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Chapter 1

basic circuit concept

Scilab code Exa 1.1 example1

1 // Bas i c C i r c u i t Concepts
2 // page no−1.9
3 // example1 . 1
4 disp(” Current through 15Ohm r e s i s t o r i s g i v en by : ”);
5 disp(” I1 =30/15”);
6 I1 =30/15

7 printf(” c u r r e n t through 15Ohm r e s i s t o r = %. 2 f Ampere
”, I1)

8 disp(” Current through 5Ohm r e s i s t o r i s g i v en by : ”)
9 disp(” I2=5+2”);
10 I2=5+2

11 printf(” c u r r e n t through 5ohm r e s i s t o r = %. 2 f Ampere”
, I2)

12 disp(”R=100−30−5∗ I 2 / I1 ”);
13 R=(100 -30 -5*I2)/I1

14 printf(”R = %. 2 f Ohm”, R);

Scilab code Exa 1.2 example2
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1 // Bas i c C i r c u i t Concepts
2 // page no−1.10
3 // example1 . 2
4 disp(” from the g i v en f i g : ”)
5 disp(” I2−I 3=13”);
6 disp(”−20∗ I 1+8∗ I 2=0”);
7 disp(”−12∗ I1 −16∗ I 3=0”);
8 // s o l v i n g t h e s e e qu a t i o n s i n the matr ix form
9 A=[0 1 -1;-20 8 0;-12 0 -16]

10 B=[13 0 0]’

11 disp(”A=”)
12 disp(A)

13 disp(”B=”)
14 disp(B)

15 X=inv(A)*B

16 disp(”X=”)
17 disp(X)

18 disp(” I1 = 4Ampere”)
19 disp(” I2 = 10Ampere”)
20 disp(” I3 = −3Ampere”)

Scilab code Exa 1.3 example3

1 // Bas i c C i r c u i t Concepts
2 //pg no−1.11
3 // example 1 . 3
4 disp(” I a f=x”)
5 disp(” I f e=x−30”)
6 disp(” I ed=x+40”)
7 disp(” Idc=x−80”)
8 disp(” I cb=x−20”)
9 disp(” Iba=x−80”)

10 disp(”Apply ing KVL to the c l o s e d path AFEDCBA: ”)//
Apply ing KVL to the path AFEDCBA

11 disp(”x=4 .1/0 . 1 ”)
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12 x=4.1/0.1;

13 Iaf=x;

14 printf(”\ n I a f = %. 2 f Ampere”, Iaf);

15 Ife=x-30

16 printf(”\ n I f e = %. 2 f Ampere”, Ife);

17 Ied=x+40;

18 printf(”\ nIed = %. 2 f Ampere”, Ied);

19 Idc=x-80;

20 printf(”\ nIdc = %. 2 f Ampere”, Idc);

21 Icb=x-20;

22 printf(”\ nIcb = %. 2 f Ampere”, Icb);

23 Iba=x-80;

24 printf(”\ nIba = %. 2 f Ampere”, Iba);

Scilab code Exa 1.4 example4

1 // Bas i c C i r c u i t Concepts
2 //pg no− 1 . 1 2
3 // example 1 . 4
4 disp(”Apply ing KVL to the c l o s e d path OBAO”);//

Apply ing KVL to the c l o s e d path OBAO
5 disp(”3∗x−3∗y=2”);
6 disp(”Apply ing KVL to the c l o s e d path ABCA”);//

Apply ing KVL to the c l o s e d path ABCA
7 disp(”9∗x+12∗y=4”);
8 a=[3 -3;9 12];

9 b=[2 4]’

10 disp(”a=”)
11 disp(a)

12 disp(”b=”)
13 disp(b)

14 X=inv(a)*b;

15 disp(X)

16 disp(”x=0.5714286 Ampere”);
17 disp(”y=−0.095238 Ampere”);
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18 disp(” Ioa =0.57A”)
19 disp(” Iob=1−0.57”)
20 Iob =1 -0.57;

21 printf(”\ nIob = %2f A”, Iob);

22 disp(” Iab = 0 . 0 95 ”);
23 Iac =0.57 -0.095;

24 printf(”\ nIac = %2f A”, Iac);

25 disp(” Iab=1−0.57 + 0 . 0 95 ”)
26 Iab =1 -0.57 + 0.095;

27 printf(”\ nIob = %2f A”, Iab)

Scilab code Exa 1.5 example5

1 // Bas i c C i r c u i t Concepts
2 //pg no−1.12
3 // example 1 . 5
4 I1=2/5;

5 printf(” I1=2/5= %2f Ampere”, I1)

6 I2=4/8;

7 printf(”\ nI2=4/8= %2f Ampere”, I2)

8 printf(”\ nPo t e n t i a l d i f f e r e n c e between p o i n t s x and
y = Vxy = Vx−Vy”)

9 printf(”\ nWrit ing KVL equa t i o n s f o r the path x to y”
)//Wri t ing KVL equa t i on from x to y

10 printf(”\nVs+3∗ I 1+4−3∗ I2−Vy=0”)
11 printf(”\nVs+3∗ ( 0 . 4 ) + 4− 3 ∗ ( 0 . 5 ) −Vy = 0”)
12 printf(”\nVs+3∗ I 1+4−3∗ I2−Vy = 0”)
13 printf(”\nVx−Vy = −3.7”)
14 printf(”\nVxy = −3.7V”)

Scilab code Exa 1.6 example6

1 // Bas i c C i r c u i t Concepts
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2 //pg no−1.13
3 // example 1 . 6
4 I1 =20/15;

5 printf(” I1=2/5= %2f Ampere”, I1)

6 I2 =15/10;

7 printf(”\ nI2=4/8= %2f Ampere”, I2)

8 disp(” Vo l tage between p o i n t s A and B = VAB = VA−VB”)
;

9 disp(”Wri t ing KVL equa t i o n s f o r the path A to B : ”);
//Wri t ing KVL equa t i o n s f o r the path A to B

10 disp(”VA − 5∗ I 1 − 5 − 15 + 6∗ I 2 − VB = 0”);
11 disp(”VA − VB = 5∗1 . 3 3 + 5 + 15 + 6∗1 . 5 ”);
12 VAB =(5*1.33) +5+15 -(6*1.5);

13 printf(”VAB = %. 2 f Vol t ”, VAB)

Scilab code Exa 1.7 example7

1 // Bas i c C i r c u i t Concepts
2 // page no−1.13
3 // example1 . 7
4 I1=5/2;

5 printf(” I1=2/5= %2f Ampere”, I1)

6 I2=2;

7 printf(”\ nI2=4/8= %2f Ampere”, I2)

8 disp(” P o t e n t i a l d i f f e r e n c e VAB = VA − VB”);
9 disp(”Wri t ing KVL equa t i o n s f o r path A to B”) //

Wri t ing KVL equa t i o n s f o r path A to B
10 disp(”VA − 2∗ I 1 + 8 − 5∗ I 2 − VB = 0”);
11 disp(”VA − VB = ( 2 ∗ 2 . 5 ) − 8 5 + (5∗2 ) ”);
12 VAB =(2*2.5) -8+(5*2)

13 printf(”VAB = %. 2 f Vol t ”, VAB);

Scilab code Exa 1.8 example8
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1 // Bas i c C i r c u i t Concepts
2 // page no−1.14
3 // example1 . 8
4 I1 =10/8;

5 printf(” I1=2/5= %2f Ampere”, I1)

6 I2=5;

7 printf(”\ nI2=4/8= %2f Ampere”, I2)

8 disp(”Apply ing KVL to the path from A to B”) //
Apply ing KVL to the path from A to B

9 disp(”VA − 3∗ I 1 − 8 + 3∗ I 2 − VB = 0”);
10 disp(”VA − VB = 3∗1 . 2 5 + 8 − 3∗5 ”)
11 VAB= (3*1.25) +8 -(3*5);

12 printf(”VAB = %. 2 f Vol t ”, VAB);

Scilab code Exa 1.12 example12

1 // Bas i c C i r c u i t Concepts
2 // page no−1.17
3 // example1 . 1 2
4 disp(”Apply ing KVL to the c i r c u i t : ”);
5 disp(” 50 − 5∗ I − 1 . 2∗ I − 16 = 0”)
6 I=(50 -16) /6.2;

7 printf(” I= %. 2 f Amp”, I);

8 P=50*I;

9 printf(”\nPower d e l i v e r e d 50 V sou r c e = 50 ∗ 5.48= %
. 2 f W”, P);

Scilab code Exa 1.13 example13

1 // Bas i c C i r c u i t Concepts
2 // page no−1.18
3 // example1 . 1 3
4 disp(”By Current D i v i s i o n fo rmu la ; ”);
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5 I4 =4*(2/(2+4));

6 printf(” I4 = 4 ∗ (2/(2+4) ) = %. 2 f Amp”, I4);

