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OBE
Answer Any FIVE FULL Questions Marks ‘}3
CO T
Perform the following Conversions. [2*5=10] [CO3 | L3
| (1) (144.98) 10 —( ? ) (1) (1764.36) s —( ) 10
©[Gii) (446.15)s—( ?  )2—( ? )i  (iv) (ABCD.EF) 16 — ( ?7 )8
(v) (888.86) 10— ( ? )2
Express the Boolean function in a sum of minterms, [4+4+2] [CO3 | L3
5 (i) F=A"+BC (i1) F=A'B+B’A+C
* [Write above functions in Product of Maxterms using De Morgan’s law
Obtain the truth table, SOP Boolean equation and logic diagram for the given
problem statements.
3. a. To operate the lamp, switch A and either switch B or switch C must be [10] co3lia
operated.
b. A logic circuit is to be constructed that will produce a logic 1 output
whenever two or more of its three inputs are at logic 1.
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Express the Boolean function in a sum of minterms, [4+4+2] |CO3 | L3
5 (i) F=A’+B’C (i1) F=A'B+B’A+C
" [Write above functions in Product of Maxterms using De Morgan’s law
Obtain the truth table, SOP Boolean equation and logic diagram for the given
problem statements.
3. a. To operate the lamp, switch A and either switch B or switch C must be [10] co3lia
operated.
b. A logic circuit is to be constructed that will produce a logic 1 output
whenever two or more of its three inputs are at logic 1.




Perform (55)10 — (218)10 using Perform (38)10— (19)10 using 545] %%1/ L3
a. 1’s complement method a. 1’s complement method
b. 2’s complement method b. 2’s complement method
. . oy (Y 12
With the help of truth table explain the operation of Full Adder with its circuit
diagram and reduce the expression for Sum and carry.
Mention the different theorems and Postulates of Boolean Algebra and Prove each of co3/ L2
. [2%5]| CO4
them with truth table.
Subtract using (r-1)’s compliment method a)4456(10) = 342340 co3/
[5+5]|CO4 | L3
Subtract using r’s compliment method a)10101002)=-10001002)
Simplify following Boolean expression
’ ’ ’ ’ CO3/
(i) F(A.B,C)=(A+B +C )A+B +C)A+B+C) [5+5]|CO4 | L3
(i) F(A,B,C)=A"B+BC'+BC+AB'C’
CIl CCI HOD
Perform (55)10 — (218)10 using Perform (38)10— (19)10 using 5+5] |CO3 | L3
a. 1’s complement method a. 1’s complement method
b. 2’s complement method b. 2’s complement method
. . . [10] CC(C)):Z/ L2
With the help of truth table explain the operation of Full Adder with its circuit
diagram and reduce the expression for Sum and carry.
Mention the different theorems and Postulates of Boolean Algebra and Prove each of |, €O 15
. [2%5]| CO4
them with truth table.
Subtract using (r-1)’s compliment method a)4456(10) = 342340 co3/
[5+5]|CO4 | L3
Subtract using r’s compliment method a)10101002)=10001002)
Simplify following Boolean expression
’ ’ ’ ’ CO3/
() F(ABC=(A+B +C)A+B +C)(A+B+C) [5+5]|CO4 | L3
(ii) F(A,B,C)=A"B+BC'+BC+AB'C’

CI CCI

HOD




TAT-)

)
R CMR
fY) (wieat)ig—> G g o
gliuy \ Totne How Dot
ARG ﬁuuw).o'*”’(zl'w)g | R

kO"o\%) lo " (O'q6f1.>g D,‘&W/\%c (-2 6

| S ‘ - 6D
Q‘#U\."igﬁlow@aoo’%y ¥5
g D
210 -t~ ’ ‘ t -

U;%w %-)g "

