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a t+ a'b + a'b'c + a'b'c'd + a+a'(b+b'(c+c'"(d+ ... =

a+b+b'(c+t+c'(d+ ... =...=a+b+c+d+ ...

(x' + xyz') + (x' + xyz'") (x + x'y'z) =

x'" + yz' + (x' +yz')(x + y'z) = (x' + yz")(l + x + y'z) =
X" + yz"

(x + y)(y + z) + xz2' = xy + xz + yy + yz + xz' =

Xy + y + x(z+2z') +yz=y+x+yz=X+Yy
(2)
H(MPNN NN NXI) IRNIND NX DN ,0ONIN DMIVIAN DY DOYNN NN NIN)

x'"(y'" +z")(x+y + z"):
[x'"(y'" + z")(x + y +z")]"=x"" + (y'" +z")" + (x+y +z")"'" =
x + y''z'"" + x'y'z'' = x + yz + x'y'z =x + z(y + y'x") =
X+ z(y+x') =x+x'z +zy=x+2z2+ 2y =X+2

(x + yz")(y + x'"2")(z + x'y'"):

[(x + yz")(y + x'z2")(z + x'y")]' = (x+ yz")"'" + (y + x'2")" + (z + x'y")' =
x"(y'" +z'"") +Fy'(x'"" 2"+ ozt (x" Yy =
x'(y' +z) + y'(x+z) +z2'"(x+y) =x'y' +x'z +xy' +y'z + xz' + yz' =
y'(x' + x + z) + x'z + xz'" + yz' = y'el + yz' + x'z + xz' =
(y'" + z2")(1 +vy) + x'z + xz' =y' + z' + x'z + xz' =
y' + z'el + zx' 4+ xz' =y' + (z' + x")(z + 1) + xz' =
y' + z'" + x'" + xz' =y' + z'" + x'el + xz' =
y'+tz' + (x" +z")(1 + x) =y"'" + z'" + x'" + z'" =
X" +y" o+ z"
(a + b'c") (b + a'c')(c + a'b"):
[(a + b'c")(b + a'c'")(c + a'b")]"'" = (a + b'c")" + (b + a'c")' + (c + a'b")' =
a'(b'" + c¢c'"'") +b'(a'"" +c''") +c'(a' +b'") =
a'b + a'c + ab' + b'c + ac' + bc' = ab' + a'c + b'c + ac' + a'b + bc' =

ab®™ + a"c + ac™ + a"b
(3)
ab + a'b' + bc = ab + a'b' + a'c:

ab + a'b' + bc = ab + b'a' + bc = ab + b'a' + bc + a'c = ab + a'c + bc + a'b' =

ab + a'c + a'b' = ab + a'b' + a'c {xy + x'z + yz = xy + x'z}
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Xy +tx'z +yz =

Xy + x'z: DINN NN V0 MMNN TN

X y z x' Xy x'z VZ xy + x'z + yz xy + x'z
0 0 0 1 0 0 0 0|0
0 0 1 1 0 1 0 1|1
0 1 0 1 0 0 0 0|0
0 1 1 1 0 1 1 1|1
1 0 0 0 0 0 0 0|0
1 0 1 0 0 0 0 0|0
1 1 0 0 1 0 0 1|1
1 1 1 0 1 0 1 1|1
2 xy +x'z +yz = xy + x'z N
Xy + x'z + F(x,y,z)yz = xy + x'z
let F(x,y,z) = 0: xy + x'z + F(x,vy,2)yz = xy + x'z — »n
let F(x,y,z) = 1: xy + x'z + F(X,y,2)yz = Xy + x'z + yz — 9 noN
=2 VF: xy + x'z + F(X,y,2)yz = xy + x'z A

xy + x'z + F(x,y,z)yz =

=xy + x'z + yz = xy + x'z + yz

Xy + x'z + yz + F(x,y,2)yz =

:DOON TIT

0,

xy + x'z + yz(1 + F(x,vy,2))

1} INRM

:{NOT, AND} nx wnn)

F(x,y,2):=(xy) XOR (yz) XOR (1)
:POUIDNIN NOWH NN { F,
NOT (x) := F(x,1,0):
F(x,1,0) = (x) XOR (0) XOR (1) = (x) XOR (1) = x'
AND (x,vy) := F(x, y, 0):
NOT (F(x, y, 1)) = NOT((xy) XOR (ye0) XOR (1)) = NOT((xy) XOR (1))
X y (xy) XOR (1) NOT ( (xy) XOR (1)) AND (X, V)
0 0 1 0|0
0 1 1 0|0
1 0 1 0|0
1 1 0 11
H 50 DI Nown N {F, 0,
a XOR b:= F(a, 1, F(b, 1, 0)
a XOR b = F(a, 1, F(b, 1, 0)) = F(a, 1, b') = (ael) XOR (leb') XOR
a XOR [b'" XOR (1)] = a XOR (b'e0 + b''el) = a XOR b N