Scilab code Exa 1.14 example14

1 // Bas i c C i r c u i t Concepts
2 // page no−1.19
3 // example1 . 1 4
4 disp(”Apply ing KVL to the mesh”);
5 disp(” 15 − 50∗ I − 50∗ I − 5∗ I ”);
6 I=15/105;

7 printf(” I =15/105 = %. 2 f Amp”, I);

8 V=15 -(50*0.143);

9 printf(”\ nVol tage at node 2 = 15 − 50∗ I = %. 2 f Vol t ”
, V);

Scilab code Exa 1.15 example15

1 // Bas i c C i r c u i t Concepts
2 //pg no .−1.20
3 // example 1 . 1 5
4 r1=3;

5 r2 =2.33;

6 r3=6;

7 v1=18;

8 v2 =5.985;

9 mprintf(”\ nApplying KCL at the node , \n (Va−18)/3+(Va
−5 .985) /2.33+Va/6 = 0”);

10 Va=((v1*r2*r3)+(v2*r1*r3))/((r2*r3)+(r1*r3)+(r1*r2))

;

11 printf(”\ nSo l v i ng the equat i on , we get , \nVa = %. 2 f V
”,Va);
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Chapter 2

Network Theorem 1

Scilab code Exa 2.1 example1

1 //Network Theorem−1
2 //pg no .−2.4
3 // example2 . 1
4 printf(”\ nConver t ing the two d e l t a networks formed

by r e s i s t o r s 4 . 5 Ohm, 3Ohm, and 7 . 5Ohm i n t o
e q u i v a l e n t s t a r networks ”);

5 a=4.5;

6 b=3;

7 c=7.5;

8 R1= (a*c)/(a+b+c);

9 R2= (c*b)/(c+b+a);

10 R3= (a*b)/(a+b+c);

11 mprintf(”\nR1=R6 = %. 2 f Ohm \nR2=R5 = %. 1 f Ohm \nR3=
R4 = %. 1 f Ohm”,R1 ,R2,R3);

Scilab code Exa 2.2 example2

1 //Network Theorem−1
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2 //pg no .−2.2
3 // example2 . 5
4 // c o nv e r t i n g d e l t a network to s t a r network
5 a=10;

6 b=10;

7 c=10;

8 R=(a*b)/(a+b+c);

9 printf(”\ nConver t ing the d e l t a formed by t h r e e
r e s i s t o r s o f 10 Ohm i n t o an e q u i v a l e n t s t a r
network ”);

10 mprintf(”\nR1=R2=R3= %. 3 f Ohm”,R);

Scilab code Exa 2.3 example3

1 //Network Theorem−1
2 //pg no .−2.7
3 // example2 . 3
4 a=4;

5 b=3;

6 c=6;

7 // s t a r to d e l t a c o n v e r s i o n
8 R1=c+a+((a*c)/b);

9 R2=c+b+((c*b)/a);

10 R3=a+b+((a*b)/c);

11 x=1.35;

12 y=0.9;

13 RAB=(c*(x+y))/(c+x+y);

14 printf(”\nR1 = %. f Ohm”,R1);
15 printf(”\nR2 = %. 1 f Ohm”,R2);
16 printf(”\nR3 = %. f Ohm”,R3);
17 printf(”\nThe network can be s i m p l i f i e d as , \nRAB =

%. 2 f Ohm”,RAB);
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Scilab code Exa 2.5 example5

1 //Network Theorem−1
2 //pg no .−2.9
3 // example2 . 5
4 // c o nv e r t i n g d e l t a network to s t a r network
5 a=25;

6 b=20;

7 c=35;

8 R1=(b*c)/(a+b+c);

9 R2=(a*b)/(a+b+c);

10 R3=(a*c)/(a+b+c);

11 printf(”\ nConver t ing the d e l t a formed by r e s i s t o r s
20 Ohm ,25 Ohm, 35 Ohm i n t o an e q u i v a l e n t s t a r
network ”);

12 printf(”\nR1= %. 2 f Ohm”,R1);
13 printf(”\nR2= %. 2 f Ohm”,R2);
14 printf(”\nR3= %. 2 f Ohm”,R3);

Scilab code Exa 2.8 example8

1 //Network Theorem−1
2 //pg no .−2.15
3 // example2 . 8
4 a=5;

5 b=4;

6 c=3;

7 // S ta r to d e l t a c o n v e r s i o n
8 R1=a+b+((a*b)/c);

9 R2=c+b+((c*b)/a);

10 R3=a+c+((a*c)/b);

11 a1=6;

12 b1=4;

13 c1=8;

14 // Sa t r to d e l t a c o n v e r s i o n
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15 R4=a1+b1+((a1*b1)/c1);

16 R5=c1+b1+((c1*b1)/a1);

17 R6=a1+c1+((a1*c1)/b1);

18 x=6.17;

19 y=9.78;

20 RAB=(x*y)/(x+y);

21 printf(”\ nConver t ing s t a r network formed by 3 Ohm, 4
Ohm ,5 Ohm i n t o e q u i v a l e n t d e l t a network ”);

22 mprintf(”\nR1= %. 2 f Ohm \nR2= %. 1 f Ohm \nR3 = %. 2 f
Ohm”,R1 ,R2,R3);

23 printf(”\ nS im i l a r l y , c o n v e r t i n g s t a r network formed
by 6 Ohm, 4 Ohm ,8 Ohm i n t o e q u i v a l e n t d e l t a
network ”);

24 mprintf(”\nR4= %. f Ohm \nR5= %. 2 f Ohm \nR6 = %. f Ohm
”,R4 ,R5,R6);

25 printf(”\n S imp l i f y i n g the p a r a l l e l networks , we ge t
\nRAB = %. 2 f Ohms”,RAB);

Scilab code Exa 2.9 example9

1 //Network Theorem 1
2 // page no−2.18
3 // example2 . 9
4 disp(”Apply ing KVL to mesh 1”);
5 disp(” 10∗ I1−3∗ I2−6∗ I 3=0”);.... // equa t i on 1
6 disp(”Apply ing KVL to mesh 2”);
7 disp(”−3∗ I 1+10∗ I 2=−5”);.... // equa t i on 2
8 disp(”Apply ing KVL to mesh 3”);
9 disp(”−6∗ I 1+10∗ I 3=25”);.... // equa t i on 3
10 disp(” So l v i n g the t h r e e e qu a t i o n s ”);
11 A=[10 -3 -6;-3 10 0;-6 0 10] // s o l v i n g the e qua t i o n s

i n matr ix form
12 B=[10 -5 25]’

13 X=inv(A)*B;

14 disp(X);
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15 disp(” I1 =4.27 A”);
16 disp(” I2 =0.78 A”);
17 disp(” I3 =5.06 A”);
18 disp(” I5ohm=4.27 A”);

Scilab code Exa 2.10 example10

1 //Network Theorem 1
2 // page no−2.19
3 // example 2 . 1 0
4 disp(”Apply ing KVL to mesh 1”);
5 disp(”7∗ I1−I 2=10”);.... // equa t i on 1
6 disp(”Apply ing KVL to mesh 2”);
7 disp(”−I 1+6∗ I2−3∗ I 3=0”);.... // equa t i on 2
8 disp(”Apply ing KVL to mesh 3”);
9 disp(”−3∗ I 2+13∗ I 3=−20”);.... // equa t i on 3
10 disp(” So l v i n g the t h r e e e qu a t i o n s ”);
11 A=[7 -1 0;-1 6 -3;0 -3 13]; // s o l v i n g the e qua t i o n s

i n matr ix form
12 B=[10 0 -20]’

13 X=inv(A)*B;

14 disp(X);

15 disp(” I1 =1.34 A”);
16 disp(” I1 =−0.62 A”);
17 disp(” I3 =−1.68 A”);
18 disp(” I2ohm=1.34 A”);

Scilab code Exa 2.11 example11

1 //Network Theorem 1
2 // page no−2.20
3 // example 2 . 1 1
4 disp(”Apply ing KVL to mesh 1”);
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5 disp(”3∗ I1−I2−2∗ I 3=8”);.... // equa t i on 1
6 disp(”Apply ing KVL to mesh 2”);
7 disp(”−I 1+8∗ I2−3∗ I 3=10”);.... // equa t i on 2
8 disp(”Apply ing KVL to mesh 3”);
9 disp(”−2∗ I1−3∗ I 2+10∗ I 3=12”);.... // equa t i on 3
10 disp(” So l v i n g the t h r e e e qu a t i o n s ”);
11 A=[3 -1 -2;-1 8 -3;-2 -3 10]; // s o l v i n g the e qua t i o n s

i n matr ix form
12 B=[8 10 12]’

13 X=inv(A)*B;

14 disp(X);

15 disp(” I1 =6.01 A”);
16 disp(” I1 =3.27 A”);
17 disp(” I3 =3.38 A”);
18 disp(” I5ohm=3.38 A”);

