o o

QL LetE = (xy)' + x'+y=1.Find E¢,(E® or E isthe Duality of F )

Q2. Let Bis aBoolean Algebra and x,y € B. Showthat x +y=xy+xy' +x'y is

valid.



Q3.Let f(x,y,z)= x(y+2z')+y'. Find CSP(f) (sum-of-products expansion)

and CPS(f) ( product-of-sums expansion ) ?



Q4. Let f(x,y,z) = x'z+yz'". Find CSP(f) (sum-of-products expansion)

and CPS(f) (product-of-sums expansion ) ?



151 Math Discrete Mathematics Boolean Algebras & Logic Gates By: Malek Zein AL-Abidin
Q5. Let f(x,y,z)="+2z)(x+y). Find CSP(f) (sum-of-products expansion)

and CPS(f) ( product-of-sums expansion ) ?
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Q6. Let f(x,y,z2)= (x'"+y) (x+y+2)

(i)  Use NAND gates to construct circuits with this output.

(i) Use NOR gates to construct circuits with this output.
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Q7.let f(x,y,2) = (x+y)(x'+ yz')

(i) Find CSP(f) and CPS(f) .
(il) Find MSP(f) and MPS(f).
(iii)  Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.



151 Math Discrete Mathematics Boolean Algebras & Logic Gates By: Malek Zein AL-Abidin
Q3. Let f(x,y,z) =xy'+xz+y'z' +x'yz’

(i)  Find the Karnaugh -map for f(x,y,z) .

( Find MSP(f) and MPS(f).

(iii) Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.
(

(

11

N—

iv) Use NAND gates to construct circuits with f(x,y, z) output.
v) Use NOR gates to construct circuits with f(x, y, z) output.
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QI. Let g(x,y,z) =xy'z+x'yz+x'y'z +y'z
(i)  Find the Karnaugh -map for g(x,y,z) .
(i) Find MSP(g) and MPS(g) -
(iii) Construct a minimal circuit using (AND-OR) gates, with g(x, y, z) output.
(iv) Use NAND gates to construct circuits with g(x,y, z) output.
(

v) Use NOR gates to construct circuits with g(x, y, z) output.
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QI0. Let
! .7 !

Yz Yz yz yz

Be the Karnaugh -map for g(x,vy,z) .
()find MSP(g) and MPS(g) -
(ii)Construct a minimal circuit using (AND-OR) gates, with g(x, y, z) output.
(iii)Use NAND gates to construct circuits with g(x, y, z) output.

(iv)Use NOR  gates to construct circuits with g(x, y, z) output.
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QIT. Let
! .7 !

yz _yz' y'z yz
| |

Be the Karnaugh -map for g(x,vy,z) .
()find MSP(g) and MPS(g) -
(ii)Construct a minimal circuit using (AND-OR) gates, with g(x, y, z) output.
(iii)Use NAND gates to construct circuits with g(x, y, z) output.

(iv)Use NOR  gates to construct circuits with g(x, y, z) output.
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QI2. Let

yAUY yAW ZW ZW

X
Y | |

X
O N

X
Yo |

Xy

Be the Karnaugh -map for f(x,y,z) .

(i)find MSP(f) and MPS(f).
(ii)Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.
(iii)Use NAND gates to construct circuits with f(x, y, z) output.

(iv)Use NOR  gates to construct circuits with f(x, y, z) output.
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QI13. Let

ZW IW ZW ZW

X
4 | |

X
A

X
Yo |

Xy

Be the Karnaugh -map for f(x,y,z).
(i)find MSP(f) and MPS(f).
(ii)Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.
(iii)Use NAND gates to construct circuits with f(x, y, z) output.

iv)Use NOR ates to construct circuits with f(x,y, z
24 y
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QI14. Let

yAUY ZW ZW ZW

X
Y |

X
SO I T T

X
Y |

X
o T N I

Be the Karnaugh -map for f(x,y,z).
(i)find MSP(f) and MPS(f).
(ii)Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.
(iii)Use NAND gates to construct circuits with f(x, y, z) output.

iv)Use NOR ates to construct circuits with f(x,y, z
24 y
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QI5. Let

ZW ZW ZW ZW

X
S T Y T R R

X
Y |

X
Y |

Be the Karnaugh -map for f(x,y,z).
(i)find MSP(f) and MPS(f).
(ii)Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.
(iii)Use NAND gates to construct circuits with f(x, y, z) output.

iv)Use NOR ates to construct circuits with f(x,y, z
24 y
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Ql6.

