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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 2

Number Systems

Scilab code Exa 2.1 Convert 10111 to decimal

1 //Example 2−1//
2 // Binary to Decimal Conver s i on //
3 a=bin2dec( ’ 10111 ’ )
4 // Decimal e q u i v a l e n t o f the b ina ry number //
5 disp(a)

6 // answer i n dec ima l form //

Scilab code Exa 2.2 Convert 1011101001 to decimal

1 //Example 2−2//
2 // Binary to Decimal Conver s i on //
3 a=bin2dec( ’ 1011101001 ’ )
4 // Decimal e q u i v a l e n t o f the b ina ry number //
5 disp(a)

6 // answer i n dec ima l form //
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Scilab code Exa 2.3 Convert 110111 to decimal

1 //Example 2−3//
2 // Binary to Decimal Conver s i on //
3 a=bin2dec( ’ 110111 ’ )
4 // Decimal e q u i v a l e n t o f the b ina ry number //
5 disp(a)

6 // answer i n dec ima l form //

Scilab code Exa 2.4 Convert 43 to binary

1 //Example 2−4//
2 // Decimal to b ina ry c o nv e r s i o n //
3 a=dec2bin (43)

4 // Binary e q u i v a l e n t o f the dec ima l number //
5 disp(a)

6 // answer i n b ina ry form //

Scilab code Exa 2.5 Convert 200 to binary

1 //Example 2−5//
2 // Decimal to b ina ry c o nv e r s i o n //
3 a=dec2bin (200)

4 // Binary e q u i v a l e n t o f the dec ima l number //
5 disp(a)

6 // answer i n b ina ry form //

Scilab code Exa 2.6 Convert 43 to binary

1 //Example 2−6//
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2 // Decimal to b ina ry c o nv e r s i o n //
3 a=dec2bin (43)

4 // Binary e q u i v a l e n t o f the dec ima l number //
5 disp(a)

6 // answer i n b ina ry form //

Scilab code Exa 2.7 Convert 200 to binary

1 //Example 2−7//
2 // Decimal to b ina ry c o nv e r s i o n //
3 a=dec2bin (200)

4 // Binary e q u i v a l e n t o f the dec ima l number //
5 disp(a)

6 // answer i n b ina ry form //

Scilab code Exa 2.8 Add 1011 and 110

1 //Example 2−8//
2 // Binary a dd i t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s the a l r e a dy e x i s t i n g v a r i a b l e s //
7 x=bin2dec( ’ 1011 ’ )
8 y=bin2dec( ’ 110 ’ )
9 // b ina ry to dec ima l c o nv e r s i o n //
10 z=x+y

11 // a dd i t i o n //
12 a=dec2bin(z)

13 // dec ima l to b ina ry c o nv e r s i o n //
14 disp( ’ a d d i t i o n o f the 2 b ina ry numbers i s : ’ )
15 disp(a)

16 // answer i n b ina ry form //
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Scilab code Exa 2.9 Add 11110 and 11

1 //Example 2−9//
2 // Binary a dd i t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s the a l r e a dy e x i s t i n g v a r i a b l e s //
7 x=bin2dec( ’ 11110 ’ )
8 y=bin2dec( ’ 11 ’ )
9 // b ina ry to dec ima l c o nv e r s i o n //
10 z=x+y

11 // a dd i t i o n //
12 a=dec2bin(z)

13 // dec ima l to b ina ry c o nv e r s i o n //
14 disp( ’ a d d i t i o n o f the 2 b ina ry numbers i s : ’ )
15 disp(a)

16 // answer i n b ina ry form //

Scilab code Exa 2.10 Subtract one from 100

1 //Example 2−10//
2 // Binary Sub t r a c t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bin2dec( ’ 100 ’ )
8 y=bin2dec( ’ 1 ’ )
9 // b ina ry to dec ima l c o nv e r s i o n //
10 z=x-y
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11 // s u b t r a c t i o n //
12 a=dec2bin(z)

13 // dec ima l to b ina ry c o nv e r s i o n //
14 disp( ’ s u b t r a c t i o n o f two b ina ry numbers i s : ’ )
15 disp(a)

16 // answer i n b ina ry form //

Scilab code Exa 2.11 Multiply 1011 by 101

1 //Example 2−11//
2 // Binary mu l t i p l i c a t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bin2dec( ’ 1011 ’ )
8 y=bin2dec( ’ 101 ’ )
9 // b ina ry to dec ima l c o nv e r s i o n //
10 z=x*y;

11 // mu l t i p l i c a t i o n //
12 a=dec2bin(z)

13 // dec ima l to b ina ry c o nv e r s i o n //
14 disp( ’ m u l t i p l i c a t i o n o f two b ina ry numbers i s : ’ )
15 disp(a)

16 // answer i n b ina ry form //

Scilab code Exa 2.12 Multiply 11010 by 11011

1 //Example 2−12//
2 // Binary mu l t i p l i c a t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear
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6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bin2dec( ’ 11010 ’ )
8 y=bin2dec( ’ 11011 ’ )
9 // b ina ry to dec ima l c o nv e r s i o n //
10 z=x*y;

11 // mu l t i p l i c a t i o n //
12 a=dec2bin(z)

13 // dec ima l to b ina ry c o nv e r s i o n //
14 disp( ’ m u l t i p l i c a t i o n o f two b ina ry numbers i s : ’ )
15 disp(a)

16 // answer i n b ina ry form //

Scilab code Exa 2.13 Divide 110110 by 101

1 //Example 2−13//
2 // Binary D i v i s i o n //
3 x=bin2dec( ’ 110110 ’ )
4 y=bin2dec( ’ 101 ’ )
5 r=modulo(x,y)

6 // f i n d i n g the rema inder //
7 z=x/y

8 q=floor(z)

9 // f i n d i n g the qu o t i e n t //
10 quo=dec2bin(q)

11 rem=dec2bin(r)

12 // dec ima l to b ina ry c o n v e r s i o n s //
13 disp( ’ the qu o t i e n t i s : ’ )
14 disp(quo)

15 disp( ’ the rema inder i s : ’ )
16 disp(rem)

17 // answer s i n b ina ry form //

Scilab code Exa 2.14 Convert 1010111010 to hexadecimal
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1 //Example 2−14//
2 // b ina ry to hexadec ima l c o n v e r s i o n //
3 x=bin2dec( ’ 1010111010 ’ )
4 // dec ima l e q u i v a l e n t o f the b ina ry number //
5 a=dec2hex(x)

6 //Hex e q u i v a l e n t o f the dec ima l number //
7 disp(a)

8 // answer i n hexadec ima l form //

Scilab code Exa 2.15 Convert 11011110101110 to hexadecimal

1 //Example 2−15//
2 // b ina ry to hexadec ima l c o n v e r s i o n //
3 x=bin2dec( ’ 11011110101110 ’ )
4 // dec ima l e q u i v a l e n t o f the b ina ry number //
5 a=dec2hex(x)

6 //Hex e q u i v a l e n t o f the dec ima l number //
7 disp(a)

8 // answer i n hexadec ima l form //

Scilab code Exa 2.16 Convert 4A8C to binary

1 //Example 2−16//
2 // Hexadec imal to b ina ry c o nv e r s i o n //
3 x=hex2dec( ’ 4A8C ’ )
4 // dec ima l c o n v e r s i o n o f the hexadec ima l number //
5 a=dec2bin(x)

6 // Binary e q u i v a l e n t o f the dec ima l number //
7 disp(a)

8 // answer i n b ina ry form //
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Scilab code Exa 2.17 Convert FACE to binary

1 //Example 2−17//
2 // Hexadec imal to b ina ry c o nv e r s i o n //
3 x=hex2dec( ’FACE ’ )
4 // dec ima l c o n v e r s i o n o f the hexadec ima l number //
5 a=dec2bin(x)

6 // Binary e q u i v a l e n t o f the dec ima l number //
7 disp(a)

8 // answer i n b ina ry form //

Scilab code Exa 2.18 Convert 2C9 to decimal

1 //Example 2−18//
2 // Hexadec imal to dec ima l c o n v e r s i o n //
3 a=hex2dec( ’ 2C9 ’ )
4 // dec ima l e q u i v a l e n t o f the hexadec ima l number //
5 disp(a)

6 // answer i n dec ima l form //

Scilab code Exa 2.19 Convert EB4A to decimal

1 //Example 2−19//
2 // Hexadec imal to dec ima l c o n v e r s i o n //
3 a=hex2dec( ’EB4A ’ )
4 // dec ima l e q u i v a l e n t o f the hexadec ima l number //
5 disp(a)

6 // answer i n dec ima l form //

Scilab code Exa 2.20 Convert 423 to hexadecimal
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1 //Example 2−20//
2 // Decimal to hexadec ima l c o n v e r s i o n //
3 a=dec2hex (423)

4 // hexadec ima l e q u i v a l e n t o f the dec ima l number //
5 disp(a)

6 // answer i n hexadec ima l form //

Scilab code Exa 2.21 Convert 72905 to hexadecimal

1 //Example 2−21//
2 // Decimal to hexadec ima l c o n v e r s i o n //
3 a=dec2hex (72905)

4 // hexadec ima l e q u i v a l e n t o f the dec ima l number //
5 disp(a)

6 // answer i n hexadec ima l form //

Scilab code Exa 2.22 Add 1A8 and 67B

1 //Example 2−22//
2 // Hexadec imal a d d i t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=hex2dec( ’ 1A8 ’ )
8 y=hex2dec( ’ 67B ’ )
9 // Decimal c o n v e r s i o n o f the hexadec ima l numbers //
10 z=x+y

11 // a dd i t i o n //
12 a=dec2hex(z)

13 // dec ima l to hexadec ima l c o n v e r s i o n //
14 disp( ’ a d d i t i o n o f the 2 hexadec ima l numbers i s ’ )
15 disp(a)
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16 // answer i n hexadec ima l form //

Scilab code Exa 2.23 Add ACEF1 and 16B7D

1 //Example 2−23//
2 // Hexadec imal a d d i t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=hex2dec( ’ACEF1 ’ )
8 y=hex2dec( ’ 16B7D ’ )
9 // Decimal c o n v e r s i o n o f the hexadec ima l numbers //
10 z=x+y

11 // a dd i t i o n //
12 a=dec2hex(z)

13 // dec ima l to hexadec ima l c o n v e r s i o n //
14 disp( ’ a d d i t i o n o f the 2 hexadec ima l numbers i s ’ )
15 disp(a)

16 // answer i n hexadec ima l form //

Scilab code Exa 2.24 Subtract 3A8 from 1273

1 //Example 2−24//
2 // Hexadec imal Sub t r a c t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=hex2dec( ’ 1273 ’ )
8 y=hex2dec( ’ 3A8 ’ )
9 // Decimal c o n v e r s i o n o f the hexadec ima l numbers //
10 z=x-y
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11 // a dd i t i o n //
12 a=dec2hex(z)

13 // dec ima l to hexadec ima l c o n v e r s i o n //
14 disp( ’ a d d i t i o n o f the 2 hexadec ima l numbers i s ’ )
15 disp(a)

16 // answer i n hexadec ima l form //

Scilab code Exa 2.25 Multiply 1A3 by 89

1 //Example 6−25//
2 // So l v e mu l t i p l e output equa t i on u s i n g mapping //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=hex2dec( ’ 1A3 ’ )
8 y=hex2dec( ’ 89 ’ )
9 // Decimal c o n v e r s i o n o f the hexadec ima l numbers //
10 z=x*y

11 // mu l t i p l i c a t i o n //
12 a=dec2hex(z)

13 // dec ima l to hexadec ima l c o n v e r s i o n //
14 disp( ’ m u l t i p l i c a t i o n o f the 2 hexadec ima l numbers

i s ’ )
15 disp(a)

16 // answer i n hexadec ima l form //

Scilab code Exa 2.26 Divide 1EC87 by A5

1 //Example 2−26//
2 // Hexadec imal D i v i s i o n //
3 x=hex2dec( ’ 1EC87 ’ )
4 y=hex2dec( ’A5 ’ )

18



5 r=modulo(x,y)

6 // f i n d i n g the rema inder //
7 z=x/y

8 q=floor(z)

9 // f i n d i n g the qu o t i e n t //
10 quo=dec2hex(q)

11 rem=dec2hex(r)

12 // dec ima l to b ina ry c o n v e r s i o n s //
13 disp( ’ the qu o t i e n t i s : ’ )
14 disp(quo)

15 disp( ’ the rema inder i s : ’ )
16 disp(rem)

17 // answer s i n b ina ry form //

Scilab code Exa 2.27 Convert 11111011110101 to octal

1 //Example 2−27//
2 // Binary to o c t a l c o n v e r s i o n //
3 x=bin2dec( ’ 11111011110101 ’ )
4 // dec ima l e q u i v a l e n t o f the b ina ry number //
5 a=dec2oct(x)

6 // o c t a l e q u i v a l e n t o f the dec ima l number //
7 disp(a)

8 // answer i n o c t a l form //

Scilab code Exa 2.28 Convert 1011110100011000111 to octal

1 //Example 2−28//
2 // Binary to o c t a l c o n v e r s i o n //
3 x=bin2dec( ’ 1011110100011000111 ’ )
4 // dec ima l e q u i v a l e n t o f the b ina ry number //
5 a=dec2oct(x)

6 // o c t a l e q u i v a l e n t o f the dec ima l number //
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7 disp(a)

8 // answer i n o c t a l form //

Scilab code Exa 2.29 Convert octal number 3674 to binary

1 //Example 2−29//
2 // o c t a l to b ina ry c onv e r s i o n //
3 x=oct2dec( ’ 3674 ’ )
4 // dec ima l e q u i v a l e n t o f the o c t a l number //
5 a=dec2bin(x)

6 // b ina ry e q u i v a l e n t o f the dec ima l number //
7 disp(a)

8 // answer i n b ina ry form //

Scilab code Exa 2.30 Minus 5 in twos complement form

1 //Example 2−30//
2 // −5 i n t w o s complement form //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=2^8

8 // Sma l l e s t n in e b i t number //
9 y=5

10 z=x-y

11 // s u b t r a c t i o n //
12 a=dec2bin(z)

13 // b ina ry c onv e r s i o n o f the dec ima l number //
14 disp( ’ −5 i n t w o s complement form i s ’ )
15 disp(a)

16 // answer i n b ina ry form //
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Scilab code Exa 2.31 12 bit twos complement

1 //Example 2−31//
2 // −4,−15,−17 i n t w o s complement form //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=2^12

8 // Sma l l e s t n in e b i t number //
9 p=4

10 q=15

11 r=17

12 u=x-p

13 v=x-q

14 w=x-r

15 // s u b t r a c t i o n //
16 a=dec2bin(u)

17 b=dec2bin(v)

18 c=dec2bin(w)

19 // b ina ry c onv e r s i o n o f the dec ima l number //
20 disp( ’ −4 i n t w o s complement form i s ’ )
21 disp(a)

