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Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
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Chapter 1

Introductory topics

Scilab code Exa 1.1 example1

1 // I n t r o du c t o r y Top ic s : example 1−1 : ( pg no . 8)
2 P1 =0.001;

3 dB=10* log (0.001/0.001);

4 x=10^0;

5 y=x*P1 *600;

6 V=sqrt(y);

7 printf(”\ndB =10 l o g (P1/P2 ) = 10 l o g (1mW/1mW) = %. f
dBm”,dB);

8 // 0 dBm i n d i c a t e s r e s u l t was ob ta i n ed to a 1−mW
r e f e r e n c e

9 // v o l t a g e measured a c r o s s 600 ohm load f o r 0dBm
l e v e l i s 0 . 7 7 5 V

10 printf(”\ndB =10 l o g (P1/P2 ) \nwhere P2=V2ˆ2/600 \nP1
=0.001 W”);

11 printf(”\n0 dBm = 10 l o g ( (V2ˆ2) /600) ) / 0 . 0 01 ”);
12 printf(”\nV2 =%. 5 f V”,V);
13 // va lu e o f V2 i s used to c a l c u l a t e the dBm(600 )

va lu e
14 printf(”\ndBm(600 ) =20 l o g (V2 / 0 . 7 7 5 ) ”);
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Scilab code Exa 1.2 example2

1 // I n t r o du c t o r y Top ic s : example 1−2 : ( pg no . 9 & 10)
2 P=0.001;

3 R=75;

4 R1=50;

5 x=(8/20);

6 y=(10^x);

7 V2=(y*0.775);

8 V=sqrt(P*R);

9 V1=sqrt(P*R1);

10 // I t i s a 600 ohm system so 0 . 7 7 5 V r e f e r e n c e i s
used

11 printf(”\ndBm(600 )= 20 l o g (V2 / 0 . 7 7 5 ) ”);
12 printf(”\nV2 = %. 3 f V”,V2);
13 // v o l t a g e r e f e r e n c e f o r 75−ohm system
14 printf(”\nV=s q r t (P∗R) = %. 3 f V”,V);
15 printf(”\ndBm(75 )= 20 l o g (V/0 . 2 7 4 ) ”);
16 // v o l t a g e r e f e r e n c e f o r 50−Ohm system
17 printf(”\nV=s q r t (P∗R) = %. 4 f V”,V1);
18 printf(”\ndB (50 )= 20 l o g (V/0 . 2 2 3 6 ) ”);

Scilab code Exa 1.3 example3

1 // I n t r o du c t o r y Top ic s : example 1−3 : ( pg no . 10)
2 x=(10/10);

3 y=(10^x);

4 P2=(y*0.001);

5 a=(log10 (0.01/1));

6 z=(10*a);

7 // Conver t ing +10dBm to Watts
8 printf(”\n+10dBm =10 l o g (P2 /0/001) ”);
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9 printf(”\nP2 =%. 2 f W”,P2);
10 // Conver t ing +10dBm to dBW
11 printf(”\ndBW = 10 l o g ( 0 . 0 1W/1W) ”);
12 printf(”\ndBW = %. f dBW”,z);

Scilab code Exa 1.4 example4

1 // I n t r o du c t o r y Top ic s : example 1−4 : ( pg no . 16)
2 kT =(1.6*10^ -20);

3 f=(1*10^6);

4 R=(1*10^6);

5 x=sqrt(kT*f*R);

6 // 4kT at room tempera tu r e (17 deg r e e C) i s
1.6∗10ˆ−20 J ou l e s

7 printf(”\nen = s q r t (4∗ k∗T∗ d e l t a ( f ) ∗R) \nen = %. 6 f
Vrms”,x);

Scilab code Exa 1.5 example5

1 // I n t r o du c t o r y Top ic s : example 1−5 : ( pg no . 16)
2 k=(1.38*10^ -23);

3 T=(27+273);

4 f=(4*10^6);

5 R=100;

6 x=sqrt (4*k*T*f*R);

7 // to c onv e r t d e g r e s to k e l v i n , add 273 to i t
8 printf(”\nen = s q r t (4kT . d e l t a ( f )R) \nen = %. 8 f Vrms”

,x);

Scilab code Exa 1.6 example6
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1 // I n t r o du c t o r y Top ic s : example 1−6 : ( pg no . 18 &
19)

2 x=10;

3 y=5;

4 z=(x/y);

5 a=(10* log10(z));

6 b=(10* log10(x));

7 c=(10* log10(y));

8 d=(b-c);

9 // pa r t ( a )
10 printf(”\nNR = ( ( S i /Ni ) /( So/No) ) = %. f ”,z);
11 // pa r t ( b )
12 printf(”\nNF = 10 l o g ( ( S i /Ni ) /( So/No) ) = 10 logNR \

nNF = %. f dB”,a);
13 // pa r t ( c )
14 printf(”\n 10 l o g ( S i /Ni ) = %. f dB”,b);
15 printf(”\n 10 l o g ( So/No) = %. f dB”,c);
16 printf(”\ n t h e i r d i f f e r e n c e = %. f dB”,d);

Scilab code Exa 1.7 example7

1 // I n t r o du c t o r y Top ic s : example 1−7 : ( pg no . 21 &
22)

2 BW =200*10^3;

3 k=(1.38*10^ -23);

4 T=(273+22);// c o nv e r t i n g d e g r e e s C i n t o k e l v i n
5 R=(10*10^3);

6 R1=300;

7 NF1 =3;

8 NF2 =8;

9 NR1 =2;

10 NR2 =6.31;

11 df=((%pi /2)*BW);

12 Pn=(k*T*df);

13 en=sqrt (4*Pn*R);
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14 x=(14+20+20);//sum o f the power ga in o f the t h r e e
s t a g e s

15 y=(x/10);

16 Pg=(10^y);

17 Po=(Pn*Pg);

18 eno=sqrt(Po*R1);

19 pg1 =(10^(1.4));

20 pg2 =(10^(20));

21 NR=(NR1+((NR2 -1)/pg1)+((NR2 -1)/(pg1*pg2)));

22 NF=10* log10(NR);

23 No=(NR*Pn*Pg);

24 a=sqrt(No*R1);

25 // pa r t ( a )
26 printf(”\ nd e l t a ( f )= ( p i /2) ∗BW = %. f Hz”,df);//

e f f e c t i v e n o i s e bandwidth
27 printf(”\nPn = k .T . d e l t a ( f ) = %. 1 7 f W”,Pn);// at the

input
28 printf(”\nen=s q r t ( 4 . k .T . d e l t a ( f ) .R) = %. 8 f V”,en);//

Vo l tage
29 printf(”\nTpg = 14dB+20dB+20dB = %. f dB”,x);// t o t a l

power ga in i n d e c i b e l s
30 printf(”\n54dB = 10 logPG \nPG = %. f ”,Pg);// t o t a l

power ga in
31 printf(”\nPn( out ) = Pn( i n ) .PG = %.1 2 f W”,Po);//

assuming p e r f e c t n o i s e l e s s a m p l i f i e r s
32 printf(”\nen ( out )= %. 6 f V”,eno);// output d r i v en by

300 Ohm load & P=Vˆ2/R
33 // pa r t ( b )
34 printf(”\nPG1=14dB = 25 . 1 \nPG2=PG3= 20dB =100 \nNF1

= 3dB \nNR1=2 \nNF2=NF3=8dB \nNR2=NR3=6.31 ”);
35 printf(”\nNR=NR1+(NR2−1/PG1) + . . . . + (NRn−1/PG1 .PG2 . . .

PG(n−1) ) ”);// f r i i s s ’ s f o rmu la
36 printf(”\nNR = %. 3 f ”,NR);// n o i s e r a t i o
37 printf(”\nNF = %. 2 f dB”,NF);// n o i s e f i g u r e
38 // pa r t ( c )
39 printf(”\nNR = ( S i /Ni ) /( So/No) \nPG = %. 1 f ∗10ˆ5 ”,pg1

);

40 printf(”\nNR = No/( Ni∗PG) \nNo = %. 1 2 f W”,No);
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41 printf(”\nNo = ( en ˆ2) /R \nen= %. 6 f V”,a);//
ou t pu tn o i s e v o l t a g e

Scilab code Exa 1.8 example8

1 // I n t r o du c t o r y Top ic s : example 1−8 : ( pg no . 24)
2 k=1.38*10^ -23;

3 T=(35+40+52);// t o t a l t empera tu r e
4 df =(1*10^6);

5 Teq =52;

6 To=290;

7 Pn=(k*T*df);

8 x=(Teq/To);

9 NR=(x+1);

10 NF=(10* log10(NR));

11 printf(”\nPn = k .T . d e l t a ( f ) = %. 1 7 f W”,Pn);// No i s e
power

12 printf(”\nTeq = To(NR−1) \nNR = %. 2 f ”,NR);// n o i s e
r a t i o

13 printf(”\nNF = 10 l o g (NR) =%. 3 f dB”,NF);// n o i s e
f i g u r e

Scilab code Exa 1.9 example9

1 // I n t r o du c t o r y Top ic s : example 1−9 : ( pg no . 25)
2 x=7*10^ -3;