'3 l x83+ Drx% 1 Cxa 4yx 8% 3-%8"‘%6_%8“"
sl +Mu3+u%+ Y+ 0o3’+r+ 0-09373¢

-—

—_—

— \B\2H68YF
(en-3t)g —(01> okl

IR S QDRI e i o
/ ¢ A' | ) |

("IAHG \C') lw”f’h"‘:“j’m{'@m&é
(\oo\em\o OOHQ\) b+

(H%u’)‘s(omem\o 00‘\0\) — )16

34 C-b Y.

3 % Df,,zn{'i"?*

T 62
S o e BN % 0 h)’:‘('( o

Go
o
9
o



— | X O\ \wos-««mm?—-l,lxm‘ |

(46 '35€—> (1&)0 \
quc, 1¢) ->(loolOQH000
) (Beed€er), —s (Vg

(A & ¢ D.E FIq oy in fomof 1 bif

o Vg7 >( 7/

lolo 1ol Hoo ol 1110 uel A

- C)OIOlO\OHHoo\tD\ Hlt)\\HO
Ltzs”}ls" }36)3.

(ARCD-EP)) —> (mmw ?1%38

(v)(888-3¢)o — L D=

a(\olll\aoo)

2|444i0 Ag 3
P LA I ENPYSE IR Y S
2] LI 1|O Il ‘ \
21 FS 4| ged2x2 =IMu it |
2 Q% } gq\h(‘)-':o.%% D !
213 __L [/ . peBRRLT L | |
ol & { - ) DY RL T (5L { Jy
S -
N | @‘%l‘)u’ —_ /g R A

-




@»%‘ PR, o —>(11ooso. o),

) C’\ {"I\ 4 R3¢ | ; | n‘,’;\
A'(h4n \(m(')u»((m )
= (n' 14N0) )(M.(\J,AP( fﬂ@f

: o o la . A
| i M%c. 1&'(5(4__,&,(;1F\’8( Faph ’
A el 4 AB'C

‘c4n'n'C

() ex |
! | :—;’a'e(c—m)*@ p(ctc) .+ (pen) (@40 )
- A'BL+A 3¢ + ARG’ c+aec+@c+ﬂc)(em)
’B(+HBC+HBt+ACB+’L§,—A a'ge +MR'C
e +A81c +?:§(B'FA&C

SN»
|O" C

-+ mt/;-—l—mp}fpm‘

- P[G_(-FA

-Aec+pa're +AQ
o+ Ovi1 o »,{o!

— my 4 Mo+ M
- % ]

—

e SOy 22y ""/*S'./?)
o um o{ mderuna = g ()
PWW ofs W\Qx%w De Movgen '( /aui
@ = A +BC |

'. ‘F AR AT oyt e
L @c

w

0, 3,M,6,)




A ((6'1'4 c')
NEXEE
. (t\ (RG'Y (B on')
. (mm\(n i) (e ;ﬂ)(‘“’ '*"")
: (AAR4ce )(thv((")(P4(4ﬂ )\ (eac'th')
Q\ uu(\(mmr )(anB(ﬁmw )/&48*63%8*6‘
‘ [l r’T Db ()
Mo e
ot ) (Aredd)(
= Mo M Mo Mr. Me¢

aanlc) (piee) [ B4+

ra

- (o, ,2,,3 5j> Va
‘[’r(’-{,A ?r) pvoog/uu C{{M&%W
L

»LA@«LBKHC\ -
‘"@63(89) m a

(n)ﬂz) g@g)-#ﬂ’

par’) (BHA Ve
:@+G+CC'>( uch)(cMF") ,
'-(AJ(@-&()(MG’M @*’3“)(“‘*8“)(W+M
@*34 A (ot ] (uafc (gl )

H
)(A’48+c )(A+t3+c )(Amﬂ >
4/;4(' |

T laamic ) (8 |
-

\\
(f

\\

= (4R (B L J(R' Bhe

P




=%

CMR

e (na Ble) (A B4 (M B ) (Rl RAC) (Brae Yme-e)

O/ c © | [

-¢ ¢ O { (i | O O

™M, Ma My Mg L M
¢'c o1 u2 2 M S )

