EXAMPLE 5.31 Simpli .
literals. implify the following Boolean expressions to a minimum number of

(@ Xy +Xy+ Xy |
i (b)xy+yz+ XZ
el (:+}g(x_+ 3 sy . (d) Xy +Xy+XZ+XYZ
(e) (A + B)(A + C)(B + D)(CD) (f) AC + ABC + AC to three literals

(g) ? Y+2z)+Z+Xy+WzZto three literals
(h) ‘éB(D + CD) + B(A + ACD) to one literal.
() (A+C)A+C)A+B+ CD) to one literal

(j)AB+A(B+C)+]—3(B+D) (k) A + B + ABC

(1) AB + ABC + ABCD + AB CDE (m) ABEF + ABEF + ABEF
(n) ABCD + A+ ABD + (D)ABC) (0) Xy + 2(xy +x2)]

(p) XZ + YZ+YZ+XYyZ

Solution

The simplication of the above Boolean expressions is as follows:
(@) Xy +Xy + Xy = Xy+y(x+ %)= Xy+y=@+ DO+ X= X+y
(b)xy + YZ+ XZ=Xy+ XZ+ yz(x + X)=xy+XzZ+ yzx+ yzX
=xy(+ zZ)+ xXz(1l+ 3{')=x3i+ XZ

(c) (x+y)x+ 3/')=xx+xy+xy+y?=x+xy+x37+0=x(l+y+ Y +0=Xx
(d) 'iy+xy+xi+x?i=y(x+ X)+xz(l + J)=y+XZ
(e) (A+B)(K+C)(§+D)(c13)=(AK+AC+I&B +BC)(BCD + DCD)

=(AC+KB+BC)1§C]3=A1§C1‘)

® KE+ABC+AE=E(K+A)+ABC=E+ABC=(E+C)(E+AB)=E+AB

(2) Xy +2) +z+xy+wz=§'—7_- 'z'+z(1.+w)+xy=(x+y)2+z+xy
=(z+ 'z')(z+x+y)+xy

=x+y+.z+xy=x+y+z
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(h) AB(D + CD) + B(A + ACD) = ABD + ABCD + AB + ABCD
_ ABD(C + C) + ABD + AB = ABD + ABD + AB
_AB(D+D)+AB=AB +AB=B(A+A)=B
() (A+C)A+ C)A+B+ CD) = (A + AC+AC +CC)A + B+ CD)
—A(1+C+C)A+B+CD)=A(A +B + CD)
—A+AB+ACD=A(1+B+CD)=A
() AB + A(B +C) + B(B+D)=AB + AB +AC + BB+ BD
=AB+AC+BD=AB+C)+BD
(k)A+B+K§c=(A+K)(A+'B'C)+B=A+B+§C=A+(B+§)(B+C)=A+B+c
() AB + ABC + ABCD + ABCDE = AB(1 + C + CD + CDE) = AB
(m) ABEF + ABEF + ABEF = AB(EF + EF) + ABEF = AB + ABEF
= (AB + AB)(AB + EF) = AB + EF
(n) ABCD + A + ABD + (D)(ABC) = ABCD + A + ABD + (ABCD)
=A(1 + BD + BCD) + ABCD=A + ABCD
=(A+A)A+BCD)=A+BCD
(0) x[y + 2(xy + x2)] = X[y + 2(xy" X2)] =Xy +XZ - Xy: X2 =Xy +0
_ e 4

(p) XZ+ YZ+YZ+Xyz= XZ+ Z(y+ y)+Xyz=XZ+ Z + Xyz
= 2(1 + F(-)-FXYZ: Z-}-Xyz:(f.;.z)(f_,_xy): Z+Xy
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