Scilab code Exa 2.12 example12

1 //Network Theorem 1
2 // page no−2.21
3 // example 2 . 1 2
4 disp(”Apply ing KVL to mesh 1”);
5 disp(”8∗ I1−I2−4∗ I 3=4”);.... // equa t i on 1
6 disp(”Apply ing KVL to mesh 2”);
7 disp(”−I 1+8∗ I2−5∗ I 3=0”);.... // equa t i on 2
8 disp(”Apply ing KVL to mesh 3”);
9 disp(”−4∗ I1−5∗ I 2+15∗ I 3=0”);.... // equa t i on 3
10 disp(” So l v i n g the t h r e e e qu a t i o n s ”);
11 A=[8 -1 -4;-1 8 -5;-4 -5 15]; // s o l v i n g the e qua t i o n s

i n matr ix form
12 B=[4 0 0]’

13 X=inv(A)*B;

14 disp(X);

15 disp(” I1 =0.66 ”);
16 disp(” I1 =0.24 A”);
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17 disp(” I3 =0.26 A”);
18 disp(” c u r r e n t s u pp l i e d by the b a t t e r y = 0 . 6 6 A”);

Scilab code Exa 2.13 example13

1 //Network Theorem 1
2 // page no−2.22
3 // example 2 . 1 3
4 disp(”Apply ing KVL to mesh 1”);
5 disp(”V+13∗ I1−2∗ I2−5∗ I 3=20”);... //mesh equa t i on 1
6 disp(”Apply ing KVL to mesh 2”);
7 disp(”2∗ I1−6∗ I 2+I3=0”);//mesh equa t i on 2
8 disp(”Apply ing KVL to mesh 3”);
9 disp(”V+5∗ I 1+I2 −10∗ I 3=0”);//mesh equa t i on 3
10 disp(” pu t t i n g I1=0 in equa t i on 1 , 2 and 3 we ge t ”);
11 disp(”V−2∗ I2−5∗ I 3=20”);.... // equa t i on 1
12 disp(”−6∗ I 2+I3=0”);.... // equa t i on 2
13 disp(”V+I2 −10∗ I 3=0”);.... // equa t i on 3
14 disp(” So l v i n g the t h r e e e qu a t i o n s ”);
15 A=[1 -2 -5;0 -6 1;1 1 -10]; // s o l v i n g the e qua t i o n s

i n matr ix form
16 B=[20 0 0]’

17 X=inv(A)*B;

18 disp(X);

19 disp(”V=43.7 V”)

Scilab code Exa 2.14 example14

1 //Network Theorem 1
2 // page no−2.13
3 // example2 . 1 4
4 disp(”Mesh 1 c o n t a i n s a c u r r e n t s ou r c e o f 6A. Hence ,

we cannot w r i t e KVL equa t i on f o r Mesh 1 . d i r e c t i o n
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o f c u r r e n t s ou r c e and mesh c u r r e n t I1 a r e same , ”
);

5 disp(” I1=6A”);.... // equa t i on 1
6 disp(”Apply ing KVL to mesh 2”);
7 disp(” 18∗ I2−6∗ I 3 =108”);.... // equa t i on 2
8 disp(”Apply ing KVL to mesh 3”);
9 disp(”6∗ I2 −11∗ I 3=9”);.... // equa t i on 3
10 disp(” So l v i n g the t h r e e e qu a t i o n s ”);
11 A=[18 -6;6 -11];... // s o l v i n g the e qua t i o n s i n matr ix

form
12 B=[108 9]’

13 X=inv(A)*B;

14 disp(X);

15 disp(” I3 = 3A”);
16 disp(” I2ohm = 3A”);

Scilab code Exa 2.15 example15

1 //Network Theorem 1
2 // page no−2.23
3 // example2 . 1 5
4 disp(” from the f i g , ”);
5 disp(”IA=I1 ”);.... // equa t i on 1
6 disp(” IB=I2 ”);.... // equa t i on 2
7 disp(”Apply ing Kvl to mesh 1 : ”);
8 disp(”5−5∗ I1 −10∗IB−10∗( I1−I 2 )−5∗IA=0”);
9 disp(”5−5∗ I1 −10∗ I2 −10∗ I 1+10∗ I2−5∗ I 1=0”);
10 disp(”−20∗ I 1=−5”);
11 I1 =5/20;

12 printf(” I1= %. 2 f A”, I1);.... // equa t i on 3
13 disp(”Apply ing Kvl to mesh 2 : ”);
14 disp(” 15∗ I1 −15∗ I 2=10”);.... // equa t i on 4
15 disp(”Put I1 =0.25 A in equa t i on 4”);
16 disp(”−6.25=15∗ I 2 ”);
17 I2= -6.25/15;
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18 printf(” I2= %. 2 f A”, I2);

Scilab code Exa 2.17 example17

1 //Network Theorem 1
2 // page no−2.25
3 // example2 . 1 7
4 disp(” from the f i g , ”);
5 disp(”V1=−5∗ I 1 ”);.... // equa t i on 1
6 disp(”V2=2∗ I 2 ”);.... // equa t i on 2
7 disp(”Apply ing Kvl to mesh 1 : ”);
8 disp(” 20∗ I 1+3∗ I 2=−5”);.... // equa t i on 3
9 disp(”Apply ing Kvl to mesh 2 : ”);
10 disp(” 11∗ I1−3∗ I 2=10”);... // equa t i on 4
11 disp(” So l v i n g e qua t i o n s 3 and 4”);... // s o l v i n g

e qua t i o n s i n matr ix form
12 A=[20 3;11 -3];

13 B=[-5 10]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” I1 =0.161 A”);
17 disp(” I2 =−2.742 A”);

Scilab code Exa 2.18 example18

1 //Network Theorem−1
2 //pg no .−2.25
3 // example2 . 1 8
4 disp(” from the f i g , ”);
5 disp(” Iy=I1 ”);.... // equa t i on 1
6 disp(” Ix=I1−I 2 ”);.... // equa t i on 2
7 disp(”Apply ing Kvl to mesh 1 : ”);
8 disp(”−10∗ I 1+3∗ I 2=5”);.... // equa t i on 3
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9 disp(”Apply ing Kvl to mesh 2 : ”);
10 disp(”−I1−3∗ I 2=10”);... // equa t i on 4
11 disp(” So l v i n g e qua t i o n s 3 and 4”);... // s o l v i n g

e qua t i o n s i n matr ix form
12 A=[-10 3;-1 -3];

13 B=[5 10]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” I1 =−1.364 A”);
17 disp(” I2=−2878 A”);
18 x= -1.364;

19 y= -2.878;

20 Ix=x-y;

21 mprintf(”\ nIy = %. 3 f A \ nIx = %. 3 f A”,x,Ix);

Scilab code Exa 2.19 example19

1 //Network Theorem 1
2 // page no−2.26
3 // example2 . 1 9
4 disp(”Apply ing KVL to mesh 1 : ”);
5 disp(” 11∗ I1 −10∗ I 2=2”);.... // equa t i on 1
6 disp(”Wri t ing c u r r e n t equa t i on to supermesh : ”)
7 disp(” I3−I 2=4”);.... // equa t i on 2
8 disp(”Apply ing KVL to ou t e r path o f supermesh : ”);
9 disp(”2∗ I1−3∗ I2−3∗ I 3=0”);.... // equa t i on 3
10 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
11 A=[11 -10 0;0 -1 1;2 -3 -3];

12 B=[2 4 0]’

13 X=inv(A)*B;

14 disp(X);

15 I1= -2.35

16 I2= -2.78

17 I3=1.22
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18 I4=I1-I2;

19 printf(”\ ncu r r en t through the 10 ohm r e s i s t o r = I1−
I 2 = %. 2 f A”, I4);

Scilab code Exa 2.20 example20

1 //Network Theorem 1
2 // page no−2.26
3 // example2 . 2 0
4 disp(” w r i t i n g equa t i on f o r supermesh , ”);
5 disp(” I1−I 3=7”);.... // equa t i on 1
6 disp(”Apply ing Kvl to the ou t e r path o f the

supermesh : ”);
7 disp(”−I 1+4∗ I2−4∗ I 3 = −7”);.... // equa t i on 2
8 disp(”Apply ing Kvl to mesh 2 : ”);
9 disp(” I1−6∗ I 2+3∗ I 3 = 0”);... // equa t i on 3
10 disp(” So l v i n g e qua t i o n s 1 ,2 and 3”);... // s o l v i n g

e qua t i o n s i n matr ix form
11 A=[1 0 -1;-1 4 -4;1 -6 3];

12 B=[7 -7 0]’

13 X=inv(A)*B;

14 disp(X);

15 disp(” I1=9 A”);
16 disp(” I2=−2.5 A”);
17 disp(” I3=−2 A”);
18 x=2.5;

19 y=2;

20 z=x-y;

21 mprintf(”\ nCurrent through the 3−Ohm r e s i s t o r = I2−
I 3 =%. 1 f A”,z);

