logic “G" AT “A1” (“YES” or “NO”) 9T et g forg
29 e true (T) AT false (F) & &9 F o S ¢ |

— FHTgex system high voltage T low voltage 9% 379+ Hvasl TaTd
AT & o 29 true a7 false & €9 § TR | AT Tohd g 3T SHHT
T (circuit) sET Thd g |

— T AT H ZH Tral logic & dTL TeqTT |




Binary ®THT aTett 119041 (Quantities)

— gﬁf@ﬁ‘«”ﬁﬁéﬁ%ﬁﬁﬁ'ﬂ% Ioglc)ﬁ'ﬁ'irw? TSd @ STt
AT AT v gl (T) 2T A7 (F @m%|
o FTH AT A ?
o T H hed 39 2
o g A ¥ fAwerar g ? TATa |

— v vt S s o ‘g am ar” § Merar @ 3w binary
decision Fgd ¢ |

— 3 “gt” (T) =1 “ar’(F) 9141 &7 truth values Fgd &

— Boolean variables #FT A & T AT F & 5 &1 il gl Tl ¢ |

— Zfew wtdt wea f v A "wigar v w3461 of | (3T 39 9
g T) a1T: Ig T logic F (statement) T |

— 3T FAT FigdT ATed & ? (STR I T A7 F # 75! f*Ar ST asar 2)
A TE TF logic statement 7T 8 |




Logical Operations

— logical operation d19 JHIT & B & -

« AND

« OR

« NOT
— =T 71T [T 99 (compound statement ) 9T & for oA STaT © |
— 99 -

« He prefers coffee nottea.

« He plays guitar and sitar.

« | watch TV on sunday orl go for a movie.
— ZRT YA logical variables T e+ & forw ot foram Smar 2 |
— 99 -

XNOT YOR Z
YAND Z OR X



Logical Operations

— Operator & aTX § e ¥ 98 39 Fwg aTd 54 < logic statements & aT< H
= o0 U Iegor od 8 -
FAT -1 | AT THAT ATEAT Z | FAT -2 AT T ST 2 |
T T THET T3 o AT H U qIIeTehl adTd & -
(X) # =1 7 =TT E | T T F F
(Y) =TT T g ¢ | T F T F
(R)(Torm®) #e = 47 | T F F F

A TS AT truth table AT ST T 9% _@Tﬁ\
— Truth Table U= qTierat gidl & orEw Ta7ed X | Y | R
1 1 1

logical values &t T9&q 94 truth values 3fiT
THET G99 TROMH 2 ¢ |

— Truth Table = Sta T IO true (1) 3 qT I8
Fafa TAUTOLOGY FgaTdr g 3T Tfe gt Ty
false (0) s ar g feufa FALLACY sgardl ¢ |

0 0
1 0
0 0

o O =
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Logical Operators (NOT)

— logical operator 19 Y1 & 3Id & -
« AND Operator
 OR Operator
« NOT Operator

— 3 B9 YA+ operator & FTL H ST

— NOT operator f€t T expression & F¥ (*) ar¥ar ()R F=A0T foam
SITaT g St X 39aT X | I8 T unary operator giar g | 8 complementation
operator Wt FgT ATAT |

— 0=1qqT1'=03Mrg |
— NOT operator = foIT truth table T a9 3@ (Venn Diagram) H¥&d g -
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Logical Operators (AND)

AND operator =T variables & &= § (. ) VTR TART TRAT STAT g o7 XY
72 boolean algebra T T 3T A Ul operation Tafdrd Fxar g fSr& arfaen

o (logical multiplication) Fgd & |
X.Y T X AND Y 92T JITaT 2 |

AND operation = forw Fam foaa g -
0.0=0
0.1=0
1.0=0
1.1=1
AND operator #F o0 truth table ¥ 99 3@ Moad & -

n- e e

fl'%'@f?wlﬁi‘ﬂ?ﬁmput
0 1 0 1 giar asfr aRome 1
gIaT 3=gT 0 |

1 0 0
1 1 1 BRI dIcil 151 X.Y UGISId Bb3dl 3
Holta 1611, Fo fdo FRTEH



Logical Operators (OR)

OR operator @ variables & == # ( + ) TATRE TINT AT STar g ST X + Y
T8 boolean algebra FT T 3T Hgcaqul operation TZIAq FXAT g T8 dATleheh
T (logical addition) Fgd ¢ |
X+Y®RXORY IgT AT Z |
OR operation = forw {aw M¥aa g -