3 y=0.18*10^ -3;

4 z=10* log10(x/y);

5 // o/p power measured 400−Hz aud io s i g n a l modulates
a c a r r i e r

6 printf(”\nS+N+D = %. 3 f W”,x);
7 // o/p power measured when a f i l t e r c a n c e l s 400−Hz

po r t i o n o f the o/p

13



8 printf(”\nN+D = %. 5 f W”,y);
9 printf(”\nSINAD = 10 l o g ( S+N+D/N+D) ”);

10 printf(”\nSINAD = %. 1 f dB”,z);

Scilab code Exa 1.10 example10

1 // I n t r o du c t o r y Top ic s : example 1−10 : ( pg no . 26)
2 i= 14*10^ -3; // dc c u r r e n t
3 R=50;

4 x=(20*i*R);

5 y=10* log10(x);

6 printf(”\nNR = 20 . Idc .R = %. f ”,x);// n o i s e r a t i o
7 printf(”\nNF = 10 l o g (NR) = %. 2 f dB”,y);// n o i s e

f i g u r e

Scilab code Exa 1.11 example11

1 // I n t r o du c t o r y Top ic s : example 1−11 : ( pg no . 37)
2 f=(12*10^3);

3 L=3*10^ -3;

4 C=(0.1*10^ -6);

5 R=30;

6 x=L*C;

7 y=sqrt(x);

8 z=(2* %pi*y);

9 a=(1/z);

10 Xl=(2* %pi*f*L);

11 Xc =(1/(2* %pi*f*C));

12 b=(Xl -Xc)^2;

13 c=R^2;

14 d=sqrt(c+b);

15 printf(”\ n f r = 1/2 . p i . s q r t (LC) = %. f Hz”,a);
16 // at 12kHz
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17 printf(”\nXL = 2 . p i . f . L = %. f Ohm”,Xl);
18 printf(”\nXC = 1/2 . p i . f .C = %. f Ohm”,Xc);
19 printf(”\nZ = s q r t (Rˆ2+(XL−XC) ˆ2) = %. 1 f Ohm”,d);//

impedance when f =12 Hz

Scilab code Exa 1.12 example12

1 // I n t r o du c t o r y Top ic s : example 1−12 : ( pg no . 38 &
39)

2 R1=20;

3 R2=1;

4 L=1*10^ -3;

5 C=0.4*10^ -6;

6 ein =50*10^ -3;

7 f=12*10^3;

8 x=sqrt(L*C);

9 y=(1/(2* %pi*x));

10 eo= ein*(R2/(R2+R1));

11 XL=(2* %pi*f*L);

12 XC =(1/(2* %pi*f*C));

13 a=(R1+R2)^2;

14 b=(XL -XC)^2;

15 z=sqrt(a+b);

16 zo=sqrt((R2^2)+b);

17 m=(ein*(zo/z));

18 printf(”\ n f r = 1/2 . p i . s q r t (LC) = %. f Hz”,y);//
r e s onan t f r e qu en cy

19 printf(”\ neout = e i n ∗ (R2/R1+R2) = %. 5 f V”,eo);// o/p
v o l t a g e at r e s onanc e

20 // at f =12 kHz
21 printf(”\nXL = 2 . p i . f . L = %. 1 f Ohm”,XL);
22 printf(”\nXC = 1/2 . p i . f .C = %. 1 f Ohm”,XC);
23 printf(”\ nZ t o t a l = s q r t ( ( R1+R2) ˆ2 +(XL−XC) ˆ2) = %. 1 f

Ohm”,z);
24 printf(”\nZout = s q r t (R2ˆ2)+(XL−XC) ˆ2 = %. 1 f Ohm”,zo

15



);

25 printf(”\ neout = %. 4 f V”,m);// o/p v o l t a g e at 12kHz

Scilab code Exa 1.13 example13

1 // I n t r o du c t o r y Top ic s : example 1−13 : ( pg no . 40 &
41)

2 a=460*10^3;

3 b=450*10^3;

4 BW=a-b;

5 fr =455*10^3;

6 Q=(fr/BW);

7 C=0.001*10^ -6;

8 x=(fr*2*%pi);

9 y=(1/x)^2;

10 z=y/C;

11 R=(2* %pi*z*BW);

12 // pa r t ( a ) : bandwidth
13 printf(”\nBW = fhc− f l c = %. f Hz”,BW);
14 // pa r t ( b ) : Qua l i t y f a c t o r
15 // f i l t e r ’ s peak o/p o c cu r s at 455kHz
16 printf(”\nQ = f r /BW = %. 1 f kHz”,Q);
17 // pa r t ( c ) : v a l u e o f i nduc t an c e
18 printf(”\ n f r = 1/2 . p i . s q r t (LC) = %. 5 f H”,z);
19 // pa r t ( d ) : t o t a l c i r c u i t r e s i s t a n c e
20 printf(”\nBW = R/2 . p i . L \nR = %. 2 f Ohm”,R);

Scilab code Exa 1.14 example14

1 // I n t r o du c t o r y Top ic s : example 1−14 : ( pg no . 42)
2 R=2;

3 L=3*10^ -3;

4 C=0.47*10^ -6;
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5 x=(2* %pi*sqrt(L*C));

6 y=1/x;

7 XL=(2* %pi*y*L);

8 Q=(XL/R);

9 Z=((Q^2)*R);

10 BW=(R/(2* %pi*L));

11 // pa r t ( a ) : r e s onan t f r e qu en cy
12 printf(”\ n f r = 1/2 . p i . s q r t (LC) = %. f Hz”,y);
13 // pa r t ( b ) : Qua l i t y f a c t o r
14 printf(”\nQ = XL/R \n XL =2. p i . f . L \nXL = %. 1 f Ohm”,

XL);

15 printf(”\nQ = %. 1 f ”,Q);
16 // pa r t ( c ) : maximum impedance
17 printf(”\nZmax = Qˆ2∗R = %. f Ohm”,Z);
18 // pa r t ( d ) : Bandwidth
19 printf(”\nBW = R/2 . p i . L = %. f Hz”,BW);
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Chapter 2

Amplitude Modulation
Transmission

Scilab code Exa 2.1 example1

1 // Amplitude Modulat ion−Transmi s s i on : example 2−1
: pg (74 & 75)

2 // upper s ideband i s equa l to the sum o f c a r r i e r and
i n t e l l i g e n c e f r e q u e n c i e s

3 c=1.4*10^6;

4 m1=20;

5 m2 =10*10^3;

6 Ur1=c+m1;

7 Ur2=c+m2;

8 Lr1=c-m1;

9 Lr2=c-m2;

10 // range o f upper s ideband ( usb )
11 printf(”\nupper s id eband w i l l i n c l u d e f r e q u e n c i e s

from %. f Hz”,Ur1 );

12 printf(”\ nto \n %. f Hz”,Ur2);
13 // range o f l owe r s ideband ( l s b )
14 printf(”\ n lower s id eband w i l l i n c l u d e f r e q u e n c i e s

from %. f Hz”,Lr1);
15 printf(”\ nto \n %. f Hz”,Lr2);
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Scilab code Exa 2.2 example2

1 // Amplitude Modulat ion−Transmi s s i on : example 2−2 :
pg ( 7 8 )

2 b=100;

3 a=60;

4 d=125;

5 c=35;

6 x=180;

7 y=0;

8 m1=((b-a)/(b+a))*100;

9 m2=((d-c)/(d+c))*100;

10 m3=((x-y)/(y+x))*100;

11 // pa r t ( a )
12 printf(”\ npe r c en t (m) = (B−A/B+A) ∗100 p e r c en t = %. f

p e r c en t ”,m1);
13 // pa r t ( b )
14 printf(”\ npe r c en t (m) = (B−A/B+A) ∗100 p e r c en t = %. f

p e r c en t ”,m2);
15 // pa r t ( c )
16 printf(”\ npe r c en t (m) = (B−A/B+A) ∗100 p e r c en t = %. f

p e r c en t ”,m3);
17 // pa r t ( d ) : t h i s i s a c a s e o f ove rmodu la t i on
18 // pa r t ( e ) : t h i s i s a d i s t o r t e d AM wave as the

i n c r e a s e > d e c r e a s e i n c a r r i e r ’ s ampl i tude

Scilab code Exa 2.3 example3

1 // Amplitude Modulat ion−Transmi s s i on : example 2−3 :
pg (79 & 80)

2 // m=1 or 100 p e r c en t

19



3 // each s i d e f r e qu en cy = 1/2 the c a r r i e r ampl i tude
4 // power i s p r o p o r t i o n a l to (V) ˆ2
5 // each s i d e band power = 1/4 c a r r i e r power
6 c=1*10^3;

7 esb= 1/4*(c);

8 tsp=(esb*2);

9 tp=(tsp+c);

10 printf(”\nESF = mEc/2 ”);
11 printf(”\ nCa r r i e r power = %. f W”,c);
12 printf(”\n Each s i d e−band power = 1/4 o f c a r r i e r

power = %. f W”,esb);
13 printf(”\ nTota l s i d e−band power = %. f W”,tsp);
14 printf(”\ nTota l t r a n sm i t t e d power = %. f W”,tp);