22 disp( ’ −15 i n t w o s complement form i s ’ )
23 disp(b)

24 disp( ’ −17 i n t w o s complement form i s ’ )
25 disp(c)

26 // answer s i n b ina ry form //

Scilab code Exa 2.32 16 bit twos complement

1 //Example 2−32//
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2 // −16000 i n t w o s complement form //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=2^16

8 // Sma l l e s t n in e b i t number //
9 y=16000

10 z=x-y

11 // s u b t r a c t i o n //
12 a=dec2bin(z)

13 // b ina ry c onv e r s i o n o f the dec ima l number //
14 disp( ’ −16000 i n t w o s complement form i s ’ )
15 disp(a)

16 // answer i n b ina ry form //

Scilab code Exa 2.33 Twos complement of minus4 second method

1 //Example 2−33//
2 // −4 i n t w o s complement form by second method //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bitcmp (4,8)

8 // complement o f the dec ima l number 4(8 b i t
r e p r e s e n t a t i o n ) //

9 y=1

10 z=x+y

11 // 1 i s added to the complement //
12 a=dec2bin(z)

13 // b ina ry c onv e r s i o n o f the dec ima l number //
14 disp( ’ −4 i n t w o s complement form i s : ’ )
15 disp(a)

16 // r e s u l t i s d i s p l a y e d //
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Scilab code Exa 2.34 Twos complement of minus17 second method

1 //Example 2−34//
2 // −17 i n t w o s complement form by second method //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bitcmp (17 ,8)

8 // complement o f the dec ima l number 17(8 b i t
r e p r e s e n t a t i o n ) //

9 y=1

10 z=x+y

11 // 1 i s added to the complement //
12 a=dec2bin(z)

13 // b ina ry c onv e r s i o n o f the dec ima l number //
14 disp( ’ −17 i n t w o s complement form i s : ’ )
15 disp(a)

16 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.35 Twos complement of minus4 third method

1 //Example 2−35//
2 //−4 i n two ’ s complement by t h i r d method //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=00000100

8 c=0

9 z=0
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10 for i=1: 8

11 x(i)=modulo(a,10)

12 a=a/10

13 a=floor(a)

14 end

15 for i=1: 8

16 if c>1 then

17 break

18 end

19 if x(i)==1 then

20 for k=i+1: 8

21 x(k)=bitcmp(x(k) ,1)

22 c=c+1

23 end

24 end

25 end

26 for i=1: 8

27 z=z+x(i)*10^(i-1)

28 end

29 disp( ’−4 i n twos complement i s : ’ )
30 disp(z)

31 // answer i s d i s p l a y e d //

Scilab code Exa 2.36 Twos complement of minus17 third method

1 //Example 2−36//
2 //−17 i n two ’ s complement by t h i r d method //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=00010001

8 c=0

9 z=0

10 for i=1: 8
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11 x(i)=modulo(a,10)

12 a=a/10

13 a=floor(a)

14 end

15 for i=1: 8

16 if c>1 then

17 break

18 end

19 if x(i)==1 then

20 for k=i+1: 8

21 x(k)=bitcmp(x(k) ,1)

22 c=c+1

23 end

24 end

25 end

26 for i=1: 8

27 z=z+x(i)*10^(i-1)

28 end

29 disp( ’−17 i n twos complement i s : ’ )
30 disp(z)

31 // answer i s d i s p l a y e d //

Scilab code Exa 2.37 Negative decimal number represented by 10011011

1 //Example 2−37//
2 // n e g a t i v e dec ima l r e p r e s e n t a t i o n o f 10011011//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 b=bin2dec( ’ 10011011 ’ )
8 x=bitcmp(b,8)

9 // complement o f the dec ima l number 17(8 b i t
r e p r e s e n t a t i o n ) //

10 y=1
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11 z=x+y

12 // 1 i s added to the complement //
13 a=dec2bin(z)

14 // b ina ry c onv e r s i o n o f the dec ima l number //
15 z=z*(-1)

16 disp( ’ the n e g a t i v e va lu e tha t 10011011 r e p r e s e n t s
i s : ’ )

17 disp(z)

18 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.38 Add minus 17 to minus 30

1 //Example 2−38//
2 // add −17 to −30//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s i t i n g v a r i a b l e s //
7 x=bitcmp (17 ,8)

8 y=bitcmp (30 ,8)

9 // complement o f the dec ima l numbers 17 and 30//
10 z=1

11 u=x+z

12 v=y+z

13 // 1 i s added to the complements //
14 w=u+v

15 a=dec2bin(w)

16 // b ina ry c onv e r s i o n o f the dec ima l number //
17 disp( ’ b i na ry form o f number ob ta i n ed by adding −17

to −30 ’ )
18 disp(a)

19 // r e s u l t i s d i s p l a y e d //
20 disp( ’ the msb i s d i s c a rd ed , so e i g h t b i t

r e p r e s e n t a t i o n i s the answer i n b ina ry form ’ )
21 a=dec2bin(w -(2^8))
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22 disp(a)

23 // f i n a l r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.39 Add minus 20 to 26

1 //Example 2−39//
2 // add −20 to 26//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bitcmp (20 ,8)

8 // f i n d s complement o f 29//
9 y=1

10 u=x+y

11 // 1 i s added to the complement //
12 v=26

13 w=u+v

14 a=dec2bin(w)

15 // b ina ry c onv e r s i o n o f the dec ima l number //
16 disp( ’ b i na ry form o f the number ob ta in ed by adding

−20 to 26 ’ )
17 disp(a)

18 // r e s u l t i s d i s p l a y e d //
19 disp( ’ the msb i s d i s c a rd ed , so e i g h t b i t

r e p r e s e n t a t i o n i s the answer i n b ina ry form ’ )
20 a=dec2bin(w -(2^8))

21 disp(a)

22 // f i n a l r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.40 Add minus 29 to 14

1 //Example 2−40//
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2 // add −29 to 14//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bitcmp (29 ,8)

8 // f i n d s complement o f 29//
9 y=1

10 u=x+y

11 // 1 i s added to the complement //
12 v=14

13 w=u+v

14 a=dec2bin(w)

15 // b ina ry c onv e r s i o n o f the dec ima l number //
16 disp( ’ b i na ry form o f the number ob ta in ed by adding

−29 to 14 ’ )
17 disp(a)

18 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.41 Ones complement of minus 13

1 //Example 2−41//
2 // one ’ s complement form o f −13//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 x=bitcmp (13 ,8)

8 // complement o f 13//
9 a=dec2bin(x)

10 // b ina ry c onv e r s i o n o f the dec ima l number //
11 disp( ’ ones complement form o f −13 ’ )
12 disp(a)

13 // r e s u l t i s d i s p l a y e d //
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Scilab code Exa 2.42 Ones complement of minus 13 second method

1 //Example 2−42//
2 // ones complement o f −13 by 2nd method //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=bitcmp (0,8)

8 // dec ima l e q u i v a l e n t o f 11111111//
9 b=13

10 c=a-b

11 // s u b t r a c t i n g 13 from dec ima l e q u i v a l e n t o f
11111111//

12 z=dec2bin(c)

13 disp( ’ ones complement o f −13 i s : ’ )
14 disp(z)

15 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.43 Ones complement addition using 4 bits

1 //Example 2−43//
2 // add −3 to −2 i n one ’ s complement u s i n g 4 b i t s //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l the e x i s t i n g v a r i a b l e s //
7 x=bitcmp (3,4)

8 y=bitcmp (2,4)

9 // complement o f the dec ima l number 2//
10 z=x+y+1

11 // c a r r y i s added //
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12 a=dec2bin(z)

13 // b ina ry c onv e r s i o n //
14 disp( ’ b i na ry form o f the number ob ta i n ed by adding

−3 to −2 ’ )
15 disp(a)

16 // r e s u l t i s d i s p l a y e d //
17 disp( ’msb i s d i s c a rd ed , 4 b i t r e p r e s e n t a t i o n i s the

answer i n b ina ry form ’ )
18 a=dec2bin(z -(2^4))

19 disp(a)

20 // F i na l r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.44 Ones complement addition using 4 bits

1 //Example 2−44//
2 // add −3 to 2 i n one ’ s complement u s i n g 4 b i t s //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l the e x i s t i n g v a r i a b l e s //
7 x=2

8 y=bitcmp (3,4)

9 // complement o f the dec ima l number 2//
10 z=x+y

11 a=dec2bin(z)

12 // b ina ry c onv e r s i o n //
13 disp( ’ b i na ry form o f the number ob ta i n ed by adding

−3 to 2 ’ )
14 disp(a)

15 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.45 Ones complement addition using 8 bits
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1 //Example 2−45//
2 // add 3 to −2 i n one ’ s complement u s i n g 8 b i t s //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l the e x i s t i n g v a r i a b l e s //
7 x=3

8 y=bitcmp (2,8)

9 // complement o f the dec ima l number 2//
10 z=x+y+1

11 // c a r r y i s added //
12 a=dec2bin(z)

13 // b ina ry c onv e r s i o n //
14 disp( ’ b i na ry form o f the number ob ta i n ed by adding 3

to −2 ’ )
15 disp(a)

16 // r e s u l t i s d i s p l a y e d //
17 disp( ’msb i s d i s c a rd ed , 8 b i t r e p r e s e n t a t i o n i s the

answer i n b ina ry form ’ )
18 a=dec2bin(z -(2^8))

19 disp(a)

20 // F i na l r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.46 Convert 1101 point 000101 to decimal

1 //Example 2−46//
2 // Conver s i on to dec ima l //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 p=1

8 q=1

9 z=0

10 b=0
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11 w=0

12 f=0

13 // i n i t i a l i s i n g //
14 // b in=input ( e n t e r the b ina ry number to be conve r t ed

to i t s de c ima l form ) //
15 // a c c e p t i n g the input from the u s e r //
16 bin =1101.000101

17 d=modulo(bin ,1)

18 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r pa r t
//

19 d=d*10^10

20 a=floor(bin)

21 // removing the dec ima l pa r t //
22 while(a>0)

23 // l oop to e n t e r the b ina ry b i t s o f the i n t e g e r pa r t
i n t o a matr ix //

24 r=modulo(a,10)

25 b(1,q)=r

26 a=a/10

27 a=floor(a)

28 q=q+1

29 end

30 for m=1: q-1

31 // mu l t i p l y i n g each b i t o f the i n t e g e r pa r t with i t s
c o r r e s p ond i n g p o s i t i o n a l va l u e and adding //

32 c=m-1

33 f=f+b(1,m)*(2^c)

34 end

35 while(d>0)

36 // l oop to take the b i t s o f the dec ima l pa r t i n t o a
matr ix //

37 e=modulo(d,2)

38 w(1,p)=e

39 d=d/10

40 d=floor(d)

41 p=p+1

42 end

43 for n=1: p-1
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44 // mu l t i p l y i n g each b i t with i t s c o r r e s p ond i n g
p o s i t i o n a l va l u e and adding //

45 z=z+w(1,n)*(0.5) ^(11-n)

46 end

47 z=z*10000

48 z=round(z)

49 // round ing o f f to 4 dec ima l p l a c e s //
50 z=z/10000

51 x=f+z

52 disp( ’ the dec ima l e q u i v a l e n t o f the b ina ry number i s
: ’ )

53 disp(x)

54 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.47 Convert point 375 to binary

1 //Example 2−47//
2 // Conver s i on o f dec ima l to b ina ry //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 q=0

8 b=0

9 s=0

10 // i n i t i a l i s i n g //
11 // a=input ( e n t e r the dec ima l number to be conve r t ed

to i t s b i na ry form )
12 // t ak i n g input from the u s e r //
13 a=0.375

14 d=modulo(a,1)

15 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r //
16 a=floor(a)

17 // removing the dec ima l pa r t //
18 while(a>0)
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19 // i n t e g e r pa r t c onve r t ed to e q u i v a l e n t b ina ry form //
20 x=modulo(a,2)

21 b=b+(10^q)*x

22 a=a/2

23 a=floor(a)

24 q=q+1

25 end

26 for i=1: 10

27 // t ak i n g v a l u e s a f t e r the dec ima l pa r t and
c onv e r t i n g to e q u i v a l e n t b ina ry form //

28 d=d*2

29 q=floor(d)

30 s=s+q/(10^i)

31 if d>=1 then

32 d=d-1

33 end

34 end

35 k=b+s

36 disp( ’ the dec ima l number i n b ina ry form i s : ’ )
37 disp(k)

38 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.48 Convert point 54545 to binary

1 //Example 2−48//
2 // Conver s i on o f dec ima l to b ina ry //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 q=0

8 b=0

9 s=0

10 // i n i t i a l i s i n g //
11 // a=input ( e n t e r the dec ima l number to be conve r t ed
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to i t s b i na ry form )
12 // t ak i n g input from the u s e r //
13 a=0.54545

14 d=modulo(a,1)

15 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r //
16 a=floor(a)

17 // removing the dec ima l pa r t //
18 while(a>0)

19 // i n t e g e r pa r t c onve r t ed to e q u i v a l e n t b ina ry form //
20 x=modulo(a,2)

21 b=b+(10^q)*x

22 a=a/2

23 a=floor(a)

24 q=q+1

25 end

26 for i=1: 10

27 // t ak i n g v a l u e s a f t e r the dec ima l pa r t and
c onv e r t i n g to e q u i v a l e n t b ina ry form //

28 d=d*2

29 q=floor(d)

30 s=s+q/(10^i)

31 if d>=1 then

32 d=d-1

33 end

34 end

35 k=b+s

36 disp( ’ the dec ima l number i n b ina ry form i s : ’ )
37 disp(k)

38 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.49 Convert 38 point 21 to binary

1 //Example 2−49//
2 // Conver s i on o f dec ima l to b ina ry //
3 clc
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4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 q=0

8 b=0

9 s=0

10 // i n i t i a l i s i n g //
11 // a=input ( e n t e r the dec ima l number to be conve r t ed

to i t s b i na ry form )
12 // t ak i n g input from the u s e r //
13 a=38.21

14 d=modulo(a,1)

15 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r //
16 a=floor(a)

17 // removing the dec ima l pa r t //
18 while(a>0)

19 // i n t e g e r pa r t c onve r t ed to e q u i v a l e n t b ina ry form //
20 x=modulo(a,2)

21 b=b+(10^q)*x

22 a=a/2

23 a=floor(a)

24 q=q+1

25 end

26 for i=1: 10

27 // t ak i n g v a l u e s a f t e r the dec ima l pa r t and
c onv e r t i n g to e q u i v a l e n t b ina ry form //

28 d=d*2

29 q=floor(d)

30 s=s+q/(10^i)

31 if d>=1 then

32 d=d-1

33 end

34 end

35 k=b+s

36 disp( ’ the i n t e g e r pa r t o f the b ina ry form i s : ’ )
37 disp(b)