0+0=0

0+1=1

1+0=1

1+1=1
AND operator @ oI truth table 3fiT a9 3@ FHaq ¢ -

X | v | xR - Xy
0 0 0

ﬁ'%‘ﬁaﬁiﬂ?—ﬁinput
1 H @Ig 8 T input 1
1 g o gRomeT 1 grem
1

32T 0 |

0 1
1 0
1 1 IR Al 10T X+Y UCiOid BIdl &
g s, o o grrgd



Truth Table =T YT F& Boolean Expression T e

— Boolean Expression & &1+ = folU logical variables % 9T
logical operators &7 TIRT FXd & | TAT TR HoATohT HLd & @7
truth table &1 TINT F%ad & | 99 - X + (Y.X) + Z' U= boolean
expression g | ar 2! truth table fH¥aa gt |

x| v |z | vz | (var |2 ey | e
0 1 1 1

0

L » » 2 O O O o
~ P O O L L O
R O kR O Rk O K
~ O O O » O O O
O R R R O Rr Rk
o B O B O L O Bk
O S = Y = S o T Sy S
N = T = = S o T S
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Truth Table =T YT F& Boolean Expression T e

— Boolean logic T 3fiT truth table T TN FXd gT (X+Y) = XY’
T AT FHILT |

X | v ey ey | x| v ] Xy
0 0 0 1 1
0 1 1 1 0
1 0 1 0 1
1 1 1 0 0

SIIH ATTereRT | (X+Y) TAT XY’ & TAAT A € T qATAT gl SITar g o il a0
HTT 9T 8 S aes ¢ |
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Basic Logic Gates

ST Shannon = IINTY & switching circuit ¥ boolean logic T YFRT AT a1
FAtSEare (Engineers) & 97T &l boolean algebra &7 #wqeY g § I
TART o637 ST |ohaT & | F99eX H boolean operations &I 92T &+ & foIT logic
gates &7 TINT AT ATAT B |

Gate T# basic Electronic Circuit graT g STT U T 37Ter signal &l input &<
U= output signal 9T & &1 ATAT ¢ |

Gates T YT & [G3aeT (two-state) digital circuit T g 1T 9% input IT
output IT aT low voltage (37T 0) =T high voltage (37Td 1) % 4 H 2Id ¢ |

Gates &I logic gates |t Fgd g FFi1h 3A%! boolean logic & ATT THTASA
foh T ST TRl 2 |

Master Slave

Gate | Flip-Flop Gate ¢ Flip-Flap

Logic gates 19 THX F 24 & - Do

1. Inverter (NOT Gate) B !
2. OR Gate Y ~

3. AND Gate M -0




Inverter (NOT Gate)

NOT ¥ U= &l input &dT & 3i¥ T output <aT & |
aeT output f3T T input = ra®AT & 3 IeeT grar ¢ |
=8 NOT 3 TIIMT gl STar & Fith saeT output f&T 1T input & T8I &l

BRI |

9 output FT input T complement(opposite) 9T Fgd 2 |
Not 3= &t truth table TAT THeT Fhid® = A & -

ENEN >.

Low High

High Low
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OR Gate

OR e &7 97 &1 ¥ T8 input 4T 8 ¥ T output IaT ¢ |

zaeT output f3T T input = logical TRT AT E |
7% et oF U= input signal % high 21 9T high voltage output IaT g | STer T+t
input 9 low voltage gRTT T+ low voltage #T output fi=aT 2 |

OR I i truth table TT THaT Hichidsd =T HH g -

x| v [xev | sy

low Low Low ¥ 0
Low High High X+Y
High High Y

Low

~ = O O
O +—» O

1
1
High High High 1

g e a1 | A8 input values F T |1 U 1 T Fedl g |
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AND Gate

OR e &7 97 &1 ¥ T8 input 4T 8 ¥ T output IaT ¢ |

a1 output T3 1T inputs T aTfsha IO (logical multiplication) 2T ¢ |
78 et T T input signal & low g9 9% low voltage output 3aT & | ST T+t

input T high voltage g’ THT high voltage FT output T=aT 2 |

AND 12 T truth table TIT SHHT Aiehid s =T FH & -

EIEEET

Low
Low
High
High

Low
High
Low
High

Low
Low
Low
High

EEEErT

X
XeY
Y

~ = O O

g e a1 | A8 input values F T |1 U 1 T Fedl g |
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Boolean logic =T ST&Tsa ATHLTOTA (Basic Postulates)