Scilab code Exa 2.21 example21
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1 //Network Theorem 1
2 // page no−2.27
3 // example2 . 2 1
4 disp(”Apply ing KVL to mesh 1 : ”);
5 disp(” 15∗ I1 −10∗ I2−5∗ I 3=50”);.... // equa t i on 1
6 disp(”Wri t ing c u r r e n t equa t i on to supermesh : ”)
7 disp(” I2−I 3=2 A”);.... // equa t i on 2
8 disp(”Apply ing KVL to ou t e r path o f supermesh : ”);
9 disp(”−15∗ I 1+12∗ I 2+6∗ I 3=0”);.... // equa t i on 3
10 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
11 A=[15 -10 -5;0 1 -1;-15 12 6];

12 B=[50 2 0]’

13 X=inv(A)*B;

14 disp(X);

15 I1=20

16 I2 =17.33

17 I3 =15.33

18 I4=I1-I3;

19 printf(”\ ncu r r en t through the 5 ohm r e s i s t o r = I1−I 3
= %. 2 f A”, I4);

Scilab code Exa 2.22 example22

1 //Network Theorem 1
2 // page no−2.28
3 // example2 . 2 2
4 disp(” from the f i g , ”);
5 disp(” I4=40”);.... // equa t i on 1
6 disp(”\nmeshes 2 and 3 form a supermesh . c u r r e n t

equa t i on f o r supermesh , ”)
7 disp(”−I 1+2∗ I2−I 3 = 0”);.... // equa t i on 2
8 disp(”Apply ing Kvl to supermesh : ”);
9 disp(”−1/5( I2−I 1 ) −1/20∗ I2 −1/15∗ I3 −1/2( I3−I 4 )=0”)

;.... // equa t i on 3
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10 disp(” app l y i ng KVL to mesh 1”);
11 disp(”−1/10∗ I1 −1/5( I1−I 2 ) −1/6( I1−I 4 )=6”);... //

equa t i on 4
12 disp(” So l v i n g e qua t i o n s 1 ,2 ,3 and 4”);... // s o l v i n g

e qua t i o n s i n matr ix form
13 A=[0 0 0 1;-1 2 -1 0;0.2 -0.25 -17/30 0.5; -7/15 0.2

0 1/6];

14 B=[40 0 0 6]’

15 X=inv(A)*B;

16 disp(X);

17 disp(” I1=10 A”);
18 disp(” I2=−20 A”);
19 disp(” I3=30 A”);
20 disp(” I4=40 A”);

Scilab code Exa 2.24 example24

1 //Network Theorem 1
2 // page no−2.29
3 // example2 . 2 4
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”2∗V1−V2 = 2”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”3∗V2−V1 = 4”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[2 -1;-1 3];

10 B=[2 4]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”V1= 2 V”);
14 disp(”V2=−2 V”);
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Scilab code Exa 2.25 example25

1 //Network Theorem 1
2 // page no−2.30
3 // example2 . 2 5
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”8∗VA−2∗VB = 50”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”−3∗VA+9∗VB = 85”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[8 -2;-3 9];

10 B=[50 85]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”VA= 9 . 3 9 V”);
14 disp(”VB= 12 . 5 8 V”);

Scilab code Exa 2.26 example26

1 //Network Theorem 1
2 // page no−2.30
3 // example2 . 2 6
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”5∗V1−2∗V2 = −24”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(” 10∗V1−31∗V2+6∗V3 = 300 ”);... // equa t i on 2
8 disp(”Apply ing KCL to node 3 : ”);
9 disp(”−4∗V2 +9∗V3 = 160 ”);... // equa t i on 3
10 disp(” So l v i n g e qua t i o n s 1 ,2 and 3”);... // s o l v i n g

e qua t i o n s i n matr ix form
11 A=[5 -2 0;10 -31 6;0 -4 9];

12 B=[-24 300 160]’

13 X=inv(A)*B;

14 disp(X);
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15 disp(”V1= −8.77 V”);
16 disp(”V2= −9.92 V”);
17 disp(”V3= 13 . 3 7 V”);
18 x=13.37;

19 y= -9.92;

20 z=(x-y)/5;

21 printf(”\ ncu r r en t through the 5 ohm r e s i s t o r = V3−V2
/5 = %. 2 f A”,z);

Scilab code Exa 2.27 example27

1 //Network Theorem 1
2 // page no−2.31
3 // example2 . 2 7
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(” 50∗V1−20∗V2 = 2400 ”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”−10∗V1+19∗V2 = 240 ”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[50 -20;-10 19];

10 B=[2400 240]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”V1= 67 . 2 V”);
14 disp(”V2=−48 V”);

Scilab code Exa 2.28 example28

1 //Network Theorem 1
2 // page no−2.32
3 // example2 . 2 8
4 disp(”Apply ing KCL to node 1 : ”);
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5 disp(”4∗VA−2∗VB = 5”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”−2∗VA+3∗VB = 4”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[4 -2;-2 3];

10 B=[5 4]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”VA= 2 . 8 8 V”);
14 disp(”VB= 3 . 2 5 V”);

Scilab code Exa 2.29 example29

1 //Network Theorem 1
2 // page no−2.33
3 // example2 . 2 9
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”4∗V1−2∗V2−V3 = −24”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”−50∗V1+71∗V2−20∗V3 = 0”);... // equa t i on 2
8 disp(”Apply ing KCL to node 3 : ”);
9 disp(”−5V1−4∗V2 +10∗V3 = 180 ”);... // equa t i on 3
10 disp(” So l v i n g e qua t i o n s 1 ,2 and 3”);... // s o l v i n g

e qua t i o n s i n matr ix form
11 A=[4 -2 -1;-50 71 -20;-5 -4 10];

12 B=[-24 0 180]’

13 X=inv(A)*B;

14 disp(X);

15 disp(”V1= 6 . 3 5 V”);
16 disp(”V2= 11 . 7 6 V”);
17 disp(”V3= 25 . 8 8 V”);
18 x=25.88;

19 y=11.76;

20 z=(x-y);
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21 printf(”\ ncu r r en t through the 5 ohm r e s i s t o r = V3−V2
/5 = %. 2 f A”,z);

Scilab code Exa 2.30 example30

1 //Network Theorem 1
2 // page no−2.34
3 // example2 . 3 0
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”8∗V1−V2 = 50”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”−2∗V1+11∗V2 = −500”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[8 -1;-2 17];

10 B=[50 -500]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”V1= 2 . 6 1 V”);
14 disp(”V2=−29.1 V”);
15 x=2.61;

16 y= -29.1;

17 I1=-x/2;

18 I2=(x-y)/10; // c u r r e n t through 10 Ohm r e s i s t o r
19 I3=(y+50) /2; // 50 v o l t s i s the supp ly to the c i r c u i t
20 mprintf(”\ nI1= %. 2 f A \ nI2= %. 2 f A \ nI3= %. 2 f A”,I1 ,

I2 ,I3);

Scilab code Exa 2.31 example31

1 //Network Theorem 1
2 // page no−2.34
3 // example2 . 3 0
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4 disp(”Apply ing KCL to node a : ”);
5 disp(” 0 . 5∗Va−0.2∗Vb = 34 . 2 ”);.... // equa t i on 1
6 disp(”Apply ing KCL to node b : ”);
7 disp(” 0 . 1∗Va−0.4∗Vb = −32.4 ”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[0.5 -0.2;0.1 -0.4];

10 B=[34.2 -32.4]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”Va= 112 V”);
14 disp(”Vb= 109 V”);
15 x=112;

16 y=109;

17 I1=(120-x)/0.2;

18 I2=(x-y)/0.3;

19 I3=(110-y)/0.1;

20 mprintf(”\ nI1= %. f A \ nI2= %. f A \ nI3= %. f A”,I1 ,I2,
I3);

Scilab code Exa 2.32 example32

1 //Network Theorem 1
2 // page no−2.35
3 // example2 . 3 5
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”V1 = 50”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”−2∗V1+17∗V2 = 50”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[1 0;-2 17];

10 B=[50 50]’

11 X=inv(A)*B;

12 disp(X);
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13 disp(”V1= 50 V”);
14 disp(”V2= 8 . 8 2 V”);
15 x=8.82;

16 y=(x/10);

17 printf(”\ ncu r r en t i n the 10−Ohm r e s i s t o r =V2/10 =%. 2
f A”,y);

Scilab code Exa 2.33 example33

1 //Network Theorem 1
2 // page no−2.36
3 // example2 . 3 3
4 disp(”Apply ing KCL to node a : ”);
5 disp(”6∗Va−5∗Vb = −20”);.... // equa t i on 1
6 disp(”Apply ing KCL to node b : ”);
7 disp(”−10∗Va+17∗Vb−5∗Vc = 0”);... // equa t i on 2
8 disp(”At node c ”);
9 disp(”Vc = 20”);
10 disp(” So l v i n g e qua t i o n s 1 ,2 and 3”);... // s o l v i n g

e qua t i o n s i n matr ix form
11 A=[6 -5 0;-10 17 -5;0 0 1];