38 disp( ’ the f r a c t i o n a l pa r t o f the b ina ry form i s : ’ )
39 disp(s)
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40 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.50 Binary addition

1 //Example 2−50//
2 // a dd i t i o n o f b ina ry numbers //
3 // t h i s program r e q u i r e s f u n c t i o n s b i n a r y2d e c ima l . s c i

and de c ima l 2b i na r y . s c i //
4 clc

5 // c l e a r s the window//
6 clear

7 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
8 function x=binary2decimal(bin)

9 p=1

10 q=1

11 z=0

12 b=0

13 w=0

14 f=0

15 // i n i t i a l i s i n g //
16 d=modulo(bin ,1)

17 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r pa r t
//

18 d=d*10^10

19 a=floor(bin)

20 // removing the dec ima l pa r t //
21 while(a>0)

22 // l oop to e n t e r the b ina ry b i t s o f the i n t e g e r pa r t
i n t o a matr ix //

23 r=modulo(a,10)

24 b(1,q)=r

25 a=a/10

26 a=floor(a)

27 q=q+1

28 end
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29 for m=1: q-1

30 // mu l t i p l y i n g each b i t o f the i n t e g e r pa r t with i t s
c o r r e s p ond i n g p o s i t i o n a l va l u e and adding //

31 c=m-1

32 f=f+b(1,m)*(2^c)

33 end

34 while(d>0)

35 // l oop to take the b i t s o f the dec ima l pa r t i n t o a
matr ix //

36 e=modulo(d,2)

37 w(1,p)=e

38 d=d/10

39 d=floor(d)

40 p=p+1

41 end

42 for n=1: p-1

43 // mu l t i p l y i n g each b i t with i t s c o r r e s p ond i n g
p o s i t i o n a l va l u e and adding //

44 z=z+w(1,n)*(0.5) ^(11-n)

45 end

46 z=z*10000

47 z=round(z)

48 // round ing o f f to 4 dec ima l p l a c e s //
49 z=z/10000

50 x=f+z

51 endfunction

52 function y=decimal2binary(a)

53 q=0

54 b=0

55 s=0

56 // i n i t i a l i s i n g //
57 d=modulo(a,1)

58 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r //
59 a=floor(a)

60 // removing the dec ima l pa r t //
61 while(a>0)

62 // i n t e g e r pa r t c onve r t ed to e q u i v a l e n t b ina ry form //
63 x=modulo(a,2)
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64 b=b+(10^q)*x

65 a=a/2

66 a=floor(a)

67 q=q+1

68 end

69 for i=1: 10

70 // t ak i n g v a l u e s a f t e r the dec ima l pa r t and
c onv e r t i n g to e q u i v a l e n t b ina ry form //

71 d=d*2

72 q=floor(d)

73 s=s+q/(10^i)

74 if d>=1 then

75 d=d-1

76 end

77 end

78 y=b+s

79 endfunction

80 x=binary2decimal (11.011)

81 y=binary2decimal (10.001)

82 z=x+y

83 a=decimal2binary(z)

84 disp( ’ the a dd i t i o n o f the b ina ry numbers i s : ’ )
85 disp(a)

86 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 2.51 Binary mutiplication

1 //Example 2−51//
2 // mu l t i p l i c a t i o n o f b ina ry numbers //
3 // t h i s program r e q u i r e s f u n c t i o n s b i n a r y2d e c ima l . s c i

and de c ima l 2b i na r y . s c i //
4 clc

5 // c l e a r s the window//
6 clear

7 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
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8 function x=binary2decimal(bin)

9 p=1

10 q=1

11 z=0

12 b=0

13 w=0

14 f=0

15 // i n i t i a l i s i n g //
16 d=modulo(bin ,1)

17 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r pa r t
//

18 d=d*10^10

19 a=floor(bin)

20 // removing the dec ima l pa r t //
21 while(a>0)

22 // l oop to e n t e r the b ina ry b i t s o f the i n t e g e r pa r t
i n t o a matr ix //

23 r=modulo(a,10)

24 b(1,q)=r

25 a=a/10

26 a=floor(a)

27 q=q+1

28 end

29 for m=1: q-1

30 // mu l t i p l y i n g each b i t o f the i n t e g e r pa r t with i t s
c o r r e s p ond i n g p o s i t i o n a l va l u e and adding //

31 c=m-1

32 f=f+b(1,m)*(2^c)

33 end

34 while(d>0)

35 // l oop to take the b i t s o f the dec ima l pa r t i n t o a
matr ix //

36 e=modulo(d,2)

37 w(1,p)=e

38 d=d/10

39 d=floor(d)

40 p=p+1

41 end
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42 for n=1: p-1

43 // mu l t i p l y i n g each b i t with i t s c o r r e s p ond i n g
p o s i t i o n a l va l u e and adding //

44 z=z+w(1,n)*(0.5) ^(11-n)

45 end

46 z=z*10000

47 z=round(z)

48 // round ing o f f to 4 dec ima l p l a c e s //
49 z=z/10000

50 x=f+z

51 endfunction

52 function y=decimal2binary(a)

53 q=0

54 b=0

55 s=0

56 // i n i t i a l i s i n g //
57 d=modulo(a,1)

58 // s e p a r a t i n g the dec ima l pa r t from the i n t e g e r //
59 a=floor(a)

60 // removing the dec ima l pa r t //
61 while(a>0)

62 // i n t e g e r pa r t c onve r t ed to e q u i v a l e n t b ina ry form //
63 x=modulo(a,2)

64 b=b+(10^q)*x

65 a=a/2

66 a=floor(a)

67 q=q+1

68 end

69 for i=1: 10

70 // t ak i n g v a l u e s a f t e r the dec ima l pa r t and
c onv e r t i n g to e q u i v a l e n t b ina ry form //

71 d=d*2

72 q=floor(d)

73 s=s+q/(10^i)

74 if d>=1 then

75 d=d-1

76 end

77 end
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78 y=b+s

79 endfunction

80 x=binary2decimal (10.001)

81 y=binary2decimal (0.11)

82 z=x*y

83 a=decimal2binary(z)

84 disp( ’ the m u l t i p l i c a t i o n o f the b ina ry numbers i s : ’
)

85 disp(a)

86 // r e s u l t i s d i s p l a y e d //
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Chapter 3

Binary Codes

Scilab code Exa 3.1 Add 647 to 492 in BCD

1 //Example 3−1//
2 //BCD add i t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=647

8 b=492

9 for i=1: 3

10 x(i)=modulo(a,10)

11 a=a/10

12 a=floor(a)

13 y(i)=modulo(b,10)

14 b=b/10

15 b=floor(b)

16 end

17 d=x(1)+y(1)

18 db=dec2bin(d)

19 if d>9 then

20 db=dec2bin(d+6)

21 db=dec2bin(bin2dec(db)-bin2dec( ’ 10000 ’ ))
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22 end

23 e=x(2)+y(2)

24 eb=dec2bin(e)

25 if d>9 then

26 eb=dec2bin(e+1)

27 e=e+1

28 end

29 if e>9

30 eb=dec2bin(e+6)

31 eb=dec2bin(bin2dec(eb)-bin2dec( ’ 10000 ’ ))
32 end

33 f=x(3)+y(3)

34 fb=dec2bin(f)

35 if e>9 then

36 fb=dec2bin(f+1)

37 f=f+1

38 end

39 if f>9

40 fb=dec2bin(f+6)

41 fb=dec2bin(bin2dec(fb)-bin2dec( ’ 10000 ’ ))
42 dc(4)=1

43 end

44 dc(1)=bin2dec(db)

45 dc(2)=bin2dec(eb)

46 dc(3)=bin2dec(fb)

47 z=0

48 for i=1: 4

49 z=z+dc(i)*(10^(i-1))

50 end

51 disp(z)

52 disp( ’ e q u i v a l e n t b ina ry form ’ )
53 p=strcat(dec2bin(dc(4) ,1)+dec2bin(dc(3) ,4)+dec2bin(

dc(2) ,4)+dec2bin(dc(1) ,4))

54 disp(p)

55 // answer i s d i s p l a y e d //
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Scilab code Exa 3.2 Add 4318 and 7678 in BCD

1 //Example 3−2//
2 //BCD add i t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=4318

8 b=7678

9 for i=1: 4

10 x(i)=modulo(a,10)

11 a=a/10

12 a=floor(a)

13 y(i)=modulo(b,10)

14 b=b/10

15 b=floor(b)

16 end

17 d=x(1)+y(1)

18 db=dec2bin(d)

19 if d>9 then

20 db=dec2bin(d+6)

21 db=dec2bin(bin2dec(db)-bin2dec( ’ 10000 ’ ))
22 end

23 e=x(2)+y(2)

24 eb=dec2bin(e)

25 if d>9 then

26 eb=dec2bin(e+1)

27 e=e+1

28 end

29 if e>9

30 eb=dec2bin(e+6)

31 eb=dec2bin(bin2dec(eb)-bin2dec( ’ 10000 ’ ))
32 end
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33 f=x(3)+y(3)

34 fb=dec2bin(f)

35 if e>9 then

36 fb=dec2bin(f+1)

37 f=f+1

38 end

39 if f>9

40 fb=dec2bin(f+6)

41 fb=dec2bin(bin2dec(fb)-bin2dec( ’ 10000 ’ ))
42 end

43 g=x(4)+y(4)

44 gb=dec2bin(g)

45 if f>9 then

46 gb=dec2bin(g+1)

47 g=g+1

48 end

49 if g>9

50 gb=dec2bin(g+6)

51 gb=dec2bin(bin2dec(gb)-bin2dec( ’ 10000 ’ ))
52 dc(5)=1

53 end

54 dc(1)=bin2dec(db)

55 dc(2)=bin2dec(eb)

56 dc(3)=bin2dec(fb)

57 dc(4)=bin2dec(gb)

58 z=0

59 for i=1: 5

60 z=z+dc(i)*(10^(i-1))

61 end

62 disp(z)

63 disp( ’ e q u i v a l e n t b ina ry form ’ )
64 p=strcat(dec2bin(dc(5) ,1)+dec2bin(dc(4) ,4)+dec2bin(

dc(3) ,4)+dec2bin(dc(2) ,4)+dec2bin(dc(1) ,4))

65 disp(p)

66 // answer i s d i s p l a y e d //
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Scilab code Exa 3.3 Add 3 and 2 in XS3

1 //Example 3−3//
2 // add 3 and 2 in Exces s 3 code //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 n=3

8 m=2

9 z=0

10 a=0110

11 b=0101

12 ea=dec2bin(n+3)

13 eb=dec2bin(m+3)

14 for i=1: 4

15 x(i)=modulo(a,10)

16 a=a/10

17 a=floor(a)

18 y(i)=modulo(b,10)

19 b=b/10

20 b=floor(b)

21 end

22 for i=1: 4

23 g(i)=bitand(x(i),y(i))

24 p(i)=bitor(x(i),y(i))

25 end

26 c(1)=0

27 for i=1: 4

28 c(i+1)=bitor(g(i),bitand(p(i),c(i)))

29 end

30 if c(5) ==1 then

31 z=dec2bin(bin2dec(ea)+bin2dec(eb)+3)

32 end
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33 if c(5)==0 then

34 z=dec2bin(bin2dec(ea)+bin2dec(eb) -3)

35 end

36 disp( ’ e q u i v a l e n t b ina ry number a f t e r e x c e s s 3
a dd i t i o n ’ )

37 disp(z)

38 disp( ’ e q u i v a l e n t dec ima l number ’ )
39 disp(m+n)

40 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 3.4 Add 6 and 8 in XS3

1 //Example 3−4//
2 // add 6 and 8 in Exces s 3 code //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 n=6

8 m=8

9 a=1001

10 b=1011

11 ea=dec2bin(n+3)

12 eb=dec2bin(m+3)

13 for i=1: 4

14 x(i)=modulo(a,10)

15 a=a/10

16 a=floor(a)

17 y(i)=modulo(b,10)

18 b=b/10

19 b=floor(b)

20 end

21 for i=1: 4

22 g(i)=bitand(x(i),y(i))

23 p(i)=bitor(x(i),y(i))
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24 end

25 c(1)=0

26 for i=1: 4

27 c(i+1)=bitor(g(i),bitand(p(i),c(i)))

28 end

29 if c(5)==1 then

30 z=dec2bin(bin2dec(ea)+bin2dec(eb)+3)

31 end

32 if c(5)==0 then

33 z=dec2bin(bin2dec(ea)+bin2dec(eb) -3)

34 end

35 disp( ’ e q u i v a l e n t b ina ry number a f t e r e x c e s s 3
a dd i t i o n ’ )

36 disp(z)

37 disp( ’ e q u i v a l e n t dec ima l number ’ )
38 disp(m+n)

39 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 3.5 Convert binary 1011 to Gray code

1 //Example 3−5//
2 // b ina ry to gray code //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=1011

8 for i=1: 4

9 x(i)=modulo(a,10)

10 a=a/10

11 a=floor(a)

12 end

13 y(4)=x(4)

14 k=3

15 while(k>0)
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16 if bitand(x(k+1),x(k))==1 then

17 y(k)=bitcmp (1,1)

18 else

19 y(k)=bitor(x(k+1),x(k))

20 end

21 k=k-1

22 end

23 // d i s p l a y //
24 z=0

25 for i=1: 4

26 z=z+y(i)*(10^(i-1))

27 end

28 disp( ’ e q u i v a l e n t gray code ’ )
29 disp(z)

30 // e q u i v a l e n t gray code i s d i s p l a y e d //

Scilab code Exa 3.6 Convert binary 1001011 to Gray code

1 //Example 3−6//
2 // b ina ry to gray code //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=1001011

8 for i=1: 7

9 x(i)=modulo(a,10)

10 a=a/10

11 a=floor(a)

12 end

13 y(7)=x(7)

14 k=6

15 while(k>0)

16 if bitand(x(k+1),x(k))==1 then

17 y(k)=bitcmp (1,1)
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18 else

19 y(k)=bitor(x(k+1),x(k))

20 end

21 k=k-1

22 end

23 // d i s p l a y //
24 z=0

25 for i=1: 7

26 z=z+y(i)*(10^(i-1))

27 end

28 disp( ’ e q u i v a l e n t gray code ’ )
29 disp(z)

30 // e q u i v a l e n t gray code i s d i s p l a y e d //

Scilab code Exa 3.7 Convert Gray code 1011 to binary

1 //Example 3−7//
2 // gray code to b ina ry //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=1011

8 for i=1: 4

9 x(i)=modulo(a,10)

10 a=a/10

11 a=floor(a)

12 end

13 y(4)=x(4)

14 k=3

15 while(k>0)

16 if bitand(y(k+1),x(k))==1 then

17 y(k)=bitcmp (1,1)

18 else

19 y(k)=bitor(y(k+1),x(k))
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20 end

21 k=k-1

22 end

23 z=0

24 for i=1: 4

25 z=z+y(i)*(10^(i-1))