NOows, | P -ted
011 QU] - &

0 —!Swmy -
#M {@8);0
o ; 0 L1 lop

Corery not 9wamJ

i ~
8o, a0 &Y woill & WU s o

IMV




N
- %
1 s complement’ oﬁ £18), = 001 0 0fo}
“‘r\
Q g(gMF'WMMé@‘gvo,O 0 l00$
Nowo - () { \\,
‘ - L
t\ot .. t? O.,ca'f‘M
oo\‘ V] — (g Do
~+ OO'OO' O_QgcropAPW(')(lﬂ?}W
Ca no+ 9@@%:/ So auuwer will be
tn @ Y'e LDMP‘W “
O 10 o o110
-+ |
lOIO R rl.-_#uweri

§

>(38) s} —-(9 )/0 u)\imj

LB?)(O—QOO'LO)L 9)38[
VIl
UQJ’OR’LOO’))L. -“i .,
\ ; 0]
(¢ CJDM’DUN\M\E( QéQ_Q),o Eﬂ
pe Ol\ .

| -»CQYW ,
NOw, lool\ D — 128314
- OO'\OO»‘SLOMP"M%LG’}’U

W, vesuld

Cam Tt cjwoﬁeao S0 anguwe w«LL be 3 |
Complenpnt ‘




W aYa= D160
Pleomy (10 comflu‘.’\“‘* -- PWC”)'P, + |

9% Complopnt =—— D1 0 |

Nowl/ vy - Cavy
100y O ~@8%ho -
s B L8 — Lﬁ wm,o(ew\wl tgﬁt‘i)(o
/——___Jl
’ ' > ’
W\j ‘jwmﬂl Sé'wuw@f.'psr‘” be_
'y L@MPlQ,W\QM)\
po)'o0 . -
oo [ 1D
‘ T
< A
) ATE
o O
0 |
O \
( O
l O
( l
! \




Fuld oddor ok -Huet nputd  ang s
ALY ‘QQ}wa o f,‘ﬂ} 400 f\’UPu.} A Q‘vﬂzg}& ,
anel 40@314 (e inpu} Ca"‘“ﬂj ( CMB and ja‘yu
owtput  ah Lumn oand  Cout

Sxprestioy
Sum = A'R'CinA AB Chnt A B'en+pre,
= A tin PRC, + AR Cin+ A R'e ;‘7.
= Cin(a'R'4AB) 4 Cia(R'B4AR')
= Cin ('A@é)“‘l‘ C'fn' (969@) N
= Cin(6@&)* in (r®8)
Sum= Cin® @@33) |

Cm’*“'j (cw\: A'BCint A B cint 86 Gptan
= Cin(pR+AR) + AR ( Cig*Cin)
o= GnlA®R) 4 p8

U.'] ) <

-~




Civadd D LY Ary)




8

/v
U

; hp () plaip 4 R AR
‘j\r(“:f%,c):— plRAB C + R
:l\'@—}@(('—u)+9@’c’
‘tﬁ'6+B+Ars’c'
= B(138') +p8'c
= R+AR'¢" i
:B(C+C')+HQ'(’
— R+ @‘L"FAQ‘(’

{

~

. = RerE(RAR)

e
4

-—

= RCHA R
- )
= B RAL

-

R+ (,'(&-&@)(@_48;)



Apply: Distribution
(A+BICHATB+CIAHA+BACHA+B++-CIBH(A+B+CHA+B+CIC

Apply: Distribution
(A4+B+C1AA-(A+-B+CIAB+-(A+B+CIAC+(A4+B+CHASF+B+C)B+HA+-B+CHA+B+C)C

Apply the Idempotent Law: A8 = A
(A+B+CIA+H(A+B+CIAB+HA+B+CIACHA+B+CHA+B+C)IBHA+B+CHA+B+C)IC

Apply the Absorption Law: S—-AB = A
(A+B+CIA+{A+B+CIACH(A+B+CHA+B+CIB4+{A+B+CHA+B+C)C