12 B=[-20 0 20]’

13 X=inv(A)*B;

14 disp(X);

15 disp(”Va= 3 . 0 8 V”);
16 disp(”Vb= 7 . 6 9 V”);
17 x=3.08;

18 y=7.69;

19 z=20;

20 Va = x-y;

21 Vb = y-z;

22 mprintf(”\nV1 = Va−Vb =%. 2 f V \nV2 = Vb−Vc =%. 2 f V”,
Va ,Vb);
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Scilab code Exa 2.34 example34

1 //Network Theorem 1
2 // page no−2.37
3 // example2 . 3 3 4
4 disp(”At node A: ”);
5 disp(”VA = 60”);.... // equa t i on 1
6 disp(”Apply ing KCL to node B : ”);
7 disp(”−VA+3∗VB−VC = 12”);... // equa t i on 2
8 disp(”Apply ing KCL to node C: ”);
9 disp(”−2∗VA−5∗VB+10∗VC”);... // equa t i on 3
10 disp(” So l v i n g e qua t i o n s 1 ,2 and 3”);... // s o l v i n g

e qua t i o n s i n matr ix
11 A=[1 0 0;-1 3 -1;-2 -5 10];

12 B=[60 12 24]’

13 X=inv(A)*B;

14 disp(X);

15 disp(”VC= 31 . 6 8 V”);
16 disp(” Vo l tage a c r o s s the 100 Ohm r e s i s t o r = 31 . 6 8 V”

);

Scilab code Exa 2.35 example35

1 //Network Theorem 1
2 // page no−2.38
3 // example2 . 3 5
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(” 2 . 5∗V1−0.5∗V2 = 5”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”V1−V2 = 0”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
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9 A=[2.5 -0.5;1 -1];

10 B=[5 0]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”V1= 2 . 5 V”);
14 disp(”V2=−2.5 V”);

Scilab code Exa 2.37 example37

1 //Network Theorem 1
2 // page no−2.39
3 // example2 . 3 7
4 disp(”Apply ing KCL to node 1 : ”);
5 disp(”2∗V1+17∗V2 = 0”);.... // equa t i on 1
6 disp(”Apply ing KCL to node 2 : ”);
7 disp(”V1+6V2 = 0”);... // equa t i on 2
8 disp(” So l v i n g e qua t i o n s 1 and 2”);... // s o l v i n g

e qua t i o n s i n matr ix form
9 A=[2 17;1 6];

10 B=[0 0]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”V1= 0 V”);
14 disp(”V2= 0 V”);

Scilab code Exa 2.38 example38

1 //Network Theorem 1
2 // page no−2.40
3 // example2 . 3 8
4 disp(”Apply ing KCL to node a : ”);
5 disp(”2∗Va−0.5∗Vb−0.5∗Vc = 5”);.... // equa t i on 1
6 disp(”Apply ing KCL to node b : ”);
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7 disp(”−3/2∗Va+5/6∗Vb+2/3∗Vc = −1”);... // equa t i on 2
8 disp(”Apply ing KCL to node c : ”);
9 disp(” 1/2∗Va+1/3∗Vb−31/30∗Vc = −1”);... // equa t i on 3
10 disp(” So l v i n g e qua t i o n s 1 ,2 and 3”);... // s o l v i n g

e qua t i o n s i n matr ix form
11 A=[2 -0.5 -0.5;-3/2 5/6 2/3;0.5 1/3 -31/30 ];

12 B=[5 -1 0]’

13 X=inv(A)*B;

14 disp(X);

15 disp(”Va= 4 . 3 03 V”);
16 disp(”Vb= 3 . 8 7 V”);
17 disp(”Vc= 3 . 3 3 V”);

Scilab code Exa 2.39 example39

1 //Network Theorem 1
2 // page no−2.41
3 // example2 . 3 9
4 disp(” from the f i g u r e ”);
5 disp(”V4= 40 V”);// equa t i on 1
6 disp(” nodes 2 and 3 form suoe rnode : ”);
7 disp(”V1−2∗V2+V3 = 0”);.... // equa t i on 2
8 disp(”Apply ing KCL to node 1 : ”);
9 disp(” 7/15∗V1−1/5∗V2 = 2/3 ”);... // equa t i on 3
10 disp(”Apply ing KCL to supernode : ”);
11 disp(”−23/30∗V1 +83/60∗V3 = 20”);... // equa t i on 4
12 disp(” So l v i n g e qua t i o n s 1 , 2 , 3 and 4”);... // s o l v i n g

e qua t i o n s i n matr ix form
13 A=[0 0 0 1;1 -2 1 0;7/15 -1/5 0 0; -23/30 83/60 0 0];

14 B=[40 0 2/3 20]’

15 X=inv(A)*B;

16 disp(X);

17 disp(”V1= 10 V”);
18 disp(”V2= 20 V”);
19 disp(”V3= 30 V”);
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Scilab code Exa 2.40 example40

1 //Network Theorem 1
2 // page no−2.42
3 // example2 . 4 0
4 disp(” s e l e c t i n g c e n t r a l node as r e f e r e n c e node ”);
5 disp(”V1= −12 V”);// equa t i on 1
6 disp(”Apply ing KCL at node 1 : ”);
7 disp(”−2∗V1+2.5∗V2−0.5V3 = 14”);.... // equa t i on 2
8 disp(” nodes 3 and 4 form a supernode ”);
9 disp(” 0 . 2∗V1+V3−1.2∗V4 = 0”);... // equa t i on 3
10 disp(”Apply ing KCL to supernode : ”);
11 disp(” 0 . 1∗V1−V2+0.5∗V3+1.4∗V4 = 0”);... // equa t i on 4
12 disp(” So l v i n g e qua t i o n s 1 , 2 , 3 and 4”);... // s o l v i n g

e qua t i o n s i n matr ix form
13 A=[1 0 0 0;-2 2.5 -0.5 0;0.2 0 1 -1.2;0.1 -1 0.5

1.4];

14 B=[-12 14 0 0]’

15 X=inv(A)*B;

16 disp(X);

17 disp(”V1= −12 V”);
18 disp(”V2= −4 V”);
19 disp(”V3= 0”);
20 disp(”V4= −2 V”);
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Chapter 3

Network Theorem 2

Scilab code Exa 3.1 example1

1 //Network Theorem 2
2 //pg no 3 . 2
3 // example 3 . 1
4 disp(”When 10−V sou r c e i s a c t i n g a l on e : ”);
5 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
6 I1 =10*(0.87/(10+0.87));

7 printf(” I1 =10∗ ( 0 . 87/ (10+0 .87 ) )= %. 2 f A ( down ) ”, I1);

8 disp(”When 4 A sou r c e i s a c t i n g a l on e : ”);
9 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
10 I2 =2.86*(0.875/(10+0.875));

11 printf(” I2 =2 . 8 6∗ ( 0 . 8 75/ ( 10+0 . 875 ) )= %. 2 f A ( down ) ”,
I2);

12 disp(”By s u p e r p o s i t i o n theorem : ”);
13 I=I1+I2;

14 printf(”\ nI=I1+I2 =0.8+0.23= %. 2 f A ( down ) ”, I);

Scilab code Exa 3.2 example2
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1 //Network Theorem 2
2 //pg no 3 . 4
3 // example 3 . 2
4 disp(”When 4−A sou r c e i s a c t i n g a l on e : ”);
5 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
6 I1 =3.33*(3.53/(6+3.53));

7 printf(” I1 =3 . 3 3∗ ( 3 . 5 3 / ( 6+3 . 5 3 ) ) = %. 2 f A ( down ) ”, I1

);

8 disp(”When 10−V sou r c e i s a c t i n g a l on e : ”);
9 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
10 I2 =0.833*(3.53/(6+3.53));

11 printf(” I2 =0 . 8 33∗ ( 3 . 5 3/ ( 6+3 . 5 3 ) )= %. 2 f A ( up ) ”, I2);

12 disp(”When 3−A sou r c e i s a c t i n g a l on e : ”);
13 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
14 I3 =3*(3.53/(6+3.53));

15 printf(” I3 =3∗ ( 3 . 53/ (6+3 .53 ) )= %. 2 f A ( down ) ”, I3);

16 disp(”By s u p e r p o s i t i o n theorem : ”);
17 I=I1 -I2+I3;

18 printf(”\ nI=I1−I 2+I3 =1.23−0.31+1.11= %. 2 f A ( down ) ”,
I);

Scilab code Exa 3.3 example3

1 //Network Theorem 2
2 //pg no 3 . 5
3 // example 3 . 3
4 disp(”When 4−A sou r c e i s a c t i n g a l on e : ”);
5 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
6 I1 =4/(2+1);

7 printf(” I1 =4/(2+1) = %. 2 f A ( down ) ”, I1);

