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~ 2.5.3 Application of Boolean Algebra of Switching Circuits

The most important application of Boolean algebra is in the field of electrical circy;,
theory and particularly in switching circuit. The simplest switching device is the ordinary
off-on or open-closed or two state designated by 0 and 1. We know that Switches can be
combined in series or parallel connection and the behaviour of such combination depends

on Boolean logic

For example : A series connection is closed if and only if both are closed and a
~ parallel connection is closed if and only if atleast one of them is closed

Remark . (1) Two Switches a and are connected in series
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L (2) Tw0 smtches a and b are connected in parallel

is represented by avVbora+b

_; Ekample 3. Find the Boolean function to represent the following circuit
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Sol. The Boolean function to represent the given circuit is

a[bcrde+)]or an[BAV @A (V]

Example 4; Write the Boolean function represented by the following circuit
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Remark The above Boolean functlon representatlon can be
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' impli itching circuit
Example 5. Use Boolean algebra to simplify the Switching
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Sol. The Boolean function representation of the above circuit is

Grp)(p'q' +r)+p'q'r
Also(gr+p)(p' g’ +r)+p'q'r'=p' qq' r+qrr' +pp 'g+pr+p'q'r
=p'(0)r+q©0)+0)q' +pr'+p'q'r

=(p+plql)r; | ) :
=(ptp)p+q)r
S(ptq' )y }P-H”;\ .

The simplified switching circuit is
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Example 6. Show that a lattlce with three or fewer element isa cham
S . Let (L, =)bea lattlce Ifrn(L)=1; then L g tnvxally a chaln
Let n (L) =2andL ={a, b}
< {a’ b}._is‘éithér.a‘m‘b .‘ | ; 4 o _'(v»‘. L

Let sup {a, b} L

P2 53, b <a Sy ..-:_:__ v é e V S

“oualiicu wiuil vam



e e i o e U =

- BOOLEAN ALGEBRA

(L, =) is a chain.
Let n(L)=3 and L= {q, b, c}.

If posSibIe let L is not a chain.

d non-comparable element elements say a and b such that neither a s bnorb<a

sup {a, b} = ¢ and 'Inf'_{a, by =c¢
> a<cb SC and c<a,c<b
® ag=c,b=c = a=b=c
This is not possible.

Hence 1 is a chain.
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