Scilab code Exa 2.4 example4

1 // Amplitude Modulat ion−Transmi s s i on : example 2−4 :
pg ( 8 1 )

2 m=0.9; // modulat ion index
3 Pc=500; // c a r r i e r Power
4 x=(m^2)/2;

5 y=(1+x)*Pc;

6 printf(”\nPt = Pc∗(1+(mˆ2) /2) ”);
7 printf(”\nPt = %. 1 f W”,y);// t o t a l t r a n sm i t t e d powwer

Scilab code Exa 2.5 example5

1 // Amplitude Modulat ion−Transmi s s i on : example 2−5 :
pg ( 8 1 )

2 m=0.95; // modulat ion index
3 Pt= 50*10^3; // t o t a l t r a n sm i t t e d power
4 x=(m^2)/2;

5 y=1+x;
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6 z=(Pt/y);

7 Pi=Pt-z;

8 printf(”\nPt = Pc∗(1+(mˆ2) /2) ”);
9 printf(”\nPc = %. f W”,z);// c a r r i e r power

10 printf(”\nPi = Pt−Pc = %. f W”,Pi);// i n t e l l i g e n c e
s i g n a l

Scilab code Exa 2.6 example6

1 // Amplitude Modulat ion−Transmi s s i on : example 2−6 :
pg (81 & 82)

2 Ic=12; // antenna c u r r e n t o f AM t r a n sm i t t e r when
unmodulated

3 It=13; // c u r r e n t when modulated
4 x=2*((13/12) ^2-1);

5 m=sqrt(x);

6 a=m*100;

7 printf(”\ n I t = I c . s q r t (1+(mˆ2) /2) \nmˆ2 = %. 2 f ”,x);
8 printf(”\nm = %. 2 f ”,m);
9 printf(”\ npe r c en t (m) = %. f p e r c en t ”,a);// p e r c en t a g e

o f modulat ion

Scilab code Exa 2.7 example7

1 // Amplitude Modulat ion−Transmi s s i on : example 2−7 :
pg ( 8 2 )

2 n=0.7; // e f f i c i e n c y
3 c=10*10^3; // c a r r i e r wave
4 Is=0.5*c;// i n t e l l i g e n c e s i g n a l
5 p=(Is/n);

6 printf(”\ndc input power = %. f W”,p);// dc input
power
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Scilab code Exa 2.8 example8

1 // Amplitude Modulat ion−Transmi s s i on : example 2−8 :
pg (82 & 83)

2 Pc =10*10^3; // c a r r i e r power
3 Pt =11.2*10^3; // t r a n sm i t t e d power
4 m2=0.5; // modulat ion index o f ano the r s i n e wave
5 x=2*(( Pt/Pc) -1);

6 m=sqrt(x);

7 meff=sqrt((m^2)+(m2^2));

8 a=Pc *(1+(( meff ^2)/2));

9 printf(”\nPt = Pc .(1+mˆ2/2) \nm=%. 2 f ”,m);
10 printf(”\ nmef f = s q r t (m1ˆ2+m2ˆ2) \ nmef f = %. 1 f ”,meff

);// e f f e c t i v e modulat ion index
11 printf(”\nPt = Pc .(1+mˆ2/2) \n Pt = %. f W”,a);//

t o t a l t r a n sm i t t e d power

Scilab code Exa 2.9 example9

1 // Amplitude Modulat ion−Transmi s s i on : example 2−9 :
pg ( 1 00 )

2 a=1;

3 b=0.03;

4 c=0.05;

5 d=0.02;

6 e=0.04;

7 x=sqrt((b^2+c^2+d^2+e^2)/a^2);

8 y=x*100;

9 printf(”\nTHD = sq r t ( (V2ˆ2)+(V3ˆ3)+(V4ˆ2)+(V5ˆ2) /(V1
ˆ2) ) \nTHD = %. 5 f ”,x);

10 printf(”\nTHD = %. 2 f p e r c en t ”,y);// t o t a l harmonic
d i s t o r t i o n
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Chapter 3

Amplitude Modulation
Reception

Scilab code Exa 3.1 example1

1 // Amplitude Modulat ion−Recept i on : example 3−1 : (
pg 120)

2 fr =550*10^3;

3 L=10*10^ -6;

4 fr1 =1550*10^3;

5 a=fr*2*%pi;

6 x=fr1*2*%pi;

7 b=1/a;

8 y=1/x;

9 C1=((b)^2/L);

10 C2=((y)^2/L);

11 fr2 =1100*10^3;

12 BW =10*10^3;

13 Q=(fr2/BW);

14 BW1=(fr1/Q);

15 BW2=(fr/Q);

16 // pa r t ( a ) : c a l c u l a t e C at 550kHz
17 printf(”\ n f r = 1/2 . p i . ( LC) \nC1= %. 1 2 f F”,C1);
18 // at 1550 kHz
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19 printf(”\nC2 = %. 1 1 f F”,C2);
20 printf(”\ n r e qu i r e d range o f c a p a c i t a n c e i s from 1 . 0 6

to 8 . 3 7 nF”);
21 // pa r t ( b ) : Qua l i t y f a c t o r
22 printf(”\nQ = f r /BW \nQ = %. f Hz”,Q);
23 // pa r t ( c ) : Q at 1550 kHz
24 printf(”\nBW = f r /Q \nBW = %. f Hz”,BW1);
25 // Q at 550 kHz
26 printf(”\nBW = %. f Hz”,BW2);

Scilab code Exa 3.2 example2

1 // Amplitude Modulat ion−Recept i on : example 3−2 : (
pg 134)

2 f=620*10^3;

3 IF =455*10^3;

4 LO=f+IF;

5 X=IF+LO;

6 // image f r e qu en cy o f l o c a l o s c i l l a t o r
7 // s t a t i o n f r e qu en cy = 620 kHz
8 printf(”\nLO − 620 kHz = IF”);
9 printf(”\nLO = %. f Hz”,LO);

10 // de t e rm in i ng at what o th e r f r equency , when mixed
with 1075kHz , y i e l d s an o/p component at 455kHz

11 printf(”\nX−1075kHz=IF \nX = %. f Hz”,X);

Scilab code Exa 3.3 example3

1 // Amplitude Modulat ion−Recept i on : example 3−3 : (
pg 150 & 151)

2 V=8*10^ -6;

3 R=50;

4 P=(V^2)/R;
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5 dBm =10* log10(P/0.001);

6 dBW =10* log10(P/1);

7 a=( -89+8+3+24+26+26 -2+34);

8 x=(a/10);

9 y=10^x;

10 z=y*0.001;

11 printf(”\nP = Vˆ2/R = %. 1 5 f W”,P);// input power i n
Watts

12 printf(”\ndBm = 10 l o g (P/1mW) = %. f dBm”,dBm);// input
power i n dBm

13 printf(”\ndBW = 10 l o g (P/1W) = %. f dBW”,dBW);// input
power i n dBW

14 printf(”\nPout (dBm) = %. f dBm i n t o sp eak e r ”,a);// o/p
power i n dBm

15 printf(”\nPout (dBW) = %. f W”,z);
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Chapter 4

Single Sideband
Communications

Scilab code Exa 4.1 example1

1 // S i n g l e−Sideband Communications : example 4−1 : ( pg
172 & 173)

2 x=1*10^6;

3 y=10^(80/20);

4 z=sqrt(y);

5 df=200;

6 Q=(x*z)/(4*df);

7 a=100*10^3;

8 Q1=(a*z)/(4*df);

9 disp(Q1);

10 // pa r t ( a ) : Q when 1−MHz & 80−dB s ideband
s upp r e s s i o n

11 printf(”\nQ1 = f c . ( l o g ˆ−1(dB/20) ˆ1/2) /4∗ d e l t a ( f ) = %
. f ”,Q);

12 // pa r t ( b ) : Q when 100−kHz & 80−dB s ideband
s upp r e s s i o n

13 printf(”\nQ2 = f c . ( l o g ˆ−1(dB/20) ˆ1/2) /4∗ d e l t a ( f ) = %
. f ”,Q1);
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Scilab code Exa 4.2 example2

1 // S i n g l e−Sideband Communications : example 4−2 : ( pg
178)

2 a=3*10^6;

3 b=3.1*10^6; //new DSB s i g n a l range
4 c=2.9*10^6; //new DSB s i g n a l range
5 Q=(a/(b-c));

6 printf(”\ nthe r e q u i r e d f i l t e r Q i s = %. f ”,Q);

Scilab code Exa 4.4 example4

1 // S i n g l e−Sideband Communications : example 4−4 : ( pg
187)

2 a=455;

3 x=2000+1;

4 y=2000+3;

5 c=2000+455;

6 d=2455 -2001;

7 e=2455 -2003;

8 f=455 -454;

9 g=455 -452;

10 mprintf(”\nRF and f i r s t mixer input : \n %. f kHz \n%.
f kHz”,x,y);

11 printf(”\ n l o c a l o s c i l l a t o r = %. f kHz”,c);
12 mprintf(”\ nF i r s t mixer output : \n%. f kHz \n%. f kHz”,

d,e);// IF amp and second mixer i nput
13 printf(”\nBFO = %. f kHz”,a);
14 mprintf(”\nSecond mixer output & aud io amp : \n%. f

kHZ \n%. f kHz”,f,g);
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Chapter 5