1} €

(1)

(4)



2. F(w,x,y,z) = 2(4 , 5, 13) =

# X y z w F(x,y,2,W) F(x, v, 2z, w) = x'yz'w' + x'yz'w + xyz'w =

O O O O O O ) ] ] ] ] — ] ] ] ] —

1 0 0 0 1 0 x'yz'w' + yz'w(x' + x) = x'yz'w' + yz'w =

2l olo]1]o 0 yz' (x'w' + w) = yz'(w + x') = X"yz" + yz"w

3 0 0 1 1 0

4 0 1 0 0 1

5 0 1 0 1 1 :TPHOYDNINNOWNR NN {F, 1} IND
6 0 1 1 0 0 : {NOT, AND} nX wnn)
7 0 1 1 1 0

5 1 0 0 0 0 NOT (x) := F(x, 1, x, 1):

9 1 0 0 1 0 F(x, 1, x, 1) = x'elex' + lex'el = x'x' + x' = X"
10 1 0 1 0 0

11 1 0 1 1 0 AND(XIY):Z F<F<XI 1! Xy 1)! Yr F(XI 1! Xy 1)/ 1):
12| 1 1 0 0 0 F(F(x, 1, %, 1), y, F(x, 1, x, 1), 1) =

13 l l O 1 l F( ) ] 1) — T T + ll.l —

14| 1|1 |1]o0 0 Xoo Yo Xy XY yx -

15| 1 1 1 1 0 XyX + yxX = Xy + xy = XY

H OO0 IR MWn N {F, 1} €

:NPXPNON NN
fl(x,y,z) = (x'y) XOR (xy) XOR (yz) XOR (y'z")
f2(x,y,z) = (x) XOR (y) XOR (z)
:TPNPNAN NN INITYL NN

g(x,v,z) = xyz' txy'z + x'yz + x'y'z'

fl(x,y,2z) = [(x'y) XOR (xy)] XOR [(yz) XOR (y'z')] = [(x'y) (xy)' + (x'y)'(xy)] XOR
[(yz)(y'z")" + (yz)'(y'z")] = [x'y(x" + y") + xy(x + y')] XOR [yz(y + z) + y'z'(y' +
z')] = [x'yx' + x'yy' + xyx + xyy'] XOR [yzy + yzz + y'z'y' + y'z'z'] =

[x'y + xy] XOR [yz + y'z'] =y XOR (yz + y'z') = y(yz + y'z")" + y'(yz + y'z") =
ylyz) ' (y'z")" + y'yz + y'y'z' = y(y' + 2")(y + z) +y'z' =yz'(y +z) +y'z'=

yz'y + yz'z + y'z' = yz' + y'z' = z'"(y + y'") = 2"

f2(x,y,z) = [(x) XOR (y)] XOR (z) = [x'y + xy'] XOR (z) = z'(x'y + xy'") + z(x'y + xy")'
= x'yz' + xy'z' + z(x'y)'(xy")"' = x'yz' + xy'z'" + z(x + y")(x" + y) =

x'yz' + xy'z' + z(xx'" + xy + x'y' + yy') = X"yz" + xy"z" + xyz + x"y"z

g(x,y,z):= f2(x,y,fl(x,vy,2)):

f2(x,v,f1(x,y,2)) = £2(x,y,2z2") = x'yz'' + xy'z'"' + xyz' + x'y'z' =

xyz' + xy'z + x'yz + x'y'z' R



F(W,%X,Y,7)

X'W(Y'Z + X') + [X(XOR)Y]

F(w,x,y,2z2) = x'w(y'z + x') + (x) XOR (y)

x'wy'z + x'w + xy' + x'y

(5)
:TPNPNON NN

.POS-Y SOP %2 1M MINN N9 N¥NI
:TPNPNAN NN LV NPNN

x'wy'z + x'wx' + xy' + x'y =

A}

b

x'wy'z X

y | F(w,x,y,2)
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SOP: F(w,x,y,z) = %(2,3,4,5,8,9,10,11,12,13)

w'x'yz'tw'x'yztw'xy'z'tw'xy'z+twx'y'z"twx 'y ztwx'yz"twx 'yztwxy ' z'twxy 'z

POS: F(w,x,y,z) = I1(0,1,6,7,14,15) =

(Wwtx+y+z) (wtx+y+z') (wtx'+y'+z) (wtx'+y'+2') (w'+x'+y'+z) (w'+x"+y'+2'")

F(x,v,2) = (xy'z) XOR (x+y+z')':
T L
e -
[
jD~ F(x,y,2)

(6)



F(x,y,z,w) = (x'y'z + xyzw' + x'z"')':
X
Y I
: B;
w >Oj
)—D@o— Fx,y,2,W)
F(x,¥,2,w) = (x + v+ z")(x" +yv' +wz+ (xy +2)":
* L
: [
Zz

D— FO,Y/2,W)
w