26 end

27 disp( ’ e q u i v a l e n t b ina ry code ’ )
28 disp(z)

29 // e q u i v a l e n t b ina ry code i s d i s p l a y e d //

Scilab code Exa 3.8 Convert Gray code 1001011 to binary

1 //Example 3−8//
2 // gray code to b ina ry //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 a=1001011

8 for i=1: 7

9 x(i)=modulo(a,10)

10 a=a/10

11 a=floor(a)

12 end

13 y(7)=x(7)

14 k=6

15 while(k>0)

16 if bitand(y(k+1),x(k))==1 then

17 y(k)=bitcmp (1,1)

18 else

19 y(k)=bitor(y(k+1),x(k))

20 end

21 k=k-1

22 end
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23 z=0

24 for i=1: 7

25 z=z+y(i)*(10^(i-1))

26 end

27 disp( ’ e q u i v a l e n t b ina ry code : ’ )
28 disp(z)

29 // e q u i v a l e n t b ina ry code i s d i s p l a y e d //

Scilab code Exa 3.9 Hamming code for 1011

1 //Example 3−9//
2 //Hamming code //
3 clc

4 // c l e a r s the command window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 z=1011

8 // input //
9 a=0;b=0;c=0;d=0;

10 // t ak i n g the input //
11 for i=1:7

12 x(i)=0

13 if i==3 then

14 x(i)=1

15 end

16 if i==5 then

17 x(i)=1

18 end

19 if i==7 then

20 x(i)=1

21 end

22 end

23 // e s t a b l i s h i n g even p a r i t y at p o s i t i o n s 1 , 3 , 5 , 7 //
24 for i=1: 7

25 if x(i)==1 then
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26 a=a+1

27 end

28 end

29 d=modulo(a,2)

30 if (d==1) then

31 x(1)=1

32 end

33 // e s t a b l i s h i n g even p a r i t y at p o s i t i o n s 2 , 3 , 6 , 7 //
34 for i=2: 7

35 if (i==5) then

36 continue

37 end

38 if (x(i)==1) then

39 b=b+1

40 end

41 end

42 d=modulo(b,2)

43 if (d==1) then

44 x(2)=1

45 end

46 // e s t a b l i s h i n g even p a r i t y at p o s i t i o n s 4 , 5 , 6 , 7 //
47 for i=5:7

48 if (x(i)==1) then

49 c=c+1

50 end

51 end

52 d=modulo(c,2)

53 if (d==1) then

54 x(4)=1

55 end

56 // d i s p l a y i n g the r e s u l t //
57 disp( ’ the hamming code f o r t h i s data i s g i v en as ’ )
58 for i=1:7

59 disp(x(i))

60 end
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Scilab code Exa 3.10 Hamming code for 0101

1 //Example 3−10//
2 //Hamming code //
3 clc

4 // c l e a r s the command window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 z=0101

8 // input //
9 a=0;b=0;c=0;d=0;

10 // t ak i n g the input //
11 for i=1:7

12 x(i)=0

13 if i==3 then

14 x(i)=1

15 end

16 if i==6 then

17 x(i)=1

18 end

19 end

20 // e s t a b l i s h i n g even p a r i t y at p o s i t i o n s 1 , 3 , 5 , 7 //
21 for i=1: 7

22 if i==6 then

23 continue

24 end

25 if x(i)==1 then

26 a=a+1

27 end

28 end

29 d=modulo(a,2)

30 if (d==1) then

31 x(1)=1

32 end
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33 // e s t a b l i s h i n g even p a r i t y at p o s i t i o n s 2 , 3 , 6 , 7 //
34 for i=2: 7

35 if x(i)==1 then

36 b=b+1

37 end

38 end

39 d=modulo(b,2)

40 if (d==1) then

41 x(2)=1

42 end

43 // e s t a b l i s h i n g even p a r i t y at p o s i t i o n s 4 , 5 , 6 , 7 //
44 for i=5:7

45 if (x(i)==1) then

46 c=c+1

47 end

48 end

49 d=modulo(c,2)

50 if (d==1) then

51 x(4)=1

52 end

53 // d i s p l a y i n g the r e s u l t //
54 disp( ’ the hamming code f o r t h i s data i s g i v en as ’ )
55 for i=1:7

56 disp(x(i))

57 end

Scilab code Exa 3.11 Correction of Hamming code 1111101

1 //Example 3−11//
2 // Co r r e c t i o n o f r e c e i v e d Hamming code //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 z=1111101
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8 // i n c o r r e c t code taken as input //
9 a=0;b=0;c=0;d=0;

10 // t ak i n g the input i n an a r r ay //
11 for i=1: 7

12 x(i)=1

13 if i==2 then

14 x(i)=0

15 end

16 end

17 // ch e ck i ng f o r 4 , 5 , 6 , 7 even p a r i t y //
18 for i=4: 7

19 if x(i)==1 then

20 a=a+1

21 end

22 end

23 d=modulo(a,2)

24 if d==1 then

25 disp( ’ wrong en t ry f o r 4 , 5 , 6 , 7 ’ )
26 x(4)=1

27 else

28 disp( ’ c o r r e c t en t ry f o r 4 , 5 , 6 , 7 ’ )
29 end

30 // ch e ck i ng f o r 2 , 3 , 6 , 7 even p a r i t y //
31 for i=2: 7

32 if i==4 then

33 continue

34 end

35 if i==5 then

36 continue

37 end

38 if x(i)==1 then

39 a=a+1

40 end

41 end

42 d=modulo(a,2)

43 if d==1 then

44 disp( ’ wrong en t ry f o r 2 , 3 , 6 , 7 ’ )
45 x(2)=1
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46 else

47 disp( ’ c o r r e c t en t ry f o r 2 , 3 , 6 , 7 ’ )
48 end

49 // ch e ck i ng f o r 1 , 3 , 5 , 7 even p a r i t y //
50 for i=1: 7

51 if i==2 then

52 continue

53 end

54 if i==4 then

55 continue

56 end

57 if i==6 then

58 continue

59 end

60 if x(i)==1 then

61 a=a+1

62 end

63 end

64 d=modulo(a,2)

65 if d==1 then

66 disp( ’ c o r r e c t en t ry f o r 1 , 3 , 5 , 7 ’ )
67 x(1)=1

68 else

69 disp( ’ wrong en t ry f o r 1 , 3 , 5 , 7 ’ )
70 end

71 disp( ’ The r e f o r e , b i t 2 i s i n e r r o r and the c o r r e c t e d
code i s : ’ )

72 for i=1: 7

73 disp(x(i))

74 end

75 // c o r r e c t code i s d i s p l a y e d //

58



Chapter 4

Boolean Algebra

Scilab code Exa 4.1 Demorganize a function

1 //Example 4−1//
2 // demorgan ize f u n c t i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // the g i v en f u n c t i o n i s as f o l l o w s //
8 disp( ’ Given f un c t i on− (AB ’ ’+C) ’ ’ ’ )
9 disp( ’ now demorgan i z ing the f u n c t i o n ’ )
10 disp( ’ complement f u n c t i o n ’ )
11 disp( ’ AB ’ ’+C ’ )
12 disp( ’ chang ing o p e r a t o r s ’ )
13 disp( ’ (A+B ’ ’ ) (C) ’ )
14 disp( ’ complement v a r i a b l e s ’ )
15 disp( ’ (A ’ ’+B) (C ’ ’ ) ’ )
16 // f i n a l answer d i s p l a y e d a f t e r s i m p l i f i c a t i o n //

Scilab code Exa 4.2 Reduce an expression
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1 //Example 4−2//
2 // Reducing an e x p r e s s i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // the g i v en e x p r e s s i o n i s as f o l l o w s //
8 disp( ’ Given Expre s s i on− A+B(C+(DE) ’ ’ ) ’ ’ ’ )
9 disp( ’ a pp l y i ng DeMorgan theorem ’ )
10 disp( ’ r educed e x p r e s s i o n : ’ )
11 disp( ’ A+B(C+D ’ ’+E ’ ’ ) ’ ’ ’ )
12 disp( ’ Apply ing DeMorgan theorem aga in ’ )
13 disp( ’ A+B(C ’ ’DE) ’ )
14 disp( ’ Th e r e f o r e f i n a l r educed e x p r e s s i o n i s : ’ )
15 disp( ’ A+BC ’ ’DE ’ )
16 // f i n a l e x p r e s s i o n d i s p l a y e d //

Scilab code Exa 4.3 Reduce an expression

1 //Example 4−3//
2 // Reducing a g i v en e x p r e s s i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // the g i v en e x p r e s s i o n i s as f o l l o w s //
8 disp( ’ Given Expre s s i on− ( (AB) ’ ’+A ’ ’+AB) ’ ’ ’ )
9 disp( ’ a pp l y i ng DeMorgan Theorem ’ )
10 disp( ’ r educed e x p r e s s i o n ’ )
11 disp( ’ (A ’ ’+B ’ ’+A ’ ’+AB) ’ ’ ’ )
12 disp( ’ a s A+A=A ’ )
13 disp( ’ (A ’ ’+B ’ ’+AB) ’ ’ ’ )
14 //By law 20//
15 disp( ’ (A ’ ’+B ’ ’+A) ’ ’ ’ )
16 disp( ’ r e a r r a n g i n g ’ )
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17 disp( ’ (A+A ’ ’+B ’ ’ ) ’ ’ ’ )
18 //by law 13//
19 disp( ’ (1+B ’ ’ ) ’ ’ ’ )
20 //by law 11//
21 disp( ’ 1 ’ ’ ’ )
22 disp( ’ 0 ’ )
23 // f i n a l r educed e x p r e s s i o n i s d i s p l a y e d /

Scilab code Exa 4.4 Reduce a boolean expression

1 //Example 4−4//
2 // Reducing a g i v en e x p r e s s i o n //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // the g i v en e x p r e s s i o n i s as f o l l o w s //
8 disp( ’ Given Expre s s i on− AB+(AC) ’ ’+AB ’ ’C(AB+C) ’ )
9 disp( ’ Mu l t i p l y i n g ’ )
10 disp( ’ AB+(AC) ’ ’+AABB ’ ’C+AB ’ ’CC ’ )
11 // u s i n g laws 18 , 6 , 8 , 9 //
12 disp( ’ AB+(AC) ’ ’+AB ’ ’C ’ )
13 disp( ’ a pp l y i ng DeMorgan theorem ’ )
14 disp( ’ AB+A ’ ’+C ’ ’+AB ’ ’C ’ )
15 disp( ’ r e a r r a n g e ’ )
16 disp( ’ AB+C ’ ’+A ’ ’+AB ’ ’C ’ )
17 // r educe u s i n g law 20//
18 disp( ’ AB+C ’ ’+A ’ ’+B ’ ’C ’ )
19 disp( ’ r e a r r a n g i n g aga in ’ )
20 disp( ’ A ’ ’+AB+C ’ ’+B ’ ’C ’ )
21 // r educe u s i n g law 20//
22 disp( ’ A ’ ’+B+C ’ ’+B ’ ’ ’ )
23 // u s i n g laws 11 and 13//
24 disp( ’ 1 ’ )
25 // f i n a l r educed e x p r e s s i o n i s d i s p l a y e d //
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Scilab code Exa 4.5 Reduce a Boolean expression

1 //Example 4−5//
2 //Reduce a g i v en e x p r e s s i o n //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // the g i v en e x p r e s s i o n i s as f o l l o w s //
8 disp( ’ Given Expre s s i on− ( (AB ’ ’+ABC) ’ ’+A(B+AB ’ ’ ) ) ’ ’

’ )
9 disp( ’ f a c t o r i s e ’ )
10 disp( ’ ( (A(B ’ ’+BC) ) ’ ’+A(B+AB ’ ’ ) ) ’ ’ ’ )
11 // r educe u s i n g laws 18 and 20//
12 disp( ’ ( (A(B ’ ’+C) ) ’ ’+A(B+A) ) ’ ’ ’ )
13 disp( ’ mu l t i p l y ’ )
14 disp( ’ ( (AB ’ ’+AC) ’ ’+AA+AB) ’ ’ ’ )
15 // r educe u s i n g laws 7 , 8 , 1 1 , 18//
16 disp( ’ ( (AB ’ ’+AC) ’ ’+A) ’ ’ ’ )
17 disp( ’ demorgan ize ’ )
18 disp( ’ ( (A ’ ’+B) (A ’ ’+C ’ ’ )+A) ’ ’ ’ )
19 disp( ’ mu l t i p l y ’ )
20 disp( ’ (A ’ ’A ’ ’+A ’ ’C ’ ’+A ’ ’B+BC ’ ’+A) ’ ’ ’ )
21 //Reduce u s i n g laws 18 ,8//
22 disp( ’ (A ’ ’ (1+C ’ ’+B)+BC ’ ’+A) ’ ’ ’ )
23 // r educe u s i n g law 18 ,7 , 11//
24 disp( ’ 1 ’ ’ ’ )
25 disp( ’ 0 ’ )
26 // f i n a l r educed e x p r e s s i o n i s d i s p l a y e d //
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Chapter 6

Combinational Logic

Scilab code Exa 6.1 Convert A plus B to minterms

1 //Example 6−1//
2 // c onve r t A+B to minterms //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // c onv e r s i o n to minterms //
8 disp( ’ Given e xp r e s s i o n− A+B ’ )
9 disp( ’ on s o l v i n g ’ )
10 disp( ’ A(B+B ’ ’ )+B(A+A ’ ’ ) ’ )
11 disp( ’ mu l t i p l y i n g ’ )
12 disp( ’ AB+AB ’ ’+AB+A ’ ’B ’ )
13 disp( ’we know A+A=A ’ )
14 disp( ’ AB+AB ’ ’+A ’ ’B ’ )
15 // f i n a l r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.2 Find minterms for A plus BC
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1 //Example 6−2//
2 // f i n d minterms f o r A+BC//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // c onv e r s i o n to minterms //
8 disp( ’ Given e xp r e s s i o n− A+BC ’ )
9 disp( ’ on s o l v i n g ’ )
10 disp( ’ A(B+B ’ ’ ) (C+C ’ ’ )+BC(A+A ’ ’ ) ’ )
11 disp( ’ (AB+AB ’ ’ ) (C+C ’ ’ )+BCA+BCA ’ ’ ’ )
12 disp( ’ mu l t i p l y i n g ’ )
13 disp( ’ C ’ ’AB+AB ’ ’C+AB ’ ’C+AB ’ ’C ’ ’+BCA+BCA ’ ’ ’ )
14 // f i n a l r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.3 Find minterms for AB plus ACD