ZW ZW ZW ZW

xy' \ 0 0 /

x'y “ | - 0 0
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Q17.

VAU VA% zw

/
| (1
Xy I
1 | I
xy'
1
xlyl 1
) ! [f\\
Xy
( faa g ds |
W ZW  ZW ZW
Xy 0 0
xy' 0
xlyl O U
x'y 0 0
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Q1. Find CSP(sum-of-products expansion) and CPS ( product-of-sums expansion ) for

the following Boolean functions

I- fx,y,2) = (x+2)(x" +y) 2- fle,y,z) = z(y +x) +y".
3-f,y,z2) =(x+yz2)(y+xz"). 4-gx,yz)=xy+2z.

5- fx,y,2) = xy' +z. 6-f(x,y,2) = (x"+ y)(yz) .

7-g(x,y,z) =xz+ y'z". 8-f(x,y,z)=1 when x =17y .

Q2. Let h(x,y,z) =xy'+xyz+y'z' + x'yz’'

(i)  Find the Karnaugh -map for h(x,y,z) .

(i) Find MSP(h) and MPS(h).

(iii)  Construct a minimal circuit using AND gates, OR gates, with h(x, y, z) output.
(iv) Use NAND gates to construct circuits with h(x, y, z) output.

(

v) Use NOR gates to construct circuits with h(x, y, z) output.

Q3. Let f(x,y,z)=xy ' +xz+yz+x'yz

(i)  Find the Karnaugh -map for f(x,y,z) .

(i) Find MSP(f) and MPS(f).

(iii)  Construct a minimal circuit using AND gates, OR gates, with f'(x, y, z) output.
(iv) Use NAND gates to construct circuits with f(x,y, z) output.

(

v) Use NOR gates to construct circuits with f(x, y, z) output.
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Q4. Let the Karnaugh -maps for f(x,y,z) given as bellow from exercise 1-15

()Find MSP(f) and MPS(f).

(ii)Construct a minimal circuit using (AND-OR) gates, with f(x, y, z) output.
(iii)Use NAND gates to construct circuits with f(x, y, z) output.

(iv)Use NOR  gates to construct circuits with f(x, y, z) output.

yAUY ZW ZW ZW

X
Yo |

X
Y |

X
Y o

X
Y |

ZW ZW ZW ZW

X
Y |

X
A |

Xy

X
N
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3-

W

ZW

ZW

Xy

Xy

Xy

Xy

Xy

Xy

Xy

Xy

Xy

Xy

x"y

Xy

yA)

|

|

| | |
A" ZW' Z'WI Z,W

| |

| | | |
yAY ZWI Z,W' ZIW
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ZW ZW ZW

ZW

X
N

X
AR

Xy |

yAY ALY ZW

ZW

X
O N

Xy |

Xy

X
N

ZW  zZwW' zZ'W' zZ'w
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O-

W

ZW'

Z'W'

AYY

10-

Xy

Xy

xy

Xy

11-

Xy

Xy

Xy

Xy

yA

ALY

ZW

ZW

W

W

ZW

ZW
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12-

Xy

Xy

Xy

Xy

13-

Xy

Xy

Xy

Xy

14-

xy

Xy

Xy

Xy

ZW

ZW

ZW

ZW
| |
|
| | |
yAY ZW' Z'WI Z'W
| | |
| |
| |
W ZW' Z'WI Z'W
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15-

yA) W ZW ZW

X
O

X
SO T I

X
Y o

XYy |




