EE1001 - Tutorial 4

1. Simplify the following expressions using boolean algebra

(i) fx,y,2) =xy+yz+xyz+xyz
=xy+xyz+y(z+x2)
=xy+xyz+y(z+x)
=Xy +xy+xyz+yz
=y+yz+xyz
=y+z(y +xy)
=y+z(x+y)
=y+xz

(i)  f(A X,Z)=AB(B+C)(B+C)
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~AB(BB+BC+CB+CC)
= ABBC + ABCE
= ABC
(i)  f(M,N,Q) =(M +Q)(M +N +Q)
=(M+Q)+NM+Q)
=M+ Q
2. Plot the following functions on the K-map
(i) f(A,B,C)= AB+ AC+ ABC
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(i)  f(A,B,C,D)=ABC+ ACD+AC +BC
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3. Simplify the following expressions using k-map.

@ f(a,b,c,d) = b'c+ bc+ab 'd'+a'bc+b’d’

ab
ed |00 01 11 10

00 | 1% 1> i:l 1
ryrovalid f A St

01 |1
1 AL T
o T /J
10 :[:g - L\¥~l——/ .._.-!‘——_."’—»."1’4T

f(ab,c,d) = c+ ab+bd’

(b) f(w,x,y,2) =wy + xy + w'y'z + wx'y
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f(w,x,y,z) =wy + xy + w'y'z

(©) f(a,b,c,d) =xm(0,2,3,4,8,9,10,12,14)
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f(a,b,c,d)=cd’+ad’+ab’c’+ab’c

(d) f(a,b,c,d) =M (3,5,7,11,12,13,14) in POS form
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fla,b,c,d) = (a+b +d)(b+c+d)[(b +c+d’) or (a-+h +d )]



(e) f(a,b,c,d) =m(0,5,6,8,11,12,14) + £d(2,4,10,15)
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f(a,b,c,d) = d’'+ac+a’bc’
() f(a,b,c,d) = [IM(1,3,5,6,10,15) + £d(4,8,12,13) in POS form
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f(a,b,c,d) = (b +c)(a+b+d’)(a’+b +d’)(a+b +d)(a +b-+d)

Use a K-map to convert the following canonical POS expression into a minimum SOP
expression.

f(a,b,c,d) = [IM (0,1,3,7,8,10,12,14)

f(a,b,c,d) = m(2,4,5,6,9,11,13,15)
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f(a,b,c,d)=ad +a’bc’+a’cd’



Design a circuit that counts the number of 1’s present in 3 inputs A, B and C. Its output is a two-
bit number X3 Xo, representing that count in binary. Design (i) a minimum SOP form circuit, and
(i) NAND-gate only circuit.

AlBlc| x| X
olojol oo
ojloj1]o0]1
0l1]0] 0] 1
0j1]1]1]0
1lolo] o1
tloft|l1]o
1l1lol1]o0
1111 ]1
X1 Xo
AB AB
C N C | 1 I
14D D) |1 1

X1=AB +AC + BC
=AB + AC + BC
= AB AC BC
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Xo=A'B'C+ABC +ABC+ AB'C’
= A'B'C + ABC’ + ABC + AB'C
= A'B'C A’'BC’ ABC AB’C’
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