1 //Example 6−3//
2 // f i n d minterms f o r AB+ACD//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 // c onv e r s i o n to minterms //
8 disp( ’ Given e xp r e s s i o n− AB+ACD ’ )
9 disp( ’ on s o l v i n g ’ )
10 disp( ’ AB(C+C ’ ’ ) (D+D ’ ’ )+ACD(B+B ’ ’ ) ’ )
11 disp( ’ mu l t i p l y i n g ’ )
12 disp( ’ ABCD+ABC ’ ’D ’ ’+ABC ’ ’D+ABCD’ ’+AB ’ ’CD+ABCD ’ )
13 disp( ’we know A+A=A ’ )
14 disp( ’ ABC ’ ’D ’ ’+ABC ’ ’D+ABCD’ ’+AB ’ ’CD+ABCD ’ )
15 // r e s u l t i s d i s p l a y e d //
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Scilab code Exa 6.4 Minterm designation

1 //Example 6−4//
2 //minterm d e s i g n a t i o n o f AB’ ’C’ ’D’ ’ / /
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ copy o r i g i n a l term ’ )
8 disp( ’ AB ’ ’C ’ ’D ’ ’ ’ )
9 disp( ’ s u b s t i t u t e ones f o r nonbarred l e t t e r s and

z e r o e s f o r ba r r ed l e t t e r s ’ )
10 disp( ’ a f t e r s u b s t i t u t i o n ’ )
11 disp( ’ 1000 ’ )
12 a=bin2dec( ’ 1000 ’ )
13 disp( ’ the dec ima l e q u i v a l e n t o f 1000 i s : ’ )
14 disp(a)

15 disp( ’ Th e r e f o r e dec ima l s u b s c r i p t o f m i s 8 ’ )
16 disp( ’ AB ’ ’C ’ ’D ’ ’ = m8 ’ )
17 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.5 Minterm designation

1 //Example 6−5//
2 //minterm d e s i g n a t i o n o f W’ ’X’ ’YZ’ ’ / /
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ copy o r i g i n a l term ’ )
8 disp( ’ W’ ’X ’ ’YZ ’ ’ ’ )
9 disp( ’ s u b s t i t u t e ones f o r nonbarred l e t t e r s and

z e r o e s f o r ba r r ed l e t t e r s ’ )
10 disp( ’ a f t e r s u b s t i t u t i o n ’ )
11 disp( ’ 0010 ’ )
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12 a=bin2dec( ’ 0010 ’ )
13 disp( ’ t h e r e f o r e the dec ima l e q u i v a l e n t o f 0010 i s : ’ )
14 disp(a)

15 disp( ’ Th e r e f o r e dec ima l s u b s c r i p t o f m i s 2 ’ )
16 disp( ’ W’ ’X ’ ’YZ ’ ’ = m2 ’ )
17 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.6 2 variable mapping

1 //Example 6−6//
2 //map C=A’ ’B’ ’+AB’ ’ / /
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ B ’ ’ B ’ )
9 disp( ’A ’ ’ 1 0 ’ )
10 disp( ’A 1 0 ’ )
11 disp( ’ From the map , h igh output s f o r 0 and 2 ’ )
12 a=[0 0 ; 1 0]

13 disp(a)

14 for i=1: 2

15 if a(i,1)==1 then

16 b(i,1)= ’A ’
17 else

18 b(i,1)= ’A ’ ’ ’
19 end

20 if a(i,2)==1 then

21 b(i,2)= ’B ’
22 else

23 b(i,2)= ’B ’ ’ ’
24 end

25 end

26 m=strcat ([b(1,1),b(1,2)])
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27 n=strcat ([b(2,1),b(2,2)])

28 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

29 x=strcat ([m”+”,n]);
30 disp(x)

31 // Exp r e s s i on i s d i s p l a y e d //

Scilab code Exa 6.7 3 variable mapping

1 //Example 6−7//
2 //Map X=ABC+AB’ ’C+AB’ ’C’ ’ / /
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ B ’ ’C ’ ’ B ’ ’C BC BC ’ ’ ’ )
9 disp( ’A ’ ’ 0 0 0 0 ’ )
10 disp( ’A 1 1 1 0 ’ )
11 disp( ’ From the map , h igh output s f o r 4 ,5 and 7 ’ )
12 a=[1 0 0 ; 1 0 1 ; 1 1 1]

13 disp(a)

14 for i=1: 3

15 if a(i,1)==1 then

16 b(i,1)= ’A ’
17 else

18 b(i,1)= ’A ’ ’ ’
19 end

20 if a(i,2)==1 then

21 b(i,2)= ’B ’
22 else

23 b(i,2)= ’B ’ ’ ’
24 end

25 if a(i,3)==1 then

26 b(i,3)= ’C ’
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27 else

28 b(i,3)= ’C ’ ’ ’
29 end

30 end

31 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

32 l=strcat ([ b(1,1),b(1,2),b(1,3)])

33 m=strcat ([ b(2,1),b(2,2),b(2,3)])

34 n=strcat ([ b(3,1),b(3,2),b(3,3)])

35 x=strcat ([l”+”,m”+”,n ])

36 disp(x)

37 // Exp r e s s i on i s d i s p l a y e d //

Scilab code Exa 6.8 Mapping an expression

1 //Example 6−8//
2 //Mapping an equa t i on //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’Z=m(9 , 2 0 , 2 1 , 2 9 , 3 0 , 3 1 ) ’ )
9 disp( ’ A ’ ’

A ’ )
10 disp( ’ D ’ ’E ’ ’ D ’ ’E DE DE ’ ’ D ’ ’E ’ ’ D

’ ’E DE DE ’ ’ ’ )
11 disp( ’B ’ ’C ’ ’ 0 0 0 0 0

0 0 0 ’ )
12 disp( ’BC ’ ’ 0 0 0 0 1

1 0 0 ’ )
13 disp( ’BC 0 0 0 0 0

1 1 1 ’ )
14 disp( ’BC ’ ’ 0 1 0 0 0

0 0 0 ’ )

68



15 disp( ’ From the map , h igh output s f o r
9 , 2 0 , 2 1 , 2 9 , 3 0 , 3 1 ’ )

16 // The r e f o r e the kmap i s d i s p l a y e d //

Scilab code Exa 6.9 Mapping an expression

1 //Example 6−8//
2 //Mapping an equa t i on //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’Z=m

(0 , 1 , 3 , 5 , 7 , 1 0 , 1 1 , 2 1 , 2 2 , 2 3 , 2 4 , 2 6 , 3 0 , 3 2 , 3 4 , 3 5 , 4 0 , 4 1 , 4 6 , 4 7 , 5 0 , 5 1 , 5 2 , 6 0 , 6 1 )
’ )

9 disp( ’ B ’ ’
B ’ )

10 disp( ’ E ’ ’F ’ ’ E ’ ’F EF EF ’ ’ E ’ ’F
’ ’ E ’ ’F EF EF ’ ’ ’ )

11 disp( ’ C ’ ’D ’ ’ 1 1 1 0 0
0 0 0 ’ )

12 disp( ’A ’ ’ CD ’ ’ 0 1 1 0 0
1 1 1 ’ )

13 disp( ’ CD 0 0 0 0 0
0 0 1 ’ )

14 disp( ’ CD ’ ’ 0 0 1 1 1
0 0 1 ’ )

15 disp( ’

’ )
16 disp( ’ C ’ ’D ’ ’ 1 0 1 1 0

0 1 1 ’ )
17 disp( ’A CD ’ ’ 0 0 0 0 1

0 0 0 ’ )
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18 disp( ’ CD 0 0 1 1 1
1 0 0 ’ )

19 disp( ’ CD ’ ’ 1 1 0 0 0
0 0 0 ’ )

20 disp( ’ From the map , h igh output s f o r
0 , 1 , 3 , 5 , 7 , 1 0 , 1 1 , 2 1 , 2 2 , 2 3 , 2 4 , 2 6 , 3 0 , 3 2 , 3 4 , 3 5 , 4 0 , 4 1 , 4 6 , 4 7 , 5 0 , 5 1 , 5 2 , 6 0 , 6 1
’ )

21 // The r e f o r e the kmap i s d i s p l a y e d //

Scilab code Exa 6.10 4 variable mapping

1 //Example 6−10//
2 //Map L=W’ ’X’ ’YZ+WX’ ’YZ’ ’+WX’ ’Y’ ’ Z ’ ’+W’ ’XYZ//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
9 disp( ’A ’ ’B ’ ’ 0 0 1 0 ’ )
10 disp( ’AB ’ ’ 0 0 1 0 ’ )
11 disp( ’AB 0 0 0 0 ’ )
12 disp( ’AB ’ ’ 1 0 0 1 ’ )
13 disp( ’ From the map , h igh output s f o r 3 , 7 , 8 , 1 0 ’ )
14 a=[0 0 1 1 ; 0 1 1 1 ; 1 0 0 0 ; 1 0 1 0]

15 disp(a)

16 for i=1: 4

17 if a(i,1)==1 then

18 b(i,1)= ’W’
19 else

20 b(i,1)= ’W’ ’ ’
21 end

22 if a(i,2)==1 then

23 b(i,2)= ’X ’
24 else
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25 b(i,2)= ’X ’ ’ ’
26 end

27 if a(i,3)==1 then

28 b(i,3)= ’Y ’
29 else

30 b(i,3)= ’Y ’ ’ ’
31 end

32 if a(i,4)==1 then

33 b(i,4)= ’Z ’
34 else

35 b(i,4)= ’ Z ’ ’ ’
36 end

37 end

38 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

39 l=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4)])

40 m=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4)])

41 n=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4)])

42 o=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4)])

43 x=strcat ([l”+”,m”+”,n”+”,o ])

44 disp(x)

45 // Exp r e s s i on i s d i s p l a y e d //

Scilab code Exa 6.11 Reduce an expression by Kmap

1 //Example 6−11//
2 // r educe e x p r e s s i o n u s i n g k−map//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
9 disp( ’A ’ ’B ’ ’ 1 1 1 1 ’ )
10 disp( ’AB ’ ’ 0 0 1 1 ’ )
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11 disp( ’AB 0 1 1 0 ’ )
12 disp( ’AB ’ ’ 0 0 0 0 ’ )
13 disp( ’ From the map , h igh output s f o r

0 , 1 , 2 , 3 , 6 , 7 , 1 3 , 1 5 ’ )
14 // g i v en l o g i c e qua t i on //
15 a=[0 0 0 0;0 0 0 1;0 0 1 0;0 0 1 1 ;0 1 1 0;0 1 1

1;1 1 0 1;1 1 1 1]

16 disp(a)

17 for i=1: 8

18 if a(i,1)==1 then

19 b(i,1)= ’A ’
20 else

21 b(i,1)= ’A ’ ’ ’
22 end

23 if a(i,2)==1 then

24 b(i,2)= ’B ’
25 else

26 b(i,2)= ’B ’ ’ ’
27 end

28 if a(i,3)==1 then

29 b(i,3)= ’C ’
30 else

31 b(i,3)= ’C ’ ’ ’
32 end

33 if a(i,4)==1 then

34 b(i,4)= ’D ’
35 else

36 b(i,4)= ’ D ’ ’ ’
37 end

38 end

39 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

40 x1=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4) ])

41 x2=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4) ])

42 x3=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4) ])

43 x4=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4) ])

44 x5=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4) ])

45 x6=strcat ([ b(6,1),b(6,2),b(6,3),b(6,4) ])

72



46 x7=strcat ([ b(7,1),b(7,2),b(7,3),b(7,4) ])

47 x8=strcat ([ b(8,1),b(8,2),b(8,3),b(8,4) ])

48 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6”+”,x7”+”,x8 ])

49 disp(x)

50 // Exp r e s s i on i s d i s p l a y e d //
51 disp( ’ now r edu c i n g e x p r e s s i o n u s i n g boo l ean a l g e b r a ’

)

52 disp( ’A ’ ’B ’ ’+A ’ ’C+ABD ’ )

Scilab code Exa 6.12 Reduce an expression using Kmap

1 //Example 6−12//
2 // r educe e x p r e s s i o n u s i n g k−map//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
9 disp( ’A ’ ’B ’ ’ 0 0 1 1 ’ )
10 disp( ’AB ’ ’ 0 1 1 0 ’ )
11 disp( ’AB 1 1 1 1 ’ )
12 disp( ’AB ’ ’ 0 1 1 0 ’ )
13 disp( ’ From the map , h igh output s f o r

2 , 3 , 5 , 7 , 9 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 ’ )
14 // g i v en l o g i c e qua t i on //
15 a=[0 0 1 0;0 0 1 1;0 1 0 1;0 1 1 1 ;1 0 0 1;1 0 1

1;1 1 0 0;1 1 0 1;1 1 1 0;1 1 1 1]

16 disp(a)

17 for i=1: 10

18 if a(i,1)==1 then

19 b(i,1)= ’A ’
20 else

21 b(i,1)= ’A ’ ’ ’
22 end
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23 if a(i,2)==1 then

24 b(i,2)= ’B ’
25 else

26 b(i,2)= ’B ’ ’ ’
27 end

28 if a(i,3)==1 then

29 b(i,3)= ’C ’
30 else

31 b(i,3)= ’C ’ ’ ’
32 end

33 if a(i,4)==1 then

34 b(i,4)= ’D ’
35 else

36 b(i,4)= ’ D ’ ’ ’
37 end

38 end

39 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

40 x1=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4) ])

41 x2=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4) ])

42 x3=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4) ])

43 x4=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4) ])

44 x5=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4) ])

45 x6=strcat ([ b(6,1),b(6,2),b(6,3),b(6,4) ])

46 x7=strcat ([ b(7,1),b(7,2),b(7,3),b(7,4) ])

47 x8=strcat ([ b(8,1),b(8,2),b(8,3),b(8,4) ])

48 x9=strcat ([ b(9,1),b(9,2),b(9,3),b(9,4) ])

49 x10=strcat ([ b(10,1),b(10,2),b(10,3),b(10 ,4) ])

50 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6”+”,x7”+”,x8”+”,
x9”+”,x10 ])

51 disp(x)

52 // Exp r e s s i on i s d i s p l a y e d //
53 disp( ’ now r edu c i n g e x p r e s s i o n u s i ng boo l ean a l g e b r a ’

)

54 disp( ’A ’ ’B ’ ’C+BD+AB+AD’ )
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Scilab code Exa 6.13 Reduce expression by kmap

1 //Example 6−13//
2 // r educe e x p r e s s i o n u s i n g k−map//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ B ’ ’C ’ ’ B ’ ’C BC BC ’ ’ ’ )
9 disp( ’A ’ ’ 1 0 1 1 ’ )
10 disp( ’A 1 1 1 0 ’ )
11 disp( ’ From the map , h igh output s f o r 0 , 2 , 3 , 4 , 5 and

7 ’ )
12 a=[0 0 0 ; 0 1 0 ; 0 1 1 ; 1 0 0 ; 1 0 1 ;1 1 1]

13 disp(a)

14 for i=1: 6

15 if a(i,1)==1 then

16 b(i,1)= ’A ’
17 else

18 b(i,1)= ’A ’ ’ ’
19 end

20 if a(i,2)==1 then

21 b(i,2)= ’B ’
22 else

23 b(i,2)= ’B ’ ’ ’
24 end

25 if a(i,3)==1 then

26 b(i,3)= ’C ’
27 else

28 b(i,3)= ’C ’ ’ ’
29 end

30 end

31 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
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map ’ )
32 x1=strcat ([ b(1,1),b(1,2),b(1,3) ])