Frequency Modulation
Transmission

Scilab code Exa 5.1 example1

1 // Frequency Modulat ion : Transmi s s i on : example 5−1
: ( pg 209)

2 v=25*10^ -3;

3 f=750; // d e v i a t i o n c on s t an t
4 vg=10*10^ -3; // d e v i a t i o n c on s t an t
5 pfd=v*(f/vg);// p o s i t i v e f r e qu en cy d e v i a t i o n
6 nfd=-v*(f/vg);// n e g a t i v e f r e qu en cy d e v i a t i o n
7 // pa r t ( a )
8 printf(”\ n p o s i t i v e f r e qu en cy d e v i a t i o n = %. f Hz”,pfd

);

9 printf(”\ nnega t i v e f r e qu en cy d e v i a t i o n = %. f Hz”,nfd
);

10 mprintf(”\nThe t o t a l d e v i a t i o n i s w r i t t e n as +−2.25
kHz f o r the g i v en input s i g n a l l e v e l ”);

11 // pa r t ( b )
12 printf(”\nThe input f r e qu en cy ( f i ) i s 400 Hz

t h e r e f o r e , by eqn \ n f ou t = f c+k e i ”);
13 mprintf(”\nThe c a r r i e r w i l d e v i a t e %. f Hz and %. f Hz

at a r a t e o f 400 Hz”,pfd ,nfd);
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Scilab code Exa 5.3 example3

1 // Frequency Modulat ion : Transmi s s i on : example 5−3
: ( pg 214)

2 d=20*10^3;

3 fi =10*10^3;

4 mf=d/fi;

5 a=mf*40;

6 printf(”\nmf = %. f ”,mf);//maximum d e v i a t i o n
7 printf(”\nJ0 , J1 , J2 , J3 , J4 a r e the s i g n i f i c a n t

components a r e ob ta i n ed ”);// from Be s s e l func
8 printf(”\nJ1=+−10kHz \nJ2=+−20kHz \nJ3 = +−30kHz \

nJ4=+−40kHz”);
9 printf(”\ n t o t a l r e q u i r e d bandwidth i s %. f kHz”,a);

Scilab code Exa 5.4 example4

1 // Frequency Modulat ion : Transmi s s i on : example 5−4
: ( pg 214)

2 d=20*10^3;

3 fi =5*10^3;

4 mf=d/fi;

5 a=2*35;

6 printf(”\nmf = %. f ”,mf);
7 printf(”\ nh i g h e s t s i g n i f i c a n t s i d e−f r e qu en cy

component i s J7 ”);// from b e s s e l f u n c t i o n
8 printf(”\ n r e qu i r e d bandwidth i s %. f kHz”,a);

Scilab code Exa 5.5 example5
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1 // Frequency Modulat ion : Transmi s s i on : example 5−5
: ( pg 215)

2 fc=(2* %pi *(10^8))/2* %pi;

3 Vm =2000;

4 R=50;

5 P=(2000/ sqrt (2))^2/R;

6 mf=2; //by i n s p e c t i o n o f FM equa t i on
7 fi=(%pi *10^4) /(2* %pi);

8 d=(mf*fi);

9 BW=mf*40;

10 bw=2*(d+fi);

11 P1 =((0.58*2000/ sqrt (2))^2)/R;

12 P2 =((0.3*2000/ sqrt (2))^2)/R;

13 // pa r t ( a )
14 printf(”\ n f c = %. f Hz”,fc);//by i n s p e c t i o n o f FM

equa t i on
15 // pa r t ( b )
16 printf(”\ nthe peak v o l t a g e i s 2000V \nP = %. f W”,P);
17 // pa r t ( c )
18 printf(”\nmf = 2”);//by i n s p e c t i o n o f FM equa t i on
19 // pa r t ( d )
20 printf(”\ nthe i n t e l l i g e n c e f r e qu en cy f i = %. f Hz”,fi

);

21 // pa r t ( e )
22 printf(”\nmf = d/ f i \nd = %. f Hz”,d);//d i s maximum

d e v i a t i o n
23 printf(”\ nas mf=2 , s i g n i f i c a n t s i d eband s e x i s t to J4

\nBW = %. f Hz”,BW);
24 printf(”\n BW = %. f Hz”,bw);// u s i n g car son ’ s r u l e (

BW = 2(dmax+f imax ) )
25 // pa r t ( f )
26 printf(”\nJ1 i s the l a r g e s t s id eband at at 0 . 5 8

t imes the unmodulated c a r r i e r ampl i tude ”);
27 printf(”\nP = %. f W”,P1);
28 printf(”\ nor 2∗135 = 27kW f o r two s i d eband s at +−5

kHz from c a r r i e r ”);
29 printf(”\nThe s m a l l e s t s i d eband J4 i s 0 . 0 3 t imes the

c a r r i e r = %. f W”,P2);
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Scilab code Exa 5.6 example6

1 // Frequency Modulat ion : Transmi s s i on : example 5−6
: ( pg 218)

2 d=75*10^3;

3 fi =30*10^3;

4 fi1 =15*10^3;

5 d1 =1*10^3;

6 fi2 =100;

7 fi3 =2*10^3;

8 a=d/fi;

9 b=d/fi1;

10 c=d1/fi2;

11 d=d1/fi3;

12 DR=d1/fi3;

13 // pa r t ( a )
14 printf(”\nThe maximum d e v i a t i o n i n b r oad ca s t FM i s

75 kHz”);
15 printf(”\nmf = %. f ”,a);// f o r f i =30kHz
16 printf(”\nFor f i = 15kHz , \nmf1 = %. f ”,b);
17 // pa r t ( b )
18 printf(”\nmf2 = %. f ”,c);// f o r f i =100Hz and d=1kHz
19 printf(”\ n f o r f i =2kHz \nmf3 = %. f ”,d);
20 printf(”\nDR = fdev (max) / f i (max) = %. 1 f ”,DR);//

d e v i a t i o n r a t i o

Scilab code Exa 5.7 example7

1 // Frequency Modulat ion : Transmi s s i on : example 5−7
: ( pg 218 & pg 219)

2 mf =0.25;
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3 a=0.98;

4 b=0.12;

5 x=10*10^3;

6 P=(a^2)*x;

7 P1=(b^2)*x;

8 t=P+2*P1;

9 printf(”\nFor mf=0.25 , the c a r r i e r i s e qua l to0 . 9 8
t imes i t s unmodulated ampl i tude & the on ly
s i g n i f i c a n t s id eband i s J1 with a r e l a t i v e
ampl i tude o f 0 . 1 2 ”);

10 printf(”\ n c a r r i e r power = %. f W”,P);
11 printf(”\npower o f each s ideband = %. f W”,P1);
12 printf(”\ n t o t a l power = %. f W”,t)

Scilab code Exa 5.8 example8

1 // Frequency Modulat ion : Transmi s s i on : example 5−8
: ( pg 222)

2 phi =0.5;

3 fi =5*10^3;

4 d=phi*fi;

5 x=75*10^3;

6 y=x/d;

7 printf(”\nThe i /p =2 means tha t the wors t c a s e
d e v i a t i o n i s about 1/2 rad ”);

8 printf(”\nd = %. f Hz”,d);
9 printf(”\ nbecause f u l l volume in b r oadca s t FM

co r r e s p ond s to 75kHz d e v i a t i o n ”);
10 printf(”\no/p S/N = %. f ”,y);

Scilab code Exa 5.9 example9
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1 // Frequency Modulat ion : Transmi s s i on : example 5−9
: ( pg 222 & 223)

2 dm =10*10^3;

3 x=(1/3);//N/S input r a t i o
4 phi=asind(x);

5 phi1=asin(x);

6 fi =3*10^3;

7 d=phi1*fi;

8 a=dm/d;

9 printf(”\nThe worst−c a s e phase s h i f t dur to the
n o i s e o c c u r s when ph i=a s i n (N/S ) ”);

10 mprintf(”\ nphi = %. 1 f d e g r e e s or %. 2 f rad ”,phi ,phi1)
;

11 printf(”\nd= %. f Hz”,d);
12 printf(”\nThe S/N output w i l l be %. f ”,a);
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Chapter 6

Frequency Modulation
Reception

Scilab code Exa 6.1 example1

1 // Frequency Modulat ion − Recept i on : example 6−1 : (
pg 265)

2 G=200000;

3 v=200*10^ -3; // q u i e t i n g v o l t a g e
4 in=v/G;

5 printf(”\nTo reach qu i e t i n g , the input must be %. 8 f
V”,in);// r e c i e v e r ’ s s e n s i t i v i t y

Scilab code Exa 6.2 example2

1 // Frequency Modulat ion − Recept i on : example 6−2 : (
pg 272)

2 f=10*10^6;

3 f1 =50*10^3;

4 f2 =200*10^3;

5 x=f1*2;
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6 y=f2*2;

7 printf(”\nThe cap tu r e o c cu r r ed at %. f Hz from the
f r e e−runn ing VCO f r e qu en cy . ”,f1);