8 disp(”When 3−A sou r c e i s a c t i n g a l on e : ”);
9 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
10 I2 =3*(2/(2+1));

11 printf(” I2 =3∗(2/(2+1) ) = %. 2 f A ( down ) ”, I2);

12 disp(”When 1−A sou r c e i s a c t i n g a l on e : ”);
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13 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
14 I3 =1*(2/(2+1));

15 printf(” I3 =1∗(2/(2+1) ) = %. 2 f A ( down ) ”, I3);

16 disp(”By s u p e r p o s i t i o n theorem : ”);
17 I=I1+I2+I3;

18 printf(”\ nI=I1+I2+I3 =1.33+2+0.66= %. 2 f A ( down ) ”, I)

;

Scilab code Exa 3.4 example4

1 //Network Theorem 2
2 //pg no 3 .
3 // example 3 . 4
4 disp(”When 6−V sou r c e i s a c t i n g a l on e : ”);
5 VAB1 =6;

6 printf(”VAB1 = %. 2 f V”, VAB1);

7 disp(”When 10−V sou r c e i s a c t i n g a l on e : ”);
8 disp(” S i n c e the r e s i s t o r o f 5 ohm i s shor t ed , the

v o l t a g e a c r o s s i t i s z e r o ”)
9 VAB2 =10;

10 printf(”VAB2= %. 2 f V”, VAB2);

11 disp(”When 5−A sou r c e i s a c t i n g a l on e : ”);
12 disp(”Due to s h o r t c i r c u i t i n both the p a r t s ”);
13 VAB3 =0;

14 printf(”VAB3 = %. 2 f V”, VAB3);

15 disp(”By s u p e r p o s i t i o n theorem : ”);
16 VAB=VAB1+VAB2+VAB3;

17 printf(”\nVAB=VAB=VAB1+VAB2+VAB3= %. 2 f V”, VAB);

Scilab code Exa 3.5 example5

1 //Network Theorem 2
2 //pg no 3 . 7
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3 // example 3 . 5
4 disp(”When 5−A sou r c e i s a c t i n g a l on e : ”);
5 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
6 I1 =5*(2/(2+4));

7 printf(” I1 =5∗(2/(2+4) ) = %. 2 f A ( down ) ”, I1);

8 disp(”When 2−A sou r c e i s a c t i n g a l on e : ”);
9 disp(”By cur r en t−d i v i s i o n fo rmu la : ”);
10 I2 =2*(2/(2+4));

11 printf(” I2 =2∗(2/(2+4) ) = %. 2 f A ( down ) ”, I2);

12 disp(”When 6−V sou r c e i s a c t i n g a l on e : ”);
13 disp(”Apply ing KVL to the mesh”);
14 disp(”−2∗ I3−6−4∗ I 3=0”);
15 disp(” I3=−1”);
16 I3=-1;

17 printf(” I3=−1 A= %. 2 f A ( down ) ”, I3);

18 disp(”By s u p e r p o s i t i o n theorem : ”);
19 I=I1+I2+I3;

20 printf(”\ nI=I1+I2+I3 =1.67+0.67−1= %. 2 f A ( down ) ”, I)

;

Scilab code Exa 3.6 example6

1 //Network Theorem 2
2 //pg no 3 . 8
3 // example 3 . 6
4 a=15/38;

5 b=10/38;

6 x=a+b;

7 mprintf(”\ nApplying KCL at node 1 , \ nI1 = %. 3 f ”,a);
//When the 15 V sou r c e i s a c t i n g a l on e

8 mprintf(”\ nApplying KCL at node 1 , \ nI1 = %. 3 f ”,b);
//When the 10 V sou r c e i s a c t i n g a l on e

9 mprintf(”\nBy s u p e r p o s i t i o n theorem , \ nI = I1+I2 = %
. 3 f A”,x);
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Scilab code Exa 3.7 example7

1 //Network Theorem 2
2 //pg no 3 . 8
3 // example 3 . 7
4 a=3;

5 b=2;

6 x=a+b;

7 mprintf(”\ napp ly ing KCL at node 1 , \ nIx1 = %. f A”,a)
;//when the 30 V sou r c e i s a c t i n g a l on e

8 mprintf(”\ napp ly ing KCL at the mesh , \ nIx2 = %. f A”,
b);//when the 20 V sou r c e i s a c t i n g a l on e

9 mprintf(”\nBy s u p e r p o s i t i o n theorem , Ix = Ix1+Ix2 =
%. f A”,x);

Scilab code Exa 3.8 example8

1 //Network Theorem 2
2 //pg no 3 . 1 0
3 // example 3 . 8
4 //when 5 V sou r c e i s a c t i n g a l on e
5 disp(”Vx+10 I1=5”);// equa t i on 1
6 disp(”Apply ing KVL to mesh , ”);
7 disp(”4Vx+12 I1=5”);// equa t i on 2
8 A=[1 10;4 12]; // s o l v i n g equa t i on i n matr ix form
9 B=[5 5]’

10 X=inv(A)*B;

11 disp(X);

12 disp(” I1 = 0 . 5 35 A”);
13 //when the 2 A s ou r c e i s a c t i n g a l on e
14 disp(”Vx+10 I2=0”);// equa t i on 1
15 disp(”Apply ing KCL at Node x , ”);
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16 disp(”Vx=−10/7”);// equa t i on 2
17 A=[1 10;1 0]; // s o l v i n g equa t i on i n matr ix form
18 B=[0 -10/7]’

19 X=inv(A)*B;

20 disp(X);

21 disp(” I2 = 0 . 1 428 A”);
22 a=0.535;

23 b=0.1428;

24 x=a+b;

25 printf(”\nBy s u p e r p o s i t i o n theorem , \ nI = I1+I2 = %
. 3 f A ”,x);

Scilab code Exa 3.9 example9

1 //Network Theorem 2
2 //pg no 3 . 1 0
3 // example 3 . 9
4 //when 100 V sou r c e i s a c t i n g a l on e
5 disp(”Vx−5I1=0”);// equa t i on 1
6 disp(”Apply ing KVL to mesh , ”);
7 disp(” 10Vx−15 I1=−100”);// equa t i on 2
8 A=[1 -5;10 -15]; // s o l v i n g equa t i on i n matr ix form
9 B=[0 -100]’

10 X=inv(A)*B;

11 disp(X);// n e g a t i v e because o f o pp o s i t e d i r e c t i o n
12 disp(” I1 = 2 . 8 57 A”);
13 //when the 10 A sou r c e i s a c t i n g a l on e
14 disp(”9Vx+10 I2=0”);// equa t i on 1
15 disp(”Apply ing KCL at Node 1 , ”);
16 disp(”Vx=−100/7”);// equa t i on 2
17 A=[9 10;1 0]; // s o l v i n g equa t i on i n matr ix form
18 B=[0 -100/7]’

19 X=inv(A)*B;

20 disp(X);

21 disp(” I2 = 12 . 8 57 A”);
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22 a=2.857;

23 b=12.857;

24 x=a+b;

25 printf(”\nBy s u p e r p o s i t i o n theorem , \ nI = I1+I2 = %
. 3 f A ”,x);

Scilab code Exa 3.10 example10

1 //Network Theorem 2
2 //pg no 3 . 1 1
3 // example 3 . 1 0
4 //when 17 V sou r c e i s a c t i n g a l on e
5 disp(”Vx+2I1=0”);// equa t i on 1
6 disp(”Apply ing KVL to mesh , ”);
7 disp(”−5Vx−5I1=17”);// equa t i on 2
8 A=[1 2;-5 -5]; // s o l v i n g equa t i on i n matr ix form
9 B=[0 17]’

10 X=inv(A)*B;

11 disp(X);

12 disp(” I1 = 3 . 4 A”);
13 //when the 1 A s ou r c e i s a c t i n g a l on e
14 disp(”4Vx+3I2=0”);// equa t i on 1
15 disp(”Apply ing KCL at Node x , ”);
16 disp(”Vx=−6/5”);// equa t i on 2
17 A=[4 3;1 0]; // s o l v i n g equa t i on i n matr ix form
18 B=[0 -6/5]’

19 X=inv(A)*B;

20 disp(X);

21 disp(” I2 = 1 . 6 A”);
22 a=3.4;

23 b=1.6;

24 x=a+b;

25 printf(”\nBy s u p e r p o s i t i o n theorem , \ nI = I1+I2 = %.
f A ”,x);
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Scilab code Exa 3.11 example11

1 //Network Theorem 2
2 //pg no 3 . 1 2
3 // example 3 . 1 1
4 //when 5 A sou r c e i s a c t i n g a l on e
5 disp(”−V1+4I=0”);// equa t i on 1
6 disp(”Apply ing KCL to node 1 , ”);
7 disp(” 1 . 2 5V1−4I=5”);// equa t i on 2
8 A=[-1 4;1.25 -4]; // s o l v i n g equa t i on i n matr ix form
9 B=[0 5]’