33 x2=strcat ([ b(2,1),b(2,2),b(2,3) ])

34 x3=strcat ([ b(3,1),b(3,2),b(3,3) ])

35 x4=strcat ([ b(4,1),b(4,2),b(4,3) ])

36 x5=strcat ([ b(5,1),b(5,2),b(5,3) ])

37 x6=strcat ([ b(6,1),b(6,2),b(6,3) ])

38 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6])
39 disp(x)

40 // Exp r e s s i on i s d i s p l a y e d //
41 disp( ’ a pp l y i ng laws o f boo l ean a l g e b r a ’ )
42 disp( ’AC+A ’ ’B+B ’ ’C ’ ’ ’ )

Scilab code Exa 6.14.a Inputs Required

1 // example 6−14a //
2 //Number o f i n pu t s r e q u i r e d //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ W=AB ’ ’D+ACD’ ’+EF ’ )
8 disp( ’ count AND inpu t s ’ )
9 disp( ’ 3+3+2=8 ’ )
10 disp( ’ count OR inpu t s ’ )
11 disp( ’ 1+1+1=3 ’ )
12 disp( ’ t h e r e f o r e t o t a l i n pu t s=11 ’ )
13 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.14.b Inputs required

1 // example 6−14b//
2 //Number o f i n pu t s r e q u i r e d //
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3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ X=LM+N ’ ’PQ+LM’ ’PQ ’ ’ ’ )
8 disp( ’ count AND inpu t s ’ )
9 disp( ’ 2+3+4=9 ’ )
10 disp( ’ count OR inpu t s ’ )
11 disp( ’ 1+1+1=3 ’ )
12 disp( ’ t h e r e f o r e t o t a l i n pu t s=12 ’ )
13 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.14.c Inputs required

1 // example 6−14c //
2 //Number o f i n pu t s r e q u i r e d //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ Y=ST ’ ’U ’ ’V+STO ’ ’V+UV ’ ’+SUV+TU ’ ’V ’ ’ ’ )
8 disp( ’ count AND inpu t s ’ )
9 disp( ’ 4+4+2+3+3=16 ’ )
10 disp( ’ count OR inpu t s ’ )
11 disp( ’ 1+1+1+1+1=5 ’ )
12 disp( ’ t h e r e f o r e t o t a l i n pu t s=21 ’ )
13 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.14.d Inputs required

1 // example 6−14d//
2 //Number o f i n pu t s r e q u i r e d //
3 clc
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4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ (A+B ’ ’+C) (A ’ ’+D) (B+D ’ ’ ) ’ )
8 disp( ’ count OR inpu t s ’ )
9 disp( ’ 3+2+2=7 ’ )
10 disp( ’ count AND inpu t s ’ )
11 disp( ’ 1+1+1=3 ’ )
12 disp( ’ t h e r e f o r e t o t a l i n pu t s=10 ’ )
13 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.15 Minimise expression using mapping

1 //Example 6−15//
2 //Mapping an equa t i on //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’Z=m

(2 , 3 , 6 , 7 , 9 , 1 0 , 1 2 , 1 3 , 1 4 , 1 6 , 1 8 , 2 2 , 2 6 , 2 8 , 2 9 , 3 0 ) ’ )
9 disp( ’ A ’ ’

A ’ )
10 disp( ’ D ’ ’E ’ ’ D ’ ’E DE DE ’ ’ D ’ ’E ’ ’ D

’ ’E DE DE ’ ’ ’ )
11 disp( ’B ’ ’C ’ ’ 0 0 1 1 1

0 0 1 ’ )
12 disp( ’BC ’ ’ 0 0 1 1 0

0 0 1 ’ )
13 disp( ’BC 1 1 0 1 1

1 0 1 ’ )
14 disp( ’BC ’ ’ 0 1 0 1 0

0 0 1 ’ )
15 disp( ’ From the map , h igh output s f o r
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2 , 3 , 6 , 7 , 9 , 1 0 , 1 2 , 1 3 , 1 4 , 1 6 , 1 8 , 2 2 , 2 6 , 2 8 , 2 9 , 3 0 ’ )
16 // The r e f o r e the kmap i s d i s p l a y e d //
17 a=[0 0 0 1 0;0 0 0 1 1;0 0 1 1 0;0 0 1 1 1;0 1 0 0

1;0 1 0 1 0;0 1 1 0 0;0 1 1 0 1;0 1 1 1 0;1 0 0 0

0;1 0 0 1 0;1 0 1 1 0;1 1 0 1 0;1 1 1 0 0;1 1 1

0 1;1 1 1 1 0]

18 disp(a)

19 for i=1: 16

20 if a(i,1)==1 then

21 b(i,1)= ’A ’
22 else

23 b(i,1)= ’A ’ ’ ’
24 end

25 if a(i,2)==1 then

26 b(i,2)= ’B ’
27 else

28 b(i,2)= ’B ’ ’ ’
29 end

30 if a(i,3)==1 then

31 b(i,3)= ’C ’
32 else

33 b(i,3)= ’C ’ ’ ’
34 end

35 if a(i,4)==1 then

36 b(i,4)= ’D ’
37 else

38 b(i,4)= ’ D ’ ’ ’
39 end

40 if a(i,5)==1 then

41 b(i,5)= ’E ’
42 else

43 b(i,5)= ’ E ’ ’ ’
44 end

45 end

46 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

47 x1=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4),b(1,5) ])

48 x2=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4),b(2,5) ])
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49 x3=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4),b(3,5) ])

50 x4=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4),b(4,5) ])

51 x5=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4),b(5,5) ])

52 x6=strcat ([ b(6,1),b(6,2),b(6,3),b(6,4),b(6,5) ])

53 x7=strcat ([ b(7,1),b(7,2),b(7,3),b(7,4),b(7,5) ])

54 x8=strcat ([ b(8,1),b(8,2),b(8,3),b(8,4),b(8,5) ])

55 x9=strcat ([ b(9,1),b(9,2),b(9,3),b(9,4),b(9,5) ])

56 x10=strcat ([ b(10,1),b(10,2),b(10,3),b(10 ,4),b(10,5)

])

57 x11=strcat ([ b(11,1),b(11,2),b(11,3),b(11 ,4),b(11,5)

])

58 x12=strcat ([ b(12,1),b(12,2),b(12,3),b(12 ,4),b(12,5)

])

59 x13=strcat ([ b(13,1),b(13,2),b(13,3),b(13 ,4),b(13,5)

])

60 x14=strcat ([ b(14,1),b(14,2),b(14,3),b(14 ,4),b(14,5)

])

61 x15=strcat ([ b(15,1),b(15,2),b(15,3),b(15 ,4),b(15,5)

])

62 x16=strcat ([ b(16,1),b(16,2),b(16,3),b(16 ,4),b(16,5)

])

63 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6”+”,x7”+”,x8”+”,
x9”+”,x10”+”,x11”+”,x12”+”,x13”+”,x14”+”,x15”+”,
x16 ])

64 disp(x)

65 disp( ’ Reduced e x p r e s s i o n ’ )
66 disp( ’A ’ ’BD ’ ’E+AB ’ ’C ’ ’E ’ ’+A ’ ’B ’ ’D+BCD ’ ’+DE ’ ’ ’ )
67 // Exp r e s s i on i s d i s p l a y e d //

Scilab code Exa 6.16 Reduce using mapping

1 //Example 6−16//
2 //Reduce u s i n g mapping //
3 clc

4 // c l e a r s the c o n s o l e //
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5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’Y=m

(0 , 2 , 4 , 8 , 1 0 , 1 3 , 1 5 , 1 6 , 1 8 , 2 0 , 2 3 , 2 4 , 2 6 , 3 2 , 3 4 , 4 0 , 4 2 , 4 5 , 4 7 , 4 8 , 5 0 , 5 6 , 5 7 , 5 8 , 6 0 , 6 1 )
’ )

9 disp( ’ B ’ ’
B ’ )

10 disp( ’ E ’ ’F ’ ’ E ’ ’F EF EF ’ ’ E ’ ’F
’ ’ E ’ ’F EF EF ’ ’ ’ )

11 disp( ’ C ’ ’D ’ ’ 1 0 0 1 1
0 0 1 ’ )

12 disp( ’A ’ ’ CD ’ ’ 1 0 0 0 1
0 1 0 ’ )

13 disp( ’ CD 0 1 1 0 0
0 0 0 ’ )

14 disp( ’ CD ’ ’ 1 0 0 1 1
0 0 1 ’ )

15 disp( ’

’ )
16 disp( ’ C ’ ’D ’ ’ 1 0 0 1 1

0 0 1 ’ )
17 disp( ’A CD ’ ’ 0 0 0 0 0

0 0 0 ’ )
18 disp( ’ CD 0 1 1 0 1

1 0 0 ’ )
19 disp( ’ CD ’ ’ 1 0 0 1 1

1 0 1 ’ )
20 disp( ’ From the map , h igh output s f o r

0 , 2 , 4 , 8 , 1 0 , 1 3 , 1 5 , 1 6 , 1 8 , 2 0 , 2 3 , 2 4 , 2 6 , 3 2 , 3 4 , 4 0 , 4 2 , 4 5 , 4 7 , 4 8 , 5 0 , 5 6 , 5 7 , 5 8 , 6 0 , 6 1
’ )

21 // The r e f o r e the kmap i s d i s p l a y e d //
22 a=[0 0 0 0 0 0;0 0 0 0 1 0;0 0 0 1 0 0;0 0 1 0 0 0;0

0 1 0 1 0;0 0 1 1 0 1;0 0 1 1 1 1;0 1 0 0 0 0;0

1 0 0 1 0;0 1 0 1 0 0;0 1 0 1 1 1;0 1 1 0 0 0;0 1

1 0 1 0;1 0 0 0 0 0;1 0 0 0 1 0;1 0 1 0 0 0;1 0

1 0 1 0;1 0 1 1 0 1;1 0 1 1 1 1;1 1 0 0 0 0;1 1 0
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0 1 0;1 1 1 0 0 0;1 1 1 0 0 1;1 1 1 0 1 0;1 1 1

1 0 0;1 1 1 1 0 1 ]

23 for i=1: 26

24 if a(i,1)==1 then

25 b(i,1)= ’A ’
26 else

27 b(i,1)= ’A ’ ’ ’
28 end

29 if a(i,2)==1 then

30 b(i,2)= ’B ’
31 else

32 b(i,2)= ’B ’ ’ ’
33 end

34 if a(i,3)==1 then

35 b(i,3)= ’C ’
36 else

37 b(i,3)= ’C ’ ’ ’
38 end

39 if a(i,4)==1 then

40 b(i,4)= ’D ’
41 else

42 b(i,4)= ’ D ’ ’ ’
43 end

44 if a(i,5)==1 then

45 b(i,5)= ’E ’
46 else

47 b(i,5)= ’ E ’ ’ ’
48 end

49 if a(i,6)==1 then

50 b(i,6)= ’F ’
51 else

52 b(i,6)= ’ F ’ ’ ’
53 end

54 end

55 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

56 x1=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4),b(1,5),b

(1,6) ])
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57 x2=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4),b(2,5),b

(2,6) ])

58 x3=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4),b(3,5),b

(3,6) ])

59 x4=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4),b(4,5),b

(4,6) ])

60 x5=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4),b(5,5),b

(5,6) ])

61 x6=strcat ([ b(6,1),b(6,2),b(6,3),b(6,4),b(6,5),b

(6,6) ])

62 x7=strcat ([ b(7,1),b(7,2),b(7,3),b(7,4),b(7,5),b

(7,6) ])

63 x8=strcat ([ b(8,1),b(8,2),b(8,3),b(8,4),b(8,5),b

(8,6) ])

64 x9=strcat ([ b(9,1),b(9,2),b(9,3),b(9,4),b(9,5),b

(9,6) ])

65 x10=strcat ([ b(10,1),b(10,2),b(10,3),b(10 ,4),b(10,5)

,b(10,6) ])

66 x11=strcat ([ b(11,1),b(11,2),b(11,3),b(11 ,4),b(11,5)

,b(11,6) ])

67 x12=strcat ([ b(12,1),b(12,2),b(12,3),b(12 ,4),b(12,5)

,b(12,6) ])

68 x13=strcat ([ b(13,1),b(13,2),b(13,3),b(13 ,4),b(13,5)

,b(13,6) ])

69 x14=strcat ([ b(14,1),b(14,2),b(14,3),b(14 ,4),b(14,5)

,b(14,6) ])

70 x15=strcat ([ b(15,1),b(15,2),b(15,3),b(15 ,4),b(15,5)

,b(15,6) ])

71 x16=strcat ([ b(16,1),b(16,2),b(16,3),b(16 ,4),b(16,5)

,b(16,6) ])

72 x17=strcat ([ b(17,1),b(17,2),b(17,3),b(17 ,4),b(17,5)

,b(17,6) ])

73 x18=strcat ([ b(18,1),b(18,2),b(18,3),b(18 ,4),b(18,5)

,b(18,6) ])

74 x19=strcat ([ b(19,1),b(19,2),b(19,3),b(19 ,4),b(19,5)

,b(19,6) ])

75 x20=strcat ([ b(20,1),b(20,2),b(20,3),b(20 ,4),b(20,5)

,b(20,6) ])
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76 x21=strcat ([ b(21,1),b(21,2),b(21,3),b(21 ,4),b(21,5)

,b(21,6) ])

77 x22=strcat ([ b(22,1),b(22,2),b(22,3),b(22 ,4),b(22,5)

,b(22,6) ])

78 x23=strcat ([ b(23,1),b(23,2),b(23,3),b(23 ,4),b(23,5)

,b(23,6) ])

79 x24=strcat ([ b(24,1),b(24,2),b(24,3),b(24 ,4),b(24,5)

,b(24,6) ])

80 x25=strcat ([ b(25,1),b(25,2),b(25,3),b(25 ,4),b(25,5)

,b(25,6) ])

81 x26=strcat ([ b(26,1),b(26,2),b(26,3),b(26 ,4),b(26,5)

,b(26,6) ])

82 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6”+”,x7”+”,x8”+”,
x9”+”,x10”+”,x11”+”,x12”+”,x13”+”,x14”+”,x15”+”,
x16”+”,x17”+”,x18”+”,x19”+”,x20”+”,x21”+”,x22”+”,
x23”+”,x24”+”,x25”+”,x26 ])

83 disp(x)

84 disp( ’ Reduced e x p r e s s i o n ’ )
85 disp( ’A ’ ’BC ’ ’DEF+A ’ ’C ’ ’E ’ ’F ’ ’+B ’ ’CDF+ABCE ’ ’+D ’ ’F ’ ’ ’ )
86 // Exp r e s s i on i s d i s p l a y e d //