8 printf(”\nAssume symmet r i ca l op e r a t i on , which i m p l i e s
a cap tu r e range o f %. f Hz”,x)

9 mprintf(”\nOnce captu r ed the VCO f o l l o w s the input
to a %. f Hz d ev i a t i o n , imp ly ing a l o c k range o f %.
f Hz”,f2 ,y);
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Chapter 7

Communication Techniques

Scilab code Exa 7.6 example

1 // Communication Techniqu ; e s : example 7−6 : ( pg 304)
2 Q=60;

3 IF =455*10^3;

4 x=680*10^3;

5 imf=x+2*(IF);// image f r e qu en cy
6 a=(imf/x);

7 b=(x/imf);

8 c=(Q*(a-b));

9 d=20* log10(c);

10 printf(”\nimage r e j e c t i o n (dB)=20 l o g ( ( f i / f s− f s / f i ) .Q)
”);

11 printf(”\nThe image f r e qu en cy i s %. f Hz”,imf);
12 printf(”\nimage r e j e c t i o n = %. f dB”,d);

Scilab code Exa 7.7 example7

1 // Communication Techniqu ; e s : example 7−7 : ( pg 314)
2 NF=20;
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3 df =10^6;

4 x=10* log10(df);

5 S=-174+NF+x;

6 a=5; // input i n t e r c e p t
7 dr =2/3*(a-S);

8 printf(”\nS = −174dBm + NF + 10 l o g 1 0 d f + S/N = %. f
dB”,S);// s e n s i t i v i t y

9 printf(”\ndynamic range = 2 / 3 . ( i nput i n t e r c e p t −n o i s e
f l o o r ) = %. d dB”,dr);

Scilab code Exa 7.8 example8

1 // Communication Techniqu ; e s : example 7−8 : ( pg 315)
2 nf=5;

3 x=24;

4 y=20;

5 NR0 =10^( nf/10);

6 NR1 =10^(y/10);

7 PG1 =10^(x/10);

8 NR=NR0+((NR1 -1)/PG1);

9 NF=10* log10(NR);

10 S=-174+NF+60;

11 a=nf -x;// the system ’ s th i rd−o rd e r i n t e r c e p t po i n t
12 dr =2/3*(a-S);

13 printf(”\nNR = a n t i l o g (NF/10) ”);// n o i s e r a t i o
14 printf(”\nNR1 = %. 2 f ”,NR0);
15 printf(”\nNR2 = %. f ”,NR1);
16 printf(”\ nOve ra l l NR = NR1+NR2−1/PG1”);
17 printf(”\nPG1= a n t i l o g (24dB/10) = %. f ”,PG1);
18 printf(”\nNR = %. 2 f ”,NR);
19 printf(”\nNF = %. 1 f dB”,NF);// t o t a l system no i s e

f i g u r e
20 printf(”\nS = %. 1 f dBm”,S);// s e n s i t i v i t y
21 printf(”\ nthe sys t ems th i rd−o rd e r i n t e r c e p t po i n t i s

%. f dBm”,a);
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22 printf(”\ndynamic range = %. 1 f dB”,dr);

Scilab code Exa 7.9 example9

1 // Communication Techniqu ; e s : example 7−9 : ( pg 315
& 316)

2 x=24;

3 nf=-5;

4 NR = 3.16+(99/10);

5 NF = 10* log10(NR);

6 S=-174+NF+60;

7 dr = 2/3*(nf -S);

8 printf(”\nNR = %. 1 f ”,NR);// n o i s e r a t i o
9 printf(”\nNF = %. 1 f dB”,NF);// n o i s e f i g u r e

10 printf(”\nS = %. 1 f dBm”,S);// s e n s i t i v i t y
11 printf(”\ndynamic range = %. 1 f dB”,dr);

Scilab code Exa 7.10 example10

1 // Communication Techniqu ; e s : example 7−10 : ( pg
329)

2 x=0.40*100*10^6;

3 y=(100*10^6/(2^32));

4 //fCLK i s r e f e r e n c e o s c i l l a t o r
5 printf(”\nThe maximum output f r e qu en cy i s

approx imate l y 40 p e r c en t o f fCLK MAX”);
6 printf(”\n %. f Hz”,x);
7 printf(”\nThe f r e qu en cy r e s o l u t i o n i s g i v en by fCLK

/ 2ˆN”);
8 printf(”\n%. 3 f Hz”,y);
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Chapter 8

Digital Communication Coding
Technique

Scilab code Exa 8.1 example1

1 // D i g i t a l Communication−Coding Techn iques : example
8−1 : ( pg 357)

2 fa =20*10^3;

3 fs=2*fa;//minimum sample r a t e
4 printf(”\ n f s >= 2 . f a \ n f s >= %. f Hz”,fs);

Scilab code Exa 8.2 example2

1 // D i g i t a l Communication−Coding Techn iques : example
8−1 : ( pg 362)

2 dr=55;

3 n=(dr /6.02);

4 x=(1.76+(6.02*10));// s i g n a l−to−n o i s e r a t i o f o r
d i g i t i z i n g system

5 l=2^10;

6 y=10* log10 (3*(l^2));// s i g n a l−to−quan t i z a t i o n−n o i s e
l e v e l
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7 printf(”\nDR = 6 . 0 2dB/ b i t ( n ) \n n= %. 3 f ”,n);
8 printf(”\nS/N = %. 2 f dB”,x);
9 printf(”\nL = 2ˆ10 = %. f ”,l);

10 printf(”\n ( S/N) q (dB) = 10 log3L ˆ2 = %. 2 f dB”,y);

Scilab code Exa 8.3 example3

1 // D i g i t a l Communication−Coding Techn iques : example
8−3 : ( pg 368)

2 R=100*10^3;

3 Rf =10*10^3;

4 Vref =-10;

5 Vo=-(Vref)*(Rf/R);// r e s o l u t i o n
6 a=(10/100);

7 b=(10/50);

8 c=(10/25);

9 d=(10/12.5);

10 V=-(Vref)*(a+b+c+d);// output v o l t a g e
11 printf(”\nThe step−s i z e i s de te rmined by l e a v i n g a l l

sw i t c h e s open and c l o s i n g the l s b ”);
12 printf(”\nVo = −(−10V) ( Rf/R) = %. 1 f ”,Vo);
13 printf(”\nThe r e s o l u t i o n i s 1 . 0 . I f a l l sw i t c h e s a r e

c l o s ed , a l o g i c 1 i s i nput . ”);
14 printf(”\nVo = %. f V”,V);

Scilab code Exa 8.4 example4

1 // D i g i t a l Communication−Coding Techn iques : example
8−4 : ( pg 375)

2 d=2;

3 d1=3;

4 d2=4;

5 x=d-1;
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6 a=(d/2) -1;

7 y=d1 -1;

8 b=1/2*(d1 -1);

9 z=d2 -1;

10 c=(d2/2) -1;

11 // pa r t ( a )
12 printf(”\nDmin = 2 , the no . o f e r r o r d e t e c t e d i s (

Dmin−1) = %. f ”,x);
13 printf(”\nDmin i s even , the no . o f e r r o r s c o r r e c t e d

equa l = (Dmin/2)−1 = %. f ”,a);
14 printf(”\nDmin = 3 , the no . o f e r r o r d e t e c t e d i s (

Dmin−1) = %. f ”,y);
15 printf(”\nDmin i s odd , the no . o f e r r o r s c o r r e c t e d

equa l = (Dmin/2)−1 = %. f ”,b);
16 printf(”\nDmin = 4 , the no . o f e r r o r d e t e c t e d i s (

Dmin−1) = %. f ”,z);
17 printf(”\nDmin i s even , the no . o f e r r o r s c o r r e c t e d

equa l = (Dmin/2)−1 = %. f ”,c);
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Chapter 9

Wired Digital Communications

Scilab code Exa 9.1 example1

1 //Wired D i g i t a l Communications : example 9−1 : ( pg
405 & 406)

2 M=110;

3 x=7;

4 n=log2(M);

5 a=(log10 (110)/log10 (2));

6 b=2^a;

7 u=(a/x)*100;

8 y=log10(b);

9 u1=(y/3) *100;

10 printf(”\nIn b ina ry system , n=log2M = %. 2 f ”,n);//
number o f b i t s

11 printf(”\n2 ˆ6 . 7 8 = %. f ”,b);
12 printf(”\n7 b i t s a r e r e q u i r e d and e f f i c i e n c y i s u =

%. f p e r c en t ”,u);
13 printf(”\nIn a dec ima l system , the number o f d i t s

r e q u i r e d i s %. f i . e t o t a l o f 3 d i t s ”,y);
14 printf(”\nThe e f f i c i e n c y i s %. f p e r c en t ”,u1);
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Scilab code Exa 9.2 example2

1 //Wired D i g i t a l Communications : example 9−2 : ( pg
407)

2 m=10^7;

3 Pe=10^ -6; // e r r o r p r o b a b i l i t y
4 a=m*Pe;// ave rage number o f e r r o r s
5 printf(”\ nave rage number o f e r r o r s = m∗ e r r o r

p r o b a b i l i t y ( Pe ) \n= %. f ”,a);
6 mprintf(”\n%. f expec t ed b i t e r r o r s i f %. f m i l l i o n

b i t s a r e r e c i e v e d ”,a,a);