— Boolean algebra T 1T &7 T 1T (system) g Srees &0 T687 §9
7o 97\ (fundamental laws) g fSive 39 basic postulates & ATH & ST & |

sTfRe g -
. ARXE0TX=1gRTaaT I X +1qr X =03HT |
Il. OR Relations (logical addition)

= 0+0=0
= 0+1=1
s 1+0=1

= 1+1=1
lll.  AND Relations (logical multiplication)

= 0.0=0
= 0.1=0
- 1.0=0

. 1.1=1

V. Complementary Rules:
= 0=1
= 1'=0



gdare 1 fRrgia (Principle of DUALITY)

— 78 boolean logic T dd Hgdqul Hgid & U+ boolean
relation o AT boolean relation FATAT ST FF g T g A
ST T ATAA e Al -

1. I OR &ohd (+) &l AND &ohd () F Ta & |
2. 4% AND &R () FT OR Hohd (+) ¥ 98 & |
3. IR OR 1 HAXTAR 1 HT 0 H daA & |

— qI T T g8 ST expression ITH g7 98 Hileldh expression

#T ad (dual ) BT | & -
— 0+0=0%Tdual1.1=1gnr M
— 0+1=1%Tdual1.0=0gFT
— 1+0=1%Tdual 0.1 =0gMT
—1+1=1%Tdual1.1=13F T




Boolean Algebra & @ ™&id

. 0dqAT 1 F I - 0+X=X 1+X=1
L ooex=x  [EHENES EIEIER
. 1+X=1 0O 0 O 1 0 1
. 0.X=0 0o 1 1 1 1 1
V. 1. X=X

0 1 0 1 1 1
ll. Indempotence Law - (@) X+ X=X (b) X. X=X
X | X | R X | x| R
0 0 0 0 0 0
1 1 1 1 1 1
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Boolean Algebra & Y@ &
lIl.  Involution — (X) =X nnm
0 1 0

1 0 1
V. Complementarity Law - (a) X+ X' =1 (b)) X. X' =0
X | X | R X | X | R
0 1 1 0 1 0
1 0 1 1 0 0

V. Commutative Law —
(@A) X+Y=Y+X

n- n-

0 0 0 0 0 0 0
0 1 1 1 0 1 0 0
1 0 1 1 1 0 0 0
1 1 1 1 1 1 1 1
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Boolean Algebra & @ ™&id

V1. Associative Law —
(a) X+(Y+Z) = (X+Y)+Z

A N R
0 0 0 0 0 0 0

0 0 1 1 0 1 1
0 1 0 1 1 1 1
0 1 1 1 1 1 1
1 0 0 0 1 1 1
1 0 1 1 1 1 1
1 1 0 1 1 1 1
1 1 1 1 1 1 1
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Boolean Algebra & @ ™&id

V1. Associative Law —
(b) X.(Y.2)=(X.Y) .Z

K A

0 0 1 0 0 0 0
0 1 0 0 0 0 0
0 1 1 1 0 0 0
1 0 0 0 0 0 0
1 0 1 0 0 0 0
1 1 0 0 1 0 0
1 1 1 1 1 1 1



Boolean Algebra & Y@ &
VII. Distributive Law —
() X.(Y+2Z)= XY +XZ

v e | e | kv | xiez
0 0 0 0 0 0

0 0
0 0 1 1 0 0 0 0
0 1 0 1 0 0 0 0
0 1 1 1 0 0 0 0
1 0 0 0 0 0 0 0
1 0 1 1 0 1 1 1
1 1 0 1 1 0 1 1
1 1 1 1 1 1 1 1
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Boolean Algebra & Y@ &
VII. Distributive Law —
(b) X+Y.Z=(X+Y).(X+2)

O
o 0 0 0 0 O 0

0
O 01 0 0 1 0 0
01 0 O 1 O 0 0
o1 1 1 1 1 1 1
1 0 0 0 1 1 1 1
1 01 0 1 1 1 1
1 1 0 0 1 1 1 1
1 11 1 1 1 1 1
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Boolean Algebra & Y@ &
VIIl. Absorption Law —