Scilab code Exa 6.17 Kmap POS SOP

1

2 //Example 6−17//
3 // r educe e x p r e s s i o n u s i n g k−map by both POS and SOP

//
4 clc

5 // c l e a r s the window//
6 clear

7 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
8 //Mapping the e x p r e s s i o n //
9 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
10 disp( ’A ’ ’B ’ ’ 1 1 1 0 ’ )
11 disp( ’AB ’ ’ 0 0 1 1 ’ )
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12 disp( ’AB 0 1 1 0 ’ )
13 disp( ’AB ’ ’ 1 1 0 0 ’ )
14 disp( ’ From the map , h igh output s f o r

0 , 1 , 3 , 6 , 7 , 8 , 9 , 1 3 , 1 5 ’ )
15 disp( ’ From the map , low output s f o r

2 , 4 , 5 , 1 0 , 1 1 , 1 2 , 1 4 ’ )
16 // g i v en l o g i c e qua t i on //
17 a=[0 0 0 0;0 0 0 1;0 0 1 1 ;0 1 1 0;0 1 1 1;1 0 0 0

;1 0 0 1;1 1 0 1;1 1 1 1]

18 disp(a)

19 c=[0 0 1 0;0 1 0 0;0 1 0 1;1 0 1 0;1 0 1 1;1 1 0 0;1

1 1 0]

20 disp(c)

21 for i=1: 9

22 if a(i,1)==1 then

23 b(i,1)= ’A ’
24 else

25 b(i,1)= ’A ’ ’ ’
26 end

27 if a(i,2)==1 then

28 b(i,2)= ’B ’
29 else

30 b(i,2)= ’B ’ ’ ’
31 end

32 if a(i,3)==1 then

33 b(i,3)= ’C ’
34 else

35 b(i,3)= ’C ’ ’ ’
36 end

37 if a(i,4)==1 then

38 b(i,4)= ’D ’
39 else

40 b(i,4)= ’ D ’ ’ ’
41 end

42 end

43 for i=1: 7

44 if c(i,1)==1 then

45 d(i,1)= ’A ’ ’ ’
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46 else

47 d(i,1)= ’A ’
48 end

49 if c(i,2)==1 then

50 d(i,2)= ’B ’ ’ ’
51 else

52 d(i,2)= ’B ’
53 end

54 if c(i,3)==1 then

55 d(i,3)= ’C ’ ’ ’
56 else

57 d(i,3)= ’C ’
58 end

59 if c(i,4)==1 then

60 d(i,4)= ’D ’ ’ ’
61 else

62 d(i,4)= ’ D ’
63 end

64 end

65 disp( ’ e v a l u a t i n g e x p r e s s i o n ( minterms ) from t ru th
t a b l e and map ’ )

66 x1=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4) ])

67 x2=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4) ])

68 x3=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4) ])

69 x4=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4) ])

70 x5=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4) ])

71 x6=strcat ([ b(6,1),b(6,2),b(6,3),b(6,4) ])

72 x7=strcat ([ b(7,1),b(7,2),b(7,3),b(7,4) ])

73 x8=strcat ([ b(8,1),b(8,2),b(8,3),b(8,4) ])

74 x9=strcat ([ b(9,1),b(9,2),b(9,3),b(9,4) ])

75 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6”+”,x7”+”,x8”+”,
x9 ])

76 disp(x)

77 disp( ’ e v a l u a t i n g e x p r e s s i o n ( maxterms ) from t ru th
t a b l e and map ’ )

78 disp( ’ (A+B+C ’ ’+D) . (A+B ’ ’+C+D) . (A+B ’ ’+C+D ’ ’ ) . (A ’ ’+B+
C ’ ’+D) . (A ’ ’+B+C ’ ’+D ’ ’ ) . (A ’ ’+B ’ ’+C+D) . (A ’ ’+B ’ ’+C ’ ’
+D) ’ )
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79 // Exp r e s s i on i s d i s p l a y e d //
80 disp( ’ now r edu c i n g e x p r e s s i o n u s i n g boo l ean a l g e b r a ’

)

81 disp( ’SOP− B ’ ’C ’ ’+A ’ ’B ’ ’D+A ’ ’BC+ABD i e 15
i npu t s ’ )

82 disp( ’POS− (B+C ’ ’+D) (A ’ ’+B ’ ’+D) (A+B ’ ’+C) (A ’ ’+B+C ’ ’ )
i e 16 i npu t s ’ )

83 disp( ’ Th e r e f o r e SOP form i s l e s s e xp en s i v e ’ )

Scilab code Exa 6.18 Minimise expression

1 //Example 6−18//
2 //Minimise an e x p r e s s i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’Y=m

(2 , 3 , 4 , 5 , 6 , 7 , 1 2 , 1 3 , 1 4 , 1 5 , 1 8 , 1 9 , 2 0 , 2 1 , 2 2 , 2 3 , 2 8 , 2 9 , 3 0 , 3 1 )
’ )

9 disp( ’ A ’ ’
A ’ )

10 disp( ’ D ’ ’E ’ ’ D ’ ’E DE DE ’ ’ D ’ ’E ’ ’ D
’ ’E DE DE ’ ’ ’ )

11 disp( ’B ’ ’C ’ ’ 0 0 1 1 0
0 1 1 ’ )

12 disp( ’BC ’ ’ 1 1 1 1 1
1 1 1 ’ )

13 disp( ’BC 1 1 1 1 1
1 1 1 ’ )

14 disp( ’BC ’ ’ 0 0 0 0 0
0 0 0 ’ )

15 disp( ’ From the map , h igh output s f o r
2 , 3 , 4 , 5 , 6 , 7 , 1 2 , 1 3 , 1 4 , 1 5 , 1 8 , 1 9 , 2 0 , 2 1 , 2 2 , 2 3 , 2 8 , 2 9 , 3 0 , 3 1

87



’ )
16 // The r e f o r e the kmap i s d i s p l a y e d //
17 disp( ’ Th e r e f o r e the minimum e xp r e s s i o n i s : ’ )
18 disp( ’Y=C+B ’ ’D ’ )
19 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.19 Reduce kmap by POS

1

2 //Example 6−19//
3 // r educe e x p r e s s i o n u s i n g k−map by f i n d i n g POS//
4 clc

5 // c l e a r s the window//
6 clear

7 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
8 //Mapping the e x p r e s s i o n //
9 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
10 disp( ’A ’ ’B ’ ’ 0 0 0 1 ’ )
11 disp( ’AB ’ ’ 1 0 0 0 ’ )
12 disp( ’AB 1 1 0 0 ’ )
13 disp( ’AB ’ ’ 1 1 1 0 ’ )
14 disp( ’ From the map , low output s f o r

0 , 1 , 3 , 5 , 6 , 7 , 1 0 , 1 4 , 1 5 ’ )
15 // g i v en l o g i c e qua t i on //
16 c=[0 0 0 0;0 0 0 1;0 0 1 1;0 1 0 1;0 1 1 0;0 1 1 1;1

0 1 0;1 1 1 0;1 1 1 1]

17 disp(c)

18 for i=1: 9

19 if c(i,1)==1 then

20 d(i,1)= ’A ’ ’ ’
21 else

22 d(i,1)= ’A ’
23 end

24 if c(i,2)==1 then

25 d(i,2)= ’B ’ ’ ’
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26 else

27 d(i,2)= ’B ’
28 end

29 if c(i,3)==1 then

30 d(i,3)= ’C ’ ’ ’
31 else

32 d(i,3)= ’C ’
33 end

34 if c(i,4)==1 then

35 d(i,4)= ’D ’ ’ ’
36 else

37 d(i,4)= ’ D ’
38 end

39 end

40 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

41 l=strcat ([ d(1,1),d(1,2),d(1,3),d(1,4)])

42 m=strcat ([ d(2,1),d(2,2),d(2,3),d(2,4)])

43 n=strcat ([ d(3,1),d(3,2),d(3,3),d(3,4)])

44 o=strcat ([ d(4,1),d(4,2),d(4,3),d(4,4)])

45 x=strcat ([l”+”,m”+”,n”+”,o ])

46 disp( ’ the sum o f product e x p r e s s i o n i s : ’ )
47 disp(x)

48 disp( ’ Reading the SOP form ’ )
49 disp( ’ A ’ ’B ’ ’CD ’ ’+BC ’ ’D ’ ’+AB ’ ’D+AC ’ ’ ’ )
50 // Exp r e s s i on i s d i s p l a y e d //
51 disp( ’ now r edu c i n g e x p r e s s i o n u s i ng boo l ean a l g e b r a

from POS ’ )
52 disp( ’ (A+B+C) (A ’ ’+C ’ ’+D) (A+D ’ ’ ) (B ’ ’+C ’ ’ ) ’ )
53 disp( ’POS has 14 input s , SOP has 16 i npu t s ’ )
54 disp( ’ The r e f o r e ,POS form i s l e s s e xp en s i v e ’ )

Scilab code Exa 6.20 Find minimum of expression

1 //Example 6−20//
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2 // Find minimum o f e x p r e s s i o n //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’Y=M(0 , 1 , 9 , 1 0 , 1 1 , 1 3 , 1 4 , 1 5 , 1 6 , 1 7 , 2 2 , 2 3 , 2 6 , 2 7 ) ’ )
9 disp( ’ A ’ ’

A ’ )
10 disp( ’ D ’ ’E ’ ’ D ’ ’E DE DE ’ ’ D ’ ’E ’ ’ D

’ ’E DE DE ’ ’ ’ )
11 disp( ’B ’ ’C ’ ’ 0 0 1 1 0

0 1 1 ’ )
12 disp( ’BC ’ ’ 1 1 1 1 1

1 0 0 ’ )
13 disp( ’BC 1 0 0 0 1

1 1 1 ’ )
14 disp( ’BC ’ ’ 1 0 0 0 1

1 0 0 ’ )
15 disp( ’ From the map , h igh output s f o r

0 , 1 , 9 , 1 0 , 1 1 , 1 3 , 1 4 , 1 5 , 1 6 , 1 7 , 2 2 , 2 3 , 2 6 , 2 7 ’ )
16 // The r e f o r e the kmap i s d i s p l a y e d //
17 disp( ’ The SOP o f e x p r e s s i o n i s : ’ )
18 disp( ’Y=B ’ ’C ’ ’D+A ’ ’B ’ ’C+ABC+BD ’ ’E ’ ’+ACD’ ’+ABD ’ ’ ’ )
19 disp( ’ 24 i npu t s ’ )
20 disp( ’ The POS o f e x p r e s s i o n i s : ’ )
21 disp( ’Y=(B+C+D) (B ’ ’+C+D ’ ’ ) (A ’ ’+B+C+D) (A+B ’ ’+E ’ ’ ) (A+B

’ ’+D ’ ’ ) ’ )
22 disp( ’ 21 i npu t s ’ )
23 disp( ’ Th e r e f o r e POS form i s the minimum exp r e s s i o n ’ )
24 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 6.24 Multiple output equation using mapping

1 //Example 6−24//
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2 // So l v e mu l t i p l e output equa t i on u s i n g mapping //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ f 1=Sigma m(0 , 1 , 2 , 4 , 6 , 7 , 1 0 , 1 4 , 1 5 ) ’ )
8 // F i r s t f u n c t i o n i s d i s p l a y e d //
9 disp( ’ f 2=Sigma m(3 , 4 , 5 , 9 , 1 0 , 1 1 , 1 4 ) ’ )
10 // Second f u n c t i o n i s d i s p l a y e d //
11 disp( ’ f 1 . f 2=Sigma m(4 , 1 0 , 1 4 ) ’ )
12 // Taking the common e n t r i e s //
13 disp( ’ Mapping f o r f 1 . f 2 ’ )
14 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
15 disp( ’A ’ ’B ’ ’ 0 0 0 0 ’ )
16 disp( ’AB ’ ’ 1 0 0 0 ’ )
17 disp( ’AB 0 0 0 1 ’ )
18 disp( ’AB ’ ’ 0 0 0 1 ’ )
19 disp( ’ From the map , h igh output s f o r 4 , 10 , 14 ’ )
20 // g i v en l o g i c e qua t i on //
21 a=[0 1 0 0;1 0 1 0;1 1 1 0]

22 disp(a)

23 for i=1: 3

24 if a(i,1)==1 then

25 b(i,1)= ’A ’
26 else

27 b(i,1)= ’A ’ ’ ’
28 end

29 if a(i,2)==1 then

30 b(i,2)= ’B ’
31 else

32 b(i,2)= ’B ’ ’ ’
33 end

34 if a(i,3)==1 then

35 b(i,3)= ’C ’
36 else

37 b(i,3)= ’C ’ ’ ’
38 end

39 if a(i,4)==1 then
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40 b(i,4)= ’D ’
41 else

42 b(i,4)= ’ D ’ ’ ’
43 end

44 end

45 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

46 l=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4)])

47 m=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4)])

48 n=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4)])

49 x=strcat ([l”+”,m”+”,n])
50 disp(x)

51 // Exp r e s s i on i s d i s p l a y e d //
52 disp( ’ now r edu c i n g e x p r e s s i o n u s i ng boo l ean a l g e b r a ’

)

53 disp( ’ACD ’ ’+A ’ ’BC ’ ’D ’ ’ ’ )

Scilab code Exa 6.25 Multiple output equation using mapping

1 //Example 6−25//
2 // So l v e mu l t i p l e output equa t i on u s i n g mapping //
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ f 1=Sigma m(2 , 3 , 7 , 1 0 , 1 1 , 1 4 )+d ( 1 , 5 , 1 5 ) ’ )
8 // F i r s t f u n c t i o n i s d i s p l a y e d //
9 disp( ’ f 2=Sigma m( 0 , 1 , 4 , 7 , 1 3 , 1 5 )+d ( 5 , 8 , 1 5 ) ’ )
10 // Second f u n c t i o n i s d i s p l a y e d //
11 disp( ’ f 1 . f 2=Sigma m(1 , 7 , 1 4 )+d ( 5 , 1 5 ) ’ )
12 // Taking the common e n t r i e s //
13 disp( ’ Mapping f o r f 1 . f 2 ’ )
14 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
15 disp( ’A ’ ’B ’ ’ 0 1 0 0 ’ )
16 disp( ’AB ’ ’ 0 X 1 0 ’ )
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17 disp( ’AB 0 0 X 1 ’ )
18 disp( ’AB ’ ’ 0 0 0 0 ’ )
19 disp( ’ From the map , h igh output s f o r 1 , 7 , 14 and

dont c a r e s f o r 5 ,15 ’ )
20 // g i v en l o g i c e qua t i on //
21 a=[0 0 0 1;0 1 0 1;0 1 1 1;1 1 1 0;1 1 1 1]

22 disp(a)