Scilab code Exa 9.3 example 3

1 //Wired D i g i t a l Communications : example 9−3 : ( pg
407)

2 Tb =1/9600; // b i t f r e qu en cy
3 Pt=0.8; // t r an sm i t power
4 Eb=Pt*Tb;// ene rgy per b i t
5 printf(”\ nb i t f r e qu en cy = %. 7 f ”,Tb);
6 printf(”\nEb = Pt . Tb =%. 8 f J”,Eb);

Scilab code Exa 9.4 example4

1 //Wired D i g i t a l Communications : example 9−4 : ( pg
410)

2 bw =3*10^3; // bandwidth
3 x=1023; // s i g n a l−to−n o i s e r a t i o
4 C=bw*log2 (1+x);// c ap a c i t y o f t e l e phon e channe l
5 printf(”\ nthe t e l e phon e channe l has a bandwidth o f

about %. f Hz”,bw);
6 printf(”\nC = BW. l o g 2 (1+S/N) = %. f b i t s per second ”,

C);
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Scilab code Exa 9.5 example4

1 //Wired D i g i t a l Communications : example 9−5 : ( pg
411)

2 Tb =1/(8*10^3);// b i t f r e qu en cy
3 BWmin =1/(2* Tb);//minimum bandwidth
4 printf(”\nTb = %. 8 f s ”,Tb);
5 printf(”\nBWmin = 1/2 .Tb = %. f Hz”,BWmin);
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Chapter 10

Wireless Digital
Communication

Scilab code Exa 10.2 example2

1 // Wi r e l e s s D i g i t a l Communications : example 10−2 : (
pg 467)

2 n=3;

3 n1=7;

4 x=(2^n) -1;

5 y=(2^7) -1;

6 // pa r t ( a )
7 mprintf(”\n n=%. f ,PN sequence l e n g t h = %. f ”,n,x);
8 // pa r t ( b )
9 mprintf(”\n n=%. f ,PN sequence l e n g t h = %. f ”,n1 ,y);

Scilab code Exa 10.3 example3

1 // Wi r e l e s s D i g i t a l Communications : example 10−3 : (
pg 477)

2 x=56; // modulat ion b i t r a t e
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3 y=560; // ch ip r a t e
4 a=256; // modulat ion b i t r a t e
5 b=1792; // ch ip r a t e
6 z=y/x;

7 c=b/a;

8 // pa r t ( a )
9 printf(”\ nSpread ing = %. f ”,z);

10 printf(”\ nSpread ing = %. f ”,c);
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Chapter 12

Transmission Lines

Scilab code Exa 12.1 example1

1 // Transmi s s i on L in e s : example 12−1 : ( pg 575)
2 L=73.75*10^ -9;

3 C=29.5*10^ -12;

4 Z=sqrt(L/C);

5 x=5280;

6 z=sqrt((x*L)/(x*C));

7 printf(”\nFor the 1− f t s e c t i o n , \nZ0 = s q r t (L/C) = %
. f Ohm”,Z);

8 printf(”\nFor the 1−mi s e c t i o n , \nZ0 = %. f Ohm”,z);

Scilab code Exa 12.2 example2

1 // Transmi s s i on L in e s : example 12−2 : ( pg 574 & 575)
2 a=2; // p a r a l l e l w i r e l i n e
3 //D/d where D i s s p a c i n g between the w i r e s n d i s

d i amete r o f 1 conduc to r
4 b=2.35; // c o a x i a l l i n e
5 D=0.285;
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6 d=0.08;

7 e=1; // d i e l e c t r i c c on s t an t o f i n s u l a t i n g ma t e r i a l
r e l a t i v e to a i r

8 z=(276/e)*log10 (2*2);

9 z1 =(138/e)*log10(b);

10 z2 =(138/ sqrt (2.3)*log10(D/d));

11 // pa r t ( a ) Zo o f p a r a l l e l w i r e with D/d = 2
12 printf(”\nZo = 276/ s q r t ( e ) . l o g 10 . ( 2D/d ) = %. f Ohm”,z

);

13 // pa r t ( b ) Zo o f c o a x i a l l i n e with D/d = 2 . 3 5
14 printf(”\nZo = 138/ s q r t ( e ) . l o g 10 . (D/d ) = %. 1 f Ohm”,

z1);

15 // pa r t ( c ) Zo o f RG−8A/U c o a x i a l c a b l e with D=0.285
i n . & d=0.08 i n .

16 printf(”\nZo = 138/ s q r t ( 2 . 3 ) . l o g 10 . (D/d ) = %. f Ohm”,
z2);

Scilab code Exa 12.3 example3

1 // Transmi s s i on L in e s : example 12−3 : ( pg 579)
2 L=73.75*10^ -9;

3 C=29.5*10^ -12;

4 d=1; // d i s t a n c e
5 t=sqrt(L*C);

6 Vp=d/t;

7 printf(”\ nthe de l ay i n t r odu c ed i s t = s q r t (L .C) = %
. 1 1 f s ”,t);

8 printf(”\nThe v e l o c i t y o f p r opaga t i on i s , \nVp = d/
s q r t (L .C) = %. f f t / s ”,Vp);

Scilab code Exa 12.4 example4

1 // Transmi s s i on L in e s : example 12−4 : ( pg 580)
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2 v=2.07*10^8; // v e l o c i t y
3 c=3*10^8; // v e l o c i t y o f l i g h t
4 Er=2.3; // r e l a t i v e d i e l e c t r i c c on s t an t
5 vf=(v/c);// v e l o c i t y f a c t o r
6 vf1 =1/ sqrt(Er);

7 printf(”\nThe v e l o c i t y was 2 . 07∗10ˆ8 m/ s \ nvf = %. 2 f
”,vf);

8 printf(”\ nvf = 1/ s q r t ( Er ) = %. 2 f ”,vf1);

Scilab code Exa 12.5 example5

1 // Transmi s s i on L in e s : example 12−5 : ( pg 581)
2 c=3*10^8; // speed o f l i g h t
3 f=100*10^6; // f r e qu en cy o f s i g n a l
4 x=2.07*10^8; // v e l o c i t y o f wave p ropaga t i on
5 w=c/f;// wave l ength i n f r e e−space
6 w1=x/f;// wave l ength wh i l e t r a v e l i n g through an RG−8A

/U c o a x i a l c a b l e
7 printf(”\nIn f r e e space , lambda = c / f = %. f m”,w);
8 printf(”\nWhile t r a v e l i n g through RG−8A/U cab l e ,

lamda = c / f = %. 2 f m”,w1);

Scilab code Exa 12.7 example7

1 // Transmi s s i on L in e s : example 12−7 : ( pg 592 & 593)
2 Zl=300; // l oad impedance
3 Zo=50; // c h a r a c t e r i s t i c impedance
4 v=2.07*10^8; // v e l o c i t y i n RG−8A/U cab l e
5 f=27*10^6; // op e r a t i n g f r e qu en cy o f c i t i z e n ’ s band

t r a n sm i t t e r
6 Po=4; // output power o f t r a n sm i t t e r
7 l=10; // l e n g t h o f RG−8A/U cab l e
8 Rl=300; // input r e s i s t a n c e o f antenna
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9 T=((Zl-Zo)/(Zl+Zo));// r e f l e c t i o n c o e f f i c i e n t
10 h=v/f;// l e n g t h o f c a b l e i n wave l ength
11 le=l/h;// e l e c t r i c a l l e n g t h
12 x=Rl/Zo;//VSWR
13 y=((1+T)/(1-T));//VSWR
14 rp=(T)^2*Po;// r e f l e c t e d power
15 Pl=Po-rp;// l oad power
16 // pa r t ( a ) : The r e f l e c t i o n c o e f f i c i e n t
17 printf(”\nT = ZL−Z0/ZL+Z0 = %. 2 f ”,T);
18 // pa r t ( b ) : The e l e c t r i c a l l e n g t h o f the c a b l e i n

wave l eng th s ( h )
19 printf(”\nh = v/ f = %. 2 f m”,h);
20 mprintf(”\ nBecause the c a b l e i s 10m long , i t s

e l e c t r i c a l l e n g t h i s (%. f m) /(%. 2 f m/ wave l ength )
= %. 1 fh ”,l,h,le);

21 // pa r t ( c ) : The VSWR
22 printf(”\ nBecause l oad i s r e s i s t i v e , \nVSWR = %. f ”,x

);

23 printf(”\nAn a l t e r n a t i v r s o l u t i o n , because T i s
known , \nVSWR = 1+T/1−T = %. f ”,y);

24 // pa r t ( d ) : absorbed power
25 mprintf(”\ nthe r e f l e c t e d v o l t a g e i s T t imes the

i n c i d e n t vo l t a g e , \ n r e f l e c t e d v o l t a g e = %. 2 f W \
nPload = %. 2 f W”,rp ,Pl);

Scilab code Exa 12.8 example8

1 // Transmi s s i on L in e s : example 12−8 : ( pg 597)
2 Zo=100; // c h a r a c t e r i s t i c impedance
3 j=%i;