10 X=inv(A)*B;

11 disp(X);

12 disp(”V1 = 20 V”);
13 //when the 20 V sou r c e i s a c t i n g a l on e
14 disp(” from the f i g u r e , ”);
15 disp(”V2−3I=0”);// equa t i on 1
16 disp(”Apply ing KVL to the mesh , ”);
17 disp(” I=−20”);// equa t i on 2
18 A=[1 -3;0 1]; // s o l v i n g equa t i on i n matr ix form
19 B=[0 -20]’

20 X=inv(A)*B;

21 disp(X);

22 disp(”V2 = −60 V”);
23 a=20;

24 b=-60;

25 x=a+b;

26 mprintf(”\nBy s u p e r p o s i t i o n theorem , \n V = V1+V2 =
%. f V ”,x);

Scilab code Exa 3.12 example12
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1 //Network Theorem 2
2 //pg no 3 . 1 3
3 // example 3 . 1 2
4 //when 18 V sou r c e i s a c t i n g a l on e
5 disp(”Vx+I1=0”);// equa t i on 1
6 disp(”Apply ing KVL to mesh , ”);
7 disp(”3Vx−6I1=−18”);// equa t i on 2
8 A=[1 1;3 -6]; // s o l v i n g equa t i on i n matr ix form
9 B=[0 -18]’

10 X=inv(A)*B;

11 disp(X);

12 disp(” I1 = 2 A”);
13 //when the 3 A s ou r c e i s a c t i n g a l on e
14 disp(” from the f i g u r e , ”);
15 disp(”Vx=2 V”);// equa t i on 1
16 disp(”Apply ing KCL at node 1 , ”);
17 disp(”3Vx−6I2=0”);// equa t i on 2
18 A=[1 0;3 -6]; // s o l v i n g equa t i on i n matr ix form
19 B=[2 0]’

20 X=inv(A)*B;

21 disp(X);

22 disp(” I2 =1 V”);
23 a=2;

24 b=1;

25 x=a+b;

26 mprintf(”\nBy s u p e r p o s i t i o n theorem , \n I = I1+I2 =
%. f A ”,x);

Scilab code Exa 3.13 example13

1 //Network Theorem 2
2 //pg no 3 . 1 4
3 // example 3 . 1 3
4 //when 120 V sou r c e i s a c t i n g a l on e
5 disp(”Apply ing KVL to mesh , ”);
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6 disp(” Iy1 =5.45 A”);
7 //when the 12 A sou r c e i s a c t i n g a l on e
8 disp(” from the f i g u r e , ”);
9 disp(”V1+4Iy2=0”);// equa t i on 1
10 disp(”Apply ing KCL at node 1 , ”);
11 disp(”−V1/8 +9/4 Iy2=−12”);// equa t i on 2
12 A=[1 4;-1/8 9/4]; // s o l v i n g equa t i on i n matr ix form
13 B=[0 -12]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” Iy2 =−4.36 A”);
17 //when 40 V sou r c e i s a c t i n g a l on e
18 disp(”Apply ing KVL to mesh , ”);
19 disp(” Iy3=−1.82 A”);
20 a=5.45;

21 b= -4.36;

22 c= -1.82;

23 x=a+b+c;

24 mprintf(”\nBy s u p e r p o s i t i o n theorem , \n I = Iy1+Iy2+
Iy3 = %. 2 f A ”,x);

Scilab code Exa 3.14 example14

1 //Network Theorem 2
2 //pg no 3 . 1 5
3 // example 3 . 1 4
4 //when 18 V sou r c e i s a c t i n g a l on e
5 disp(”Vx1−31=0”);// equa t i on 1
6 disp(”Apply ing KVL to mesh , ”);
7 disp(”−3Vx1−9I=−18”);// equa t i on 2
8 A=[1 -3;-3 -9]; // s o l v i n g equa t i on i n matr ix form
9 B=[0 -18]’

10 X=inv(A)*B;

11 disp(X);

12 disp(”Vx1 = 3 V”);
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13 //when the 5 A s ou r c e i s a c t i n g a l on e
14 disp(” from the f i g u r e , ”);
15 disp(”V1+Vx2=0”);// equa t i on 1
16 disp(”Apply ing KCL at node 1 , ”);
17 disp(” 1/2V1−1/2Vx2=5”);// equa t i on 2
18 A=[1 1;1/2 -1/2]; // s o l v i n g equa t i on i n matr ix form
19 B=[0 5]’

20 X=inv(A)*B;

21 disp(X);

22 disp(”Vx2= −5 V”);
23 //when the 36 V sou r c e i s a c t i n g a l on e
24 disp(” from the f i g u r e , ”);
25 disp(”Vx3+3I=0”);// equa t i on 1
26 disp(”Apply ing KVL to the mesh , ”);
27 disp(”3Vx3−9I=−36”);// equa t i on 2
28 A=[1 3;3 -9]; // s o l v i n g equa t i on i n matr ix form
29 B=[0 -36]’

30 X=inv(A)*B;

31 disp(X);

32 disp(”Vx3= −6 V”);
33 a=3;

34 b=-5;

35 c=-6;

36 x=a+b+c;

37 mprintf(”\nBy s u p e r p o s i t i o n theorem , \n Vx = Vx1+Vx2
+Vx3 = %. f V ”,x);

Scilab code Exa 3.15 example15

1 //Network Theorem 2
2 //pg no 3 . 1 6
3 // example 3 . 1 5
4 a=10;

5 b=2;

6 c=(5*a) -(20*b);
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7 x=20;

8 y=30;

9 z=5;

10 r=z+((x*y)/(x+y));

11 i=c/(r+c);

12 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
13 disp(” removing the 10 ohm r e s i s t o r from the c i r c u i t ”

);

14 printf(”\nFor mesh 1 , \ nI1 = %. f A”,a);
15 printf(”\ nApplying KVL to mesh 2 , , \ nI2 = %. f A”,b);
16 printf(”\ nWrit ing Vth equat ion , \n Vth = %. f V”,c);
17 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s R e s i s t a n c e )
18 disp(” r e p l a c i n g the c u r r e n t s ou r c e o f 10 A with an

open c i r c u i t and v o l t a g e s ou r c e o f 100 V with a
s h o r t c i r c u i t , ”);

19 printf(”\nRth = %. f Ohm”,r);
20 // Ca l c u l a t i o n o f IL ( l oad c u r r e n t )
21 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.16 example16

1 //Network Theorem 2
2 //pg no 3 . 1 7
3 // example 3 . 1 6
4 a=30;

5 b=20;

6 c=50;

7 d=5;

8 e=24;

9 v=220;

10 x=(v/(a+c));

11 y=(v/(b+d));

12 z=(20*y) -(30*x);

13 r=((a*c)/(a+c))+((b*d)/(b+d));

14 i=z/(r+e);
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15 // Ca l c u l a t i o n the Vth ( Thevenin ’ s v o l t a g e )
16 disp(” removing the 24 Ohm r e s i s t o r from the network ”

);

17 printf(”\ nI1 = %. 2 f A”,x);
18 printf(”\ nI2 = %. 1 f A”,y);
19 printf(”\ nWrit ing Vth equat ion , \n Vth = %. 1 f V”,z);
20 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
21 disp(” r e p l a c i n g the 220 V sou r c e with s h o r t c i r c u i t ”

);

22 printf(”\nRth = %. 2 f Ohm”,r);
23 // Ca l c u l a t i o n o f IL ( l oad c u r r e n t )
24 printf(”\nIL = %. f A”,i);

Scilab code Exa 3.17 example17

1 //Network Theorem 2
2 //pg no 3 . 1 8
3 // example 3 . 1 7
4 disp(” removing the 3 Ohm r e s i s t o r from the network ”)

;

5 disp(”Apply ing KVL to mesh 1”);
6 disp(” 11∗ I1−9∗ I 2=50”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2”);
8 disp(”−9∗ I 1+18∗ I 2=0”);.... // equa t i on 2
9 A=[11 -9;-9 18]; // s o l v i n g the e qua t i o n s i n matr ix

form
10 B=[50 0]’

11 X=inv(A)*B;

12 disp(X);

13 disp(” I1 =7.69 A”);
14 disp(” I2 =3.85 A”);
15 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
16 a=7.69;

17 b=3.85;

18 v=-((5*b)+(8*(b-a)));// the B t e rm i n a l i s p o s i t i v e w .
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r . t A
19 printf(”\ nWrit ing Vth equat ion , \n Vth = %. 1 f V”,v);
20 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
21 x=4;

22 y=2;

23 z=5;

24 // d e l t a i n t o s t a r network
25 r1=((x*y)/(x+y+z));

26 r2=((x*z)/(x+y+z));

27 r3=((z*y)/(x+y+z));

28 mprintf(”\nR1 = %. 2 f Ohm \nR2 = %. 2 f Ohm \nR3 = %. 2 f
Ohm”,r1 ,r2,r3);