23 for i=1: 5

24 if a(i,1)==1 then

25 b(i,1)= ’A ’
26 else

27 b(i,1)= ’A ’ ’ ’
28 end

29 if a(i,2)==1 then

30 b(i,2)= ’B ’
31 else

32 b(i,2)= ’B ’ ’ ’
33 end

34 if a(i,3)==1 then

35 b(i,3)= ’C ’
36 else

37 b(i,3)= ’C ’ ’ ’
38 end

39 if a(i,4)==1 then

40 b(i,4)= ’D ’
41 else

42 b(i,4)= ’ D ’ ’ ’
43 end

44 end

45 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

46 l=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4)])

47 m=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4)])

48 n=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4)])

49 o=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4)])

50 p=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4)])

51 x=strcat ([l”+”,m”+”,n”+”,o”+”,p ])

52 disp(x)
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53 // Exp r e s s i on i s d i s p l a y e d //
54 disp( ’ now r edu c i n g e x p r e s s i o n u s i n g boo l ean a l g e b r a ’

)

55 disp( ’ABC+A ’ ’C ’ ’D+A ’ ’BD ’ )

Scilab code Exa 6.26 Reduce by variable mapping

1 //Example 6−26//
2 //Reduce by Va r i a b l e Mapping //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’M=A ’ ’B ’ ’CD ’ ’+A ’ ’B ’ ’CD+AB ’ ’CD ’ ’+AB ’ ’CD+A ’ ’BCD+A

’ ’BC ’ ’D ’ ’+ABC ’ ’D+ABC ’ ’D ’ ’ ’ )
8 disp( ’ Conve r t ing the 4 v a r i a b l e minterms to 3

v a r i a b l e minterms ’ )
9 disp( ’ M=m1D ’ ’+m1D+m5D ’ ’+m5D+m3D+m3D ’ ’+m6D+m6D ’ ’+m2D

’ ’ ’ )
10 disp( ’ u s i n g D+D ’ ’=1 ’ )
11 disp( ’ Re su l t M= B ’ ’C+A ’ ’CD+BC ’ ’D ’ ’+ABC ’ ’ ’ )
12 // f i n a l e x p r e s s i o n i s d i s p l a y e d //

Scilab code Exa 6.27 Reduce by variable mapping

1 //Example 6−27//
2 //Reduce by Va r i a b l e Mapping //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’Z=A ’ ’B ’ ’CDE+A ’ ’BC ’ ’DE ’ ’+A ’ ’BCD+AB ’ ’CD ’ ’F+ABC ’ ’

D ’ ’+ABCD’ ’ ’ )
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8 disp( ’ Conve r t ing the 6 v a r i a b l e minterms to 4
v a r i a b l e minterms ’ )

9 disp( ’m7−E+E ’ ’ ; m14−F+F ’ ’ ’ )
10 disp( ’ Re su l t Z= A ’ ’CDE+A ’ ’BDE ’ ’+ABD ’ ’+ACD’ ’F ’ )
11 // f i n a l e x p r e s s i o n i s d i s p l a y e d //

Scilab code Exa 6.28 Solve using 3 variable mapping

1 //Example 6−28//
2 // So l v e u s i n g 3 Va r i a b l e Mapping //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’W=Dm2+m6+Dm5+d (m1+D ’ ’m7) ’ )
8 disp( ’Dm5 combined with XDm1 ’ )
9 disp( ’Dm2 combined with Dm6 ’ )
10 disp( ’D ’ ’m6 combined e i t h e r with Dm6 or XD ’ ’m7 ’ )
11 disp( ’ Re su l t W=B ’ ’CD+ABD ’ ’+BC ’ ’D ’ )
12 // f i n a l e x p r e s s i o n i s d i s p l a y e d //

Scilab code Exa 6.29 Reduce by mapping

1 //Example 6−29//
2 //Reduce by Mapping //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’R=m0+(E+G)m2+E ’ ’m5+Gm10+Fm13+m14+m15+d (m1+Em4+

F ’ ’m8+F ’ ’m9) ’ )
8 disp( ’ Conve r t ing the 7 v a r i a b l e minterms to 4

v a r i a b l e minterms ’ )
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9 disp( ’Em2 c ov e r s Em0 ’ )
10 disp( ’E ’ ’m0 combines with m1 ’ )
11 disp( ’ Re su l t R=A ’ ’B ’ ’D ’ ’E+A ’ ’B ’ ’C ’ ’+B ’ ’CD ’ ’G+ABDF+

ABC ’ )
12 // f i n a l e x p r e s s i o n i s d i s p l a y e d //

Scilab code Exa 6.30 Reducing expression by Kmap

1 //Example 6−30//
2 // r educe e x p r e s s i o n u s i n g k−map//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 //Mapping the e x p r e s s i o n //
8 disp( ’ C ’ ’D ’ ’ C ’ ’D CD CD ’ ’ ’ )
9 disp( ’A ’ ’B ’ ’ 1 0 1 1 ’ )
10 disp( ’AB ’ ’ 0 0 1 1 ’ )
11 disp( ’AB 0 1 0 0 ’ )
12 disp( ’AB ’ ’ 1 1 0 1 ’ )
13 disp( ’ From the map , h igh output s f o r

0 , 2 , 3 , 6 , 7 , 8 , 9 , 1 0 , 1 3 ’ )
14 // g i v en l o g i c e qua t i on //
15 a=[0 0 0 0;0 0 1 0;0 0 1 1 ;0 1 1 0;0 1 1 1;1 0 0 0

;1 0 0 1;1 0 1 0;1 1 0 1]

16 disp(a)

17 for i=1: 9

18 if a(i,1)==1 then

19 b(i,1)= ’A ’
20 else

21 b(i,1)= ’A ’ ’ ’
22 end

23 if a(i,2)==1 then

24 b(i,2)= ’B ’
25 else
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26 b(i,2)= ’B ’ ’ ’
27 end

28 if a(i,3)==1 then

29 b(i,3)= ’C ’
30 else

31 b(i,3)= ’C ’ ’ ’
32 end

33 if a(i,4)==1 then

34 b(i,4)= ’D ’
35 else

36 b(i,4)= ’ D ’ ’ ’
37 end

38 end

39 disp( ’ e v a l u a t i n g e x p r e s s i o n from t ru th t a b l e and
map ’ )

40 x1=strcat ([ b(1,1),b(1,2),b(1,3),b(1,4) ])

41 x2=strcat ([ b(2,1),b(2,2),b(2,3),b(2,4) ])

42 x3=strcat ([ b(3,1),b(3,2),b(3,3),b(3,4) ])

43 x4=strcat ([ b(4,1),b(4,2),b(4,3),b(4,4) ])

44 x5=strcat ([ b(5,1),b(5,2),b(5,3),b(5,4) ])

45 x6=strcat ([ b(6,1),b(6,2),b(6,3),b(6,4) ])

46 x7=strcat ([ b(7,1),b(7,2),b(7,3),b(7,4) ])

47 x8=strcat ([ b(8,1),b(8,2),b(8,3),b(8,4) ])

48 x9=strcat ([ b(9,1),b(9,2),b(9,3),b(9,4) ])

49 x=([x1”+”,x2”+”,x3”+”,x4”+”,x5”+”,x6”+”,x7”+”,x8”+”,
x9 ])

50 disp(x)

51 // Exp r e s s i on i s d i s p l a y e d //
52 disp( ’ now r edu c i n g e x p r e s s i o n u s i ng boo l ean a l g e b r a ’

)

53 disp( ’B ’ ’D ’ ’+A ’ ’C+AC ’ ’D ’ )
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Chapter 11

Analog Digital Conversion

Scilab code Exa 11.1 Percentage resolution of 5bit DA converter

1 //Example 11−1//
2 // % Re s o l u t i o n o f a f i v e b i t D/A c onv e r t e r //
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 n=5

8 // he r e n i s the number o f b i t s //
9 disp( ’Max number tha t can be r e p r e s e n t e d u s i n g 5

b i t s i s the b ina ry number 11111 i e 31 i n dec ima l
form ’ )

10 pres =(1/((2^n) -1))*100

11 // p r e s d eno t e s the p e r c en t r e s o l u t i o n //
12 disp( ’ Th e r e f o r e the p e r c en t r e s o l u t i o n o f the 5 b i t

D/A c onv e r t e r i s : ’ )
13 disp(pres)

14 // answer i s d i s p l a y e d //

Scilab code Exa 11.2 6 bit analog to digital converter
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1 //Example 11−2//
2 clc

3 // c l e a r s the c o n s o l e //
4 clear

5 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
6 n=6

7 mpsv =20

8 //n deno t e s the number o f b i t s , mpsv deno t e s the max .
p r e c i s i o n supp ly v o l t a g e //

9 disp( ’ Each b i t r e p r e s e n t s 1/ ( 2ˆ6 )−1 o f the t o t a l 20V
’ )

10 E1 =(1/63) *20

11 // g i v en a b ina ry number 100110 whose v o l t a g e va l u e
i s to be found //

12 a=100110

13 b=bin2dec( ’ 100110 ’ )
14 E2=(b/((2^6) -1))*20

15 disp( ’ The v o l t a g e change tha t each LSB r e p r e s e n t s i s
: ’ )

16 disp(E1)

17 disp( ’ The v o l t a g e tha t the b ina ry number 100110
r e p r e s e n t s i s : ’ )

18 disp(E2)

19 // answer s a r e d i s p l a y e d //

Scilab code Exa 11.3 Compute the gain of an Opamp

1 //Example 11−3//
2 // compute ga in o f an op−amp//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 Rf=40

8 Rs=5
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9 Ein =3.2

10 //Given the r e s i s t a n c e v a l u e s i n k i l o ohms and the
input v o l t a g e i n v o l t s //

11 Av=Rf/Rs

12 //Av deno t e s the ga in o f the op−amp//
13 Eo=Av*Ein

14 //Eo deno t e s the output v o l t a g e //
15 disp( ’ The v o l t a g e ga in o f the g i v en op−amp i s : ’ )
16 disp(Av)

17 disp( ’ The output v o l t a g e o f the opamp in v o l t s i s : ’
)

18 disp(Eo)

19 // r e s u l t s a r e d i s p l a y e d //

Scilab code Exa 11.4 Compute the output voltage

1 //Example 11−4//
2 // compute output v o l t a g e f o r c i r c u i t i n f i g 11−12//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i b l e s //
7 R1=10

8 R2=10

9 R3=10

10 Rf=10

11 E1=3

12 E2=-2

13 E3=-4

14 //Given a l l the r e s i s t a n c e v a l u e s i n k i l o ohms and
the v o l t a g e s i n v o l t s at the i npu t s //

15 disp( ’ the c u r r e n t th rought r e s i s t o r R1 in m i l l i amps
i s : ’ )

16 I1=E1/R1

17 disp(I1)
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18 disp( ’ the c u r r e n t th rought r e s i s t o r R2 in m i l l i amps
i s : ’ )

19 I2=E2/R2

20 disp(I2)

21 disp( ’ the c u r r e n t th rought r e s i s t o r R3 in m i l l i amps
i s : ’ )

22 I3=E3/R3

23 disp(I3)

24 Eo=-(I1+I2+I3)*Rf

25 //Eo deno t e s the output v o l t a g e //
26 disp( ’ The output v o l t a g e i n v o l t s o f the c i r c u i t i s :

’ )
27 disp(Eo)

28 // answer i s d i s p l a y e d //

Scilab code Exa 11.5 Compute output voltage

1 //Example 11−5//
2 // compute output v o l t a g e f o r the c i r c u i t i n f i g .

11−13//
3 clc

4 // c l e a r s the c o n s o l e //
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 disp( ’ sw i t ch c o n f i g u r a t i o n ABCD i s 0110 ’ )
8 E=8

9 RA=1

10 RB=2

11 RC=4

12 RD=8

13 Rf=1

14 //Given a l l the r e s i s t a n c e v a l u e s i n k i l o ohms and
the common v o l t a g e E in v o l t s //

15 disp( ’ the c u r r e n t th rought r e s i s t o r RA in m i l l i amps
i s : ’ )
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16 IA=0

17 // sw i t ch A i s open //
18 disp(IA)

19 disp( ’ the c u r r e n t th rought r e s i s t o r RB in m i l l i amps
i s : ’ )

20 IB=E/RB

21 disp(IB)

22 disp( ’ the c u r r e n t th rought r e s i s t o r RC in m i l l i amps
i s : ’ )

23 IC=E/RC

24 disp(IC)

25 disp( ’ the c u r r e n t th rought r e s i s t o r RD in m i l l i amps
i s : ’ )

26 ID=0

27 // sw i t ch D i s open //
28 disp(ID)

29 Itot=IA+IB+IC+ID

30 // t o t a l c u r r e n t i s denoted by I t o t //
31 If=Itot

32 Eo=If*Rf

33 Eo=Eo*(-1)

34 //Eo deno t e s output v o l t a g e //
35 disp( ’ Output v o l t a g e o f the c i r c u i t i n v o l t s i s : ’ )
36 disp(Eo)

37 // r e s u l t i s d i s p l a y e d //

Scilab code Exa 11.6 Resolution and Percent resolution 12bit DAconverter

1 //Example 11−6//
2 // r e s o l u t i o n and p e r c en t r e s o l u t i o n o f a 12 b i t D/A

conve r t e r , output v a r i e s from −50 to 50//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
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7 E=50-( -50)

8 n=12

9 // g i v en the v o l t a g e range E in v o l t s and the number
o f b i t s n//

10 disp( ’ 12 b i t c o n v e r t e r can have ( 2ˆ12 )−1 non z e r o
s t a t e s ’ )

11 Res=E/((2^n) -1)

12 Pres =1/((2^n) -1)*(100)

13 disp( ’ the r e s o l u t i o n i n v o l t s i s : ’ )
14 disp(Res)

15 disp( ’ the p e r c en t r e s o l u t i o n i s : ’ )
16 disp(Pres)

17 // answer s a r e d i s p l a y e d //

Scilab code Exa 11.7 Resolution and Percent resolution 10bit ADconverter

1 //Example 11−7//
2 // r e s o l u t i o n and p e r c en t r e s o l u t i o n o f a 10 b i t D/A

conve r t e r , i nput v o l t a g e v a r i e s from −10 to 10//
3 clc

4 // c l e a r s the window//
5 clear

6 // c l e a r s a l l e x i s t i n g v a r i a b l e s //
7 E=10-(-10)

8 n=10

9 // g i v en the v o l t a g e range E in v o l t s and the number
o f b i t s n//

10 disp( ’ 10 b i t c o n v e r t e r can have ( 2ˆ10 )−1 non z e r o
s t a t e s ’ )

11 Res=E/((2^n) -1)

12 Pres =1/((2^n) -1)*(100)

13 disp( ’ the r e s o l u t i o n i n m i l l i v o l t s i s : ’ )
14 disp(Res *1000)

15 disp( ’ the p e r c en t r e s o l u t i o n i s : ’ )
16 disp(Pres)
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17 // answer s a r e d i s p l a y e d //
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