4 Zl = 200-j*150; // l oad impedance
5 l=4.3; // l e n g t h o f t r a n sm i s s i o n l i n e
6 x=200/ Zo;

7 y=150/ Zo;

8 a=0.4* Zo;
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9 b=0.57* Zo;

10 mprintf(”\nTo no rma l i z e the l oad impedance : \nzL =
ZL/Zo = %. f − j ∗%. 1 f ”,x,y);

11 //VSWR and equa t i on o f z i n shou ld b drawn from
impedance smith char t , the p l o t t e d p o i n t s shou ld
be read

12 printf(”\n z i n = 0 . 4 + j ∗0 . 5 7 ”);// from smith cha r t
13 mprintf(”\nZin = z i n ∗Zo = %. f Ohm + j ∗ %. f Ohm”,a,b)

;

Scilab code Exa 12.9 example9

1 // Transmi s s i on L in e s : example 12−9 : ( pg 599)
2 j=%i;

3 RL=120; // l oad r e s i s t a n c e from smith cha r t
4 ZL=75+j*50; // l oad impedance
5 Z0=50; // c h a r a c t e r i s t i c impedance
6 a=75/Z0;

7 y=50/Z0;// no rma l i z ed l oad impedance
8 z=2.4; // no rma l i z ed z at a po i n t tha t i s pu r e l y

r e s i s t i v e
9 ar=z*Z0;// a c t u a l r e s i s t a n c e

10 x=sqrt(Z0*RL);

11 printf(”\ n z l = ZL/Z0 = %. 1 f + j ∗%. f ”,a,y);
12 //VSWR, z in ,R can be found out from smith cha r t

manual ly
13 printf(”\nZ0ˆ = s q r t ( Z0∗RL) = %. 1 f Ohm”,x);//

c h a r a c t e r i s t i c impedance o f matc ing s e c t i o n
14 // ˆ i n d i c a t e s ( ’ ) complement s i g n

Scilab code Exa 12.10 example10

1 // Transmi s s i on L in e s : example 12−10 : ( pg 601)
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2 Z0=75; // c h a r a c t e r i s t i c impedance
3 j=%i;

4 ZL=50-j*100; // l oad impedance
5 x=50/Z0;

6 y=100/ Z0;

7 mprintf(”\nzL = ZL/Z0 = %. 2 f − j ∗ %. 2 f ”,x,y);
8 // r e s t o f the v a l u e s have to be c a l c u l a t e d manual ly

by smith cha r t or by u s i n g smith char t ’ s
s o f tw a r e s
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Chapter 13

Wave Propagation

Scilab code Exa 13.1 example1

1 //Wave Propagat i on : example 13−1 : ( pg 628)
2 x=(2*(1/2));

3 a=15;

4 d=53.5*10^ -6; // du r a t i on f o r each h o r i z o n t a l l i n e on
the r e c i e v e r

5 t=1/186000; // t ime de l ay between d i r e c t and r e f l e c t e d
s i g n a l

6 g=(t/d)*a;// ghos t width
7 printf(”\nt = d/v = %. 8 f ”,t);
8 printf(”\ nghost width = %. 2 f i n . ”,g);

Scilab code Exa 13.2 example2

1 //Wave Propagat i on : example 13−2 : ( pg 641 & 642)
2 S=83; // s a t e l l i t e l o n g i t u d e i n d e g r e e s
3 N=90; // s i t e l o n g i t u d e i n d e g r e e s
4 L=35; // s i t e l a t i t u d e i n d e g r e e s
5 G=S-N;
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6 a=atand ( -0.128/0.5736);

7 A=180+a;

8 x=cosd(G)*cosd(L);

9 b=0.1512;

10 d=x-b;

11 n=(cosd(G))^2;

12 m=(cosd(L))^2;

13 o=1-(m*n);

14 w=sqrt(o);

15 y=d/w;

16 E=atand(y);

17 printf(”\nThe azimuth i s equa l to A = 180+ ar c t an (
tanG/ tanL ) = %. f d e g r e e s ”,A);

18 printf(”\nThe e l e v a t i o n c a l c u l a t e d ,\ ntan (E)=cosG .
cosL −0.1512/ s q r t (1− co s ˆ2G. co s ˆ2L) = %. 4 f ”,y);

19 printf(”\nE = %. 3 f d e g r e e s ”,E);

Scilab code Exa 13.3 example3

1 //Wave Propagat i on : example 13−3 : ( pg 646)
2 x=(32+(44/60) +(36/3600));// N l a t i t u d e
3 y=(106+(16/60) +(37/3600));//W l o n g i t u d e
4 D=42.1642*10^6; // d i s t a n c e from the s a t e l l i t e to the

c e n t e r o f the e a r t h
5 R=6.378*10^6; // ear th ’ s r a d i u s
6 a=32.74333;

7 B= -7.27694;

8 m=D^2;

9 n=R^2;

10 e=2*D*R;

11 q=cosd(a)*cosd(B);

12 d=sqrt(m+n-(e*q));

13 c=2.997925*10^5; // v e l o c i t y o f l i g h t
14 de=d/c;

15 rd=(2*d)/c;
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16 printf(”\n N l a t i t u d e \ nconve r t ed i n t o d e g r e e s = %. 5
f ”,x);

17 printf(”\n W l o n g i t u d e \n c ov e r t e d i n t o d e g r e e s = %
. 7 f ”,y);

18 printf(”\nd = s q r t (Dˆ2 + Rˆ2 − 2 .D.R. co sa . cosB ) = %.
f mete r s ”,d);

19 printf(”\ nde lay = d/ c and r ound t r i p de l ay = 2d/ c ”)
;

20 printf(”\ nde lay = 0 .%. f s e c ond s ”,de);
21 printf(”\ n round t r i p de l ay = 0 .%. f s e c ond s ”,rd);

Scilab code Exa 13.4 example4

1 //Wave Propagat i on : example 13−4 : ( pg 651 & 652)
2 G=45; // antenna ga in
3 nt=25; // antenna n o i s e t empera tu r e
4 nt1 =70; //LNB no i s e t empera tu r e
5 nt2 =2; // n o i s e t empera tu r e ( r e c i e v e r and p a s s i v e

components )
6 T=nt+nt1+nt2;// t o t a l n o i s e t empera tu r e
7 x=G-10* log10(T);// f i g u r e o f mer i t
8 printf(”\nSum o f a l l o f the n o i s e t empera tu r e

c o n t r i b u t i o n s \nTs = %. f K”,T);
9 printf(”\nThe f i g u r e o f mer i t (G/T) \nG/T = G−10. l o g

( Ts ) = %. 2 f dB”,x);

Scilab code Exa 13.5 example5

1 //Wave Propagat i on : example 13−5 : ( pg 652 & 653)
2 d=41.130383*10^6; // d i s t a n c e
3 c=2.997925*10^8; // v e l o c i t y o f l i g h t
4 f=14.25*10^9; // up l i n k f r e qu en cy
5 h=c/f;// wave l ength
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6 x=(4* %pi*d)/h;

7 Lp=20* log10(x);// f r e e−space path l o s s
8 printf(”\nThe wave l ength i s c a l c u l a t e d by , \nh=c/ f =

%. 6 f ”,h);
9 printf(”\nThe f r e e−space path l o s s (Lp ) e xp r e s s e d i n

dB”);
10 printf(”\nLp (dB)= 20 l o g ( 4 . p i . d/h ) = %. 3 f dB”,Lp);
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Chapter 14

Antennas

Scilab code Exa 14.1 example1

1 // Antennas : example 14−1 : pg ( 6 69 )
2 c=3*10^8;

3 f=150*10^6;

4 h=c/f;

5 x=1/2;

6 D=0.5*2;

7 Rff =5*D;

8 printf(”\nThe wave l ength ( h ) f o r a h/2 d i p o l e at 150
MHz i s , \nh=c/ f = %. f m/ c y c l e ”,h);

9 printf(”\nh/2 = 1m, which i s the antennas d imens ion (
D) \nD/h = 1/2 = %. 1 f ”,x);

10 printf(”\n Rf f = 5D = %. f m”,Rff);

Scilab code Exa 14.2 example2

1 // Antennas : example 14−2 : pg ( 6 69 )
2 c=3*10^8; // v e l o c i t y o f l i g h t
3 f=12*10^9; // f r e qu en cy
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4 D=4.5; // d iamete r o f p a r a b o l i c r e f l e c t o r
5 h=c/f;// wave l ength
6 x=D/h;

7 R=(2*D^2)/h;

8 printf(”\nThe wavelength , \nh= %. 3 f m/ c y c l e ”,h);
9 printf(”\nD=4.5 meter \nD/h = %. f ”,x);

10 printf(”\ n s e l e c t equat i on , \nR > %. f m”,R);

Scilab code Exa 14.3 example3

1 // Antennas : example 14−3 : pg ( 6 71 )
2 Pt=10; // t r a n sm i t t e d power
3 // d i p o l e s have ga in 2 . 1 5dB
4 Gr =10^(2.15);// r e c i e v i n g antenna ga in ( r a t i o )

compared to i s o t r o p i c r a d i a t o r
5 Gt=Gr;// t r a n sm i t i n g antenna ga in ( r a t i o ) compared to

i s o t r o p i c r a d i a t o r
6 Gr =1.64;