(@ X+X.Y=X (b) X.(X+Y)=X
T L e
0 0 0 0
0 1 0 0 0 1 1 0
1 0 0 1 1 0 1 1
1 1 1 1 1 1 1 1

IX. %F® == f7=9% (Third Distributive Law)
X+XY=X+Y

n-“--

0
0
1
1

[N

0
1
1
1

R O R, O
o O R R
o O » O
[ =Y
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Boolean Algebra % @ &g
X. DEMORGAN's Law

(@) (X+Y) =X".Y’ (b) (XYY =X"+Y’
X1 Loy | xr EREAraAEEa
0 0 1 1 0 0 1 1
0 1 0 0 0 1 1 1
1 0 0 0 1 0 1 1
1 1 0 0 1 1 0 0

FAT T g orad ot 999 92 IRt FATIA truth table & &3 =97 8 | St
ST FATa oty fater | ot fhar ST |eRar g | Distributive Law =T ITioraT
TATIT HT AT AT g | T v 2o foret ot 93w &7 goamae oy fater 7
L T & |

Sum of Product : ABC, XY, X'YZ’ AT |
Product of Sum : A+B+C, X+Y’+Z’ TATI< & |
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Boolean Expression &' algebraic &8 & 121 &7 F<1

- AB'CD’ + AB’CD +ABCD’ + ABCD &l =[HqH &7 | T3 |
&<,

AB'CD’ + AB’CD +ABCD’ + ABCD
= AB'C(D’+D)+ABC(D'+D)

=AB’C + ABC

= AC (B'+B) = AC.1 = AC

THT TRTT FRET T boolean expression & =ATH €< T ATAT ST THdT & |



< T Logic Gates

— AND, OR, NOT Gates = ar<raT e Derived Gates T gid & o -
— NOR, NAND, XOR, XNOR Gates.

NOR Gate:
NOR = ® &7 47 fd input signal gId g a7 UF gf
output signal graT g | Tfe T8=q input &1 717 0 (low) g a1

output signal 1 (high) grTT x| v|z]|F
xyF 0 0 0 1

EEEEEN | R
0 o0 1 }F RN

0o 1 0 Y AR

R 1 0 0 O

1 1 0 3;3(71: il O N

, 1 1 0 0

1 1 1 o0
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NAND Gate

NAND < ® & a7 3ffds input signal gid & T T &I output
signal 21aT g | T ®Ed input T AT 1(high) & T output signal
O(low) BT | T8 HT universal & W Fgd & FA(Th T Gl I

fundamental e ST ST T ¢ |
). ¢
Y F
i

X v z]|F
0

0

P P P P O O O O
R B, O O R KL, O
R O B O Fkr O
O R R R R R R R
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XOR Gate

« XOR Gate ™% 3ai input & T 1 (high) #17 =3 o9H T
input signals & 1 &I g&aT fauw (Odd) gRIT | =¥ universal = 1
Fgd § #9111 g8 g I7: fundamental 1€ a9 ST Td 7 |

= -
jr TR
Even

NP

0
Odd 0 0 1 1
No of 1’s

Odd 0 1 0 1

SvEn Even 0 1 1 0
0dd 0 1 1 Odd 1 0 0 1
0dd 1 0 1 Even 1 0 1 0
Even 1 1 0 Even 1 1 0 0
Odd 1 1 1 1
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XNOR Gate

« XOR Gate ™% 3ai input & T 1 (high) #17 =3 o9H T
input signals & 1 &t §&aT 99 (Even) gift |

- P

F Y F

Y Z

EEaEER o
Even

1

Even Odd 0O O 1 O
Odd O 1 O Odd o 1 0O O
Odd 1 0 O Even 0o 1 1 1
Even 1 1 1 Odd 1 0 0O O
Even 1 0 1 1

Even 1 1 o 1

Odd 1 1 1 0
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"ol TaTe

NAND = & AND, NOT @7 OR e S9T= ¥ q THET TR0 = a912 7 |
NOR 3= & AND, NOT @9T OR e S9T2d F T8 TRIT = 99127 |
ferfertad & 1T logic circuit ST |

. F(AB,C)=AB+AC +ABC

I F(XY,Z) = (X+Y) . (X+Z)) . (Y+2)
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