Apply the Absorption Law: S —AB = A
(A+B+CIA+A+B+CHA+B+CIB+(A+B+CHA+B+CIC

Apply: Distribution
AA+AB+ACHA+B+CHA+B+CIBHA+B+CHA+B+C)C

Apply the Idempotent Law: AA = A
A+AB+ACHA+BA+CHA+B+ O B+HA+B+CUA+B+C)IC

Apply the Absorption Law: A-AB = A
A+ACH(A+B+CHA+B+CIB4+(A+B-+CHA+-B+C)C

Apply the Absorption Law: A-AB = A
A{A+B+CHA+B+CIB+-(A+B+-CHA+B+T)YC

Apply: Distribution
A+{A+B+CIYBA+H{A+B+C)YBB+H{A+B+C)BCH+{A+B+TCHA+B+C)C

Apply the Idempotent Law: AH = A
A+A+B+CIBA+(A+B+CIB+H{A+-B+C)BCH+H{A+B+CHA+B+C)IC

Apply the Absorption Law: A-—AB = A

A+A+B+TIB+H{A+B+C)BCH+(A+B+CHA+-B+TC)C
Apply the Absorption Law: A-AB = A
A+A+B+C)IBHA+B+CA+B+C)C

Apply: Distribution
A+BA+BB+BC+(A+B+CHA+B+ C)IC

Apply the Complement Law: AA = 1}
A+BA+O0+BC+{A+B+CHA+B+C)IC

Apply the Identity Law: A+l = A
A+BA+-BTCT+A+B+CHA+B+C)T

Apply the Absorption Law: A-AB = A
A+BCHA+B+CHA+B+CIC

Apply: Distribution
A+BCHA+B+CICAHA+BA+CICB +(A+B--C)ICC

Apply the Complement Law: AA = 1)
A+BCH{A+B+CICAHA+BA+CICB +0



Answer 6. Laws of Boolean Algebra
There are six types of Boolean algebra laws. They are:

. Commutative law
. Associative law
. Distributive law
. AND law
. ORlaw
. Inversion law
Those six laws are explained in detail here.

Commutative Law

Any binary operation which satisfies the following expression is
referred to as a commutative operation. Commutative law
states that changing the sequence of the variables does not
have any effect on the output of a logic circuit.

. AAB=B.A
. A+tB=B+A

Associative Law

It states that the order in which the logic operations are
performed is irrelevant as their effect is the same.

. (A.B).C=A.(B.C)
. (A+B)+C=A+(B+C)

Distributive Law
Distributive law states the following conditions:

. A.(B+C)=(A.B)+(A. C)
. A+(B.C)=(A+B).(A+C)

AND Law

These laws use the AND operation. Therefore they are called
AND laws.



- A.1=A

. ALA=A
o A.A_=O
OR Law

These laws use the OR operation. Therefore they are called
OR laws.

. A +0=A
e« A+1=1
. A+A=A
. A+A =1

Inversion Law

In Boolean algebra, the inversion law states that double
inversion of variable results in the original variable itself.

. A_=A

Boolean Algebra Theorems

The two important theorems which are extremely used in
Boolean algebra are De Morgan’s First law and De Morgan’s
second law. These two theorems are used to change the
Boolean expression. This theorem basically helps to reduce the
given Boolean expression in the simplified form. These two De
Morgan’s laws are used to change the expression from one
form to another form. Now, let us discuss these two theorems
in detail.

De Morgan’s First Law:
De Morgan’s First Law states that (A.B) = A’+B’.

The first law states that the complement of the product of the
variables is equal to the sum of their individual complements of
a variable.

The truth table that shows the verification of De Morgan’s First
law is given as follows:



- O |0O
Al

1
0
1

o |- |0

olo|a|a

1 1 0 0

Ol |

The last two columns show that (A.B) = A’+B’.
Hence, De Morgan’s First Law is proved.

De Morgan’s Second Law:

De Morgan’s Second law states that (A+B) = A’. B'.

The second law states that the complement of the sum of

variables is equal to the product of their individual complements

of a variable.

The following truth table shows the proof for De Morgan’s
second law.

A B A B’ (A+B)’ A’. B’
0 o0 1 1 1 1
0o 1 1 0 0 0
1 0 0 1 0 0
1 | 1 0 0 0 0

The last two columns show that (A+B) = A’. B'.

Hence, De Morgan’s second law is proved.




7.(i) 4456 — 34234=

/(ii). Binary value:

1010100 — 1000100
= 10000

Decimal value:
84 — 68
=16

-29778