7 c=3*10^8; // v e l o c i t y o f l i g h t
8 f=144*10^6; // f r e qu en cy
9 d=50*10^3; // d i s t a n c e between antennas

10 x=c/f;// wave l ength
11 y=x^2;

12 z=Pt*Gt*Gr*y;

13 a=(16*( %pi)^2);

14 b=a*(d^2);

15 Pr=z/b;// power r e c i e v e d
16 printf(”\nPr = Pt . Gt . Gr . h ˆ2/16 . p i ˆ 2 . dˆ2 = %. 1 2 f W”,

Pr);

Scilab code Exa 14.4 example4

1 // Antennas : example 14−4 : pg ( 6 74 )
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2 c=3*10^8; // v e l o c i t y o f l i g h t
3 f=100*10^6; // f r e qu en cy
4 h=c/f;// wave l ength
5 x=h/2; // d i p o l e i . e h/2
6 l=0.95*x;// app l y i ng 95% c o r r e c t i o n , the a c t u a l

optimum p h y s i c a l l e n g t h
7 L=486/100; // a l t e r n a t i v e method to f i n d l e n g t h
8 printf(”\nAt 100MHz, \nh=c/ f = %. f m”,h);
9 printf(”\ n l eng th o f antenna = %. 2 f m”,l);

10 mprintf(”\ n a l t e r n a t e method , L = 486/ f = %. 2 f f t
which i s equa l to %. 2 f m”,L,l);
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Chapter 16

Microwaves and Lasers

Scilab code Exa 16.1 example1

1 // Microwaves and La s e r s : example 16−1 : pg ( 7 53 )
2 h=0.3; // curve depth o f p a r a b o l i c r e f l e c t o r
3 D=3; // d iamete r o f p a r a b o l i c r e f l e c t o r
4 f=D/(16*h);// f o c a l l e n g t h
5 printf(”\ nFoca l l e n g t h ( f )= D/16 . h = %. 3 f m”,f);
6 mprintf(”\nThe f o c a l l e n g t h i s %. 3 f m out from the

c e n t e r o f the p a r a b o l i c r e f l e c t o r ”,f);

Scilab code Exa 16.2 example2

1 // Microwaves and La s e r s : example 16−2 : pg ( 7 55 )
2 D=3; // d iamete r o f microwave d i s h
3 k=0.6; // e f f i c i e n c y o f r e f l e c t o r
4 c=2.997925*10^8; // v e l o c i t y o f l i g h t
5 f=10*10^9; // f r e qu en cy
6 h=c/f;// wave l ength
7 x=(%pi*D)^2;

8 y=(h^2);
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9 a=k*(x/y);

10 Ap=10* log10(a);// powerga in
11 B=(70*h)/D;// beamwidth
12 printf(”\nAp( dBi )=10 l o gk ( p i .D) ˆ2/( h ˆ2) ”);
13 printf(”\nh= c/ f = %. 3 f m”,h);
14 printf(”\nAp( dBi ) = %. 2 f dBi ”,Ap);
15 printf(”\nbeamwidth = 70h/D = %. 1 f d e g r e e s ”,B);

Scilab code Exa 16.3 example3

1 // Microwaves and La s e r s : example 16−3 : pg ( 7 56 )
2 D=4.5; // d iamete r o f p a r a b o l i c r e f l e c t o r
3 k=0.62; // e f f i c i e n c y f a c t o r
4 x=(D/2)^2;

5 y=(k*%pi);

6 Ae=y*x;// ap e r t u r e e f f i c i e n c y
7 i=(%pi*x);// i d e a l c ap tu r e a r ea
8 printf(”\nAe = k . p i (D/2) ˆ2 sq .m = %. 2 f sq .m”,Ae);
9 mprintf(”\nThe i d e a l c ap tu r e a r ea f o r %. 1 f m

p a r a b o l i c antenna i s p i . (D/2) ˆ2 = %. 1 f sq .m”,D,i)
;
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Chapter 17

Television

Scilab code Exa 17.1 example1

1 // T e l e v i s i o n : example 17−1 : pg ( 8 22 )
2 bw =5*10^6; // bandwidth
3 t=53.5*10^ -6; // t ime a l l o c a t e d f o r each v i s i b l e t r a c e
4 T=2*bw*t;// i n c r e a s e i n h o r i z o n t a l r e s o l u t i o n
5 mprintf(”\nThe %. 8 f s a l l o c a t e d f o r each v i s i b l e

t r a c e cou ld now a deve l op a maximum %. f Hz v id eo
s i g n a l ”,t,bw);

6 printf(”\nThus , the t o t a l number o f v e r t i c a l l i n e s
r e s o l v a b l e i s %. f l i n e s ”,T);

Scilab code Exa 17.2 example2

1 // T e l e v i s i o n : example 17−2 : pg ( 8 22 )
2 bw =5*10^6; // bandwidth
3 l=428; // h o r i z o n t a l r e s o l u t i o n
4 t=l/(bw*2);// t r a c e t ime
5 x=1/30; // t ime a v a i l a b l e f o r a f u l l p i c t u r e
6 y=t+10*10^ -6; // assuming tha t 10 us i s used f o r

h o r i z o n t a l b l ank i ng
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7 n=x/y;//no . o f h o r i z o n t a l t r a c e s
8 c=600*0.7; // a l l ow i n g 32 l i n e s f o r v e r t i c a l r e t r a c e
9 printf(”\ n t r a c e t ime = %. 8 f s ”,t);

10 printf(”\ n t o t a l no . o f h o r i z o n t a l t r a c e s = %. f l i n e s
”,n);

11 printf(”\ n v e r t i c a l r e s o l u t i o n = %. f l i n e s ”,c);
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Chapter 18

Fibre Optics

Scilab code Exa 18.1 example1

1 // F ib r e Opt i c s : example 18−1 : pg ( 8 59 )
2 c=3*10^8; // v e l o c i t y o f l i g h t
3 f=4.4*10^14; // f r e qu en cy o f red l i g h t
4 f1 =7*10^14; // f r e qu en cy o f v i o l e t l i g h t
5 h1=c/f;// wave l ength o f r ed l i g h t
6 h2=c/f1;// wave l ength o f v i o l e t l i g h t
7 printf(”\nFor red , \nh = c/ f = %. 9 f m”,h1);
8 printf(”\nFor v i o l e t \nh = c/ f = %. 9 f m”,h2);

Scilab code Exa 18.2 example2

1 // F ib r e Opt i c s : example 18−1 : pg ( 8 59 )
2 n1 =1.535; // r e f r a c t i v e index o f f i b r e o p t i c s
3 n2 =1.490; // r e f r a c t i v e index o f c l a dd i n g
4 x=(n1^2) -(n2^2);

5 y=sqrt(x);// numer i c a l a p e r t u r e
6 z=asind(y);// th e t a
7 printf(”\nNA = s i n ( t h e t a ) i n (max) = s q r t ( n1ˆ2−n2 ˆ2) =

%. 3 f ”,y);
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8 printf(”\n ( th e t a ) i n (max) = %. 1 f d e g r e e s ”,z);

Scilab code Exa 18.3 example3

1 // F ib r e Opt i c s : example 18−3 : pg ( 8 68 )
2 w=22; // s p e c t r a l width o f LED
3 l=2; // l e n g t h o f f i b r e
4 d=95; // d i s p e r s i o n va lu e
5 p=d*w;// pu l s e d i s p e r s i o n
6 pt=p*l;// t o t a l p u l s e d i s p e r s i o n
7 printf(”\ npu l s e d i s p e r s i o n = %. f ps /km”,p);
8 printf(”\ n t o t a l p u l s e d i s p e r s i o n = pu l s e d i s p e r s i o n ∗

l e n g t h = %. f ps /km”,pt);

Scilab code Exa 18.4 example4

1 // F ib r e Opt i c s : example 18−4 : pg ( 8 85 )
2 d=30; // l e n g t h o f f i b r e c a b l e
3 l=0.4; // l o s s
4 T=d*l;// t o t a l c a b l e l o s s
5 printf(”\ n t o t a l c a b l e l o s s = %. f dB”,T);

Scilab code Exa 18.5 example5

1 // F ib r e Opt i c s : example 18−5 : pg ( 8 87 )
2 b=565; // Line b i t r a t e o f f i b r e 1
3 c=3.5; // Cable d i s p e r s i o n o f f i b r e 1
4 t=4; // Transmi t t e r s p e c t r a l width o f f i b r e 1
5 b1 =1130; // Line b i t r a t e o f f i b r e 2
6 c1=3.5; // Cable d i s p e r s i o n o f f i b r e 2
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7 t1=2; // Transmi t t e r s p e c t r a l width o f f i b r e 2
8 x=440000; // assumed gau s s i a n c on s t an t based on a 3−dB

o p t i c a l bandwidth u s i n g a FWHM pu l s e shape
9 L1=x/(b*c*t);// span l e n g t h i n km o f f i b r e 1

10 L2=x/(b1*c1*t1);// span l e n g t h i n km o f f i b r e 2
11 printf(”\nL1 = %. 1 f km”,L1);
12 printf(”\nL2 = %. 1 f km”,L2);
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