29 m=1.73;

30 n=8.91;

31 r=(r2+(m*n)/(m+n));

32 printf(”\nRth = %. 2 f Ohm”,r);
33 // C l a c u l a t i o n o f IL ( Load Current )
34 i=v/(r+3);

35 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.18 example18

1 //Network Theorem 2
2 //pg no 3 . 2 1
3 // example 3 . 1 8
4 disp(” removing the 20 Ohm r e s i s t o r from the network ”

);

5 disp(”Apply ing KVL to mesh 1”);
6 disp(” 30∗ I1 −15∗ I 2=−75”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2”);
8 disp(”−15∗ I 1+20∗ I 2=20”);.... // equa t i on 2
9 A=[30 -15;-15 20]; // s o l v i n g the e qua t i o n s i n matr ix

form
10 B=[-75 20]’

11 X=inv(A)*B;
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12 disp(X);

13 disp(” I1=−3.2 A”);
14 disp(” I2=−1.4 A”);
15 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
16 a=-3.2;

17 b=-1.4;

18 v=45;

19 v1=45 -10*(a-b);

20 printf(”\ nWrit ing Vth equat ion , \n Vth = %. f V”,v1);
21 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
22 x=10;

23 y=5;

24 z=5;

25 // d e l t a i n t o s t a r network
26 r1=((x*y)/(x+y+z));

27 r2=((x*z)/(x+y+z));

28 r3=((z*y)/(x+y+z));

29 mprintf(”\nR1 = %. 1 f Ohm \nR2 = %. 1 f Ohm \nR3 = %. 1 f
Ohm”,r1 ,r2,r3);

30 m=16.25;

31 r=((m*r1)/(m+r1))+r1;

32 printf(”\nRth = %. 2 f Ohm”,r);
33 // C l a c u l a t i o n o f IL ( Load Current )
34 i=v1/(r+20);

35 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.19 example19

1 //Network Theorem 2
2 //pg no 3 . 2 2
3 // example 3 . 1 9
4 disp(” removing the 3 Ohm r e s i s t o r from the network ”)

;

5 disp(”Apply ing KVL to mesh 1”);
6 disp(” I1=6”);.... // equa t i on 1
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7 disp(”Apply ing KVL to mesh 2”);
8 disp(”−12∗ I 1+18∗ I 2=42”);.... // equa t i on 2
9 A=[1 0;-12 18]; // s o l v i n g the e qua t i o n s i n matr ix

form
10 B=[6 42]’

11 X=inv(A)*B;

12 disp(X);

13 disp(” I2= 6 . 3 3 A”);
14 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
15 a=6.33;

16 v=6*a;

17 printf(”\ nWrit ing Vth equat ion , \n Vth = %. f V”,v);
18 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
19 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by open c i r c u i t ”);
20 x=6;

21 y=12;

22 r=(x*y)/(x+y);

23 printf(”\nRth = %. f Ohm”,r);
24 // Ca l c u l a t i o n o f IL ( l oad c u r r e n t )
25 i=v/(r+3);

26 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.20 example20

1 //Network Theorem 2
2 //pg no 3 . 2 3
3 // example 3 . 2 0
4 disp(” removing the 30 Ohm r e s i s t o r from the network ”

);

5 disp(”Apply ing KVL to supermesh ”);
6 disp(”−I 1+I2=13”);.... // equa t i on 1
7 disp(” 15∗ I 1 +100∗ I 2 =150”);.... // equa t i on 2
8 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
9 a=3;
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10 v=(40*a) -50;

11 printf(”\ nWrit ing Vth equat ion , \n Vth = %. f V”,v);
12 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
13 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by open c i r c u i t ”);
14 r=(75*40) /(75+40);

15 printf(”\nRth = %. 2 f Ohm”,r);
16 // Ca l c u l a t i o n o f IL ( l oad c u r r e n t )
17 i=v/(r+30);

18 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.21 example21

1 //Network Theorem 2
2 //pg no 3 . 2 5
3 // example 3 . 2 1
4 // Ca l c u l a t i o n o f Vth
5 v=100;

6 r=20;

7 x=v/r;

8 disp(”Removing the 20 Ohm r e s i s t o r from the network ”
);

9 printf(”\nVth = %. f V ”,v);
10 // c a l c u l a t i o n o f Rth
11 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by open c i r c u i t ”);
12 disp(”Rth = 0”);
13 // c a l c u l a t i o n o f IL
14 printf(”\nIL = %. f A”,x);

Scilab code Exa 3.22 example22

1 //Network Theorem 2
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2 //pg no 3 . 2 5
3 // example 3 . 2 2
4 disp(” removing the 10 Ohm r e s i s t o r from the network ”

);

5 disp(”Apply ing KVL to mesh 1”);
6 disp(”4∗ I1−I 2=−25”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2”);
8 disp(”−I 1+4∗ I 2=10”);.... // equa t i on 2
9 A=[4 -1;-1 4]; // s o l v i n g the e qua t i o n s i n matr ix form
10 B=[-25 10]’

11 X=inv(A)*B;

12 disp(X);

13 disp(” I1=−6 A”);
14 disp(” I2=1 A”);
15 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
16 a=-6;

17 b=1;

18 v=-((2*a)+(2*b));// the t e rm i n a l B i s p o s i t i v e w . r . t
A

19 printf(”\ nWrit ing Vth equat ion , \n Vth = %. f V”,v);
20 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
21 x=2;

22 y=2;

23 z=1;

24 // s t a r i n t o d e l t a network
25 r1=x+y+((x*y)/z);

26 r2=x+z+((x*z)/y);

27 r3=z+y+((z*y)/x);

28 mprintf(”\nR1 = %. f Ohm \nR2 = %. f Ohm \nR3 = %. f
Ohm”,r1 ,r2,r3);

29 // C l a c u l a t i o n o f IL ( Load Current )
30 r=1.33;

31 i=v/(r+v);

32 printf(”\nIL = %. 2 f A”,i);
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Scilab code Exa 3.23 example23

1 //Network Theorem 2
2 //pg no 3 . 2 8
3 // example 3 . 2 3
4 disp(” removing the 1 Ohm r e s i s t o r from the network ”)

;

5 disp(” w r i t i n g c u r r e n t equa t i on f o r meshes 1 & 2 ”);
6 disp(” I1= −3 A”);.... // equa t i on 1
7 disp(” I2=1 A”);.... // equa t i on 2
8 // Ca l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
9 a=-3;

10 b=1;

11 r=2;

12 v=4-2*(a-b);

13 printf(”\ nWrit ing Vth equat ion , \n Vth = %. f V”,v);
14 // Ca l c u l a t i o n o f Rth ( Thevenin ’ s r e s i s t a n c e )
15 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by open c i r c u i t ”);
16 disp(”Rth = 2 Ohm”);
17 // Ca l c u l a t i o n o f IL ( l oad c u r r e n t )
18 i=v/(r+1);

19 printf(”\nIL = %. f A”,i);

Scilab code Exa 3.24 example24

1 //Network Theorem 1
2 // page no−3.29
3 // example3 . 2 4
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Apply ing KVL to mesh 1 : ”);
6 disp(” I1=2”);.... // equa t i on 1
7 disp(”Wri t ing c u r r e n t equa t i on to supermesh : ”);//

meshes 2 & 3 w i l l form a supermesh
8 disp(” I3−I 2=4”);.... // equa t i on 2
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9 disp(”Apply ing KVL to supermesh : ”);
10 disp(”−5I2−15 I3=0”);.... // equa t i on 3
11 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
12 A=[1 0 0;0 -1 1;0 -5 -15];

13 B=[2 4 0]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” I1 = 2 A”);
17 disp(” I2 = −3 A”);
18 disp(” I3 = 1 A”);
19 a=2;

20 b=-3;

21 x=a-b;

22 printf(”\ n I s c = %. f A”,x);
23 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
24 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by open c i r c u i t ”);
25 c=1;

26 m=15;

27 y=(c*(m+x))/(c+m+x);

28 printf(”\nRn = %. 2 f Ohm”,y);
29 // c a l c u l a t i o n o f IL ( l oad c u r r e n t )
30 z=10;

31 i=x*(y/(z+y));

32 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.25 example25

1 //Network Theorem 1
2 // page no−3.30
3 // example3 . 2 5
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Apply ing KVL to mesh 1 : ”);
6 disp(”7∗ I1−2∗ I 2=20”);.... // equa t i on 1
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7 disp(”Apply ing KVL to mesh 2 , ”);
8 disp(”−2∗ I 1+10∗ I 2=−12”);.... // equa t i on 2
9 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
10 A=[7 -2;-2 10];

11 B=[20 -12]’

12 X=inv(A)*B;

13 disp(X);

14 disp(” I2 = −0.67 A”);
15 a= -0.67;

16 printf(”\ n I s c = I2 = %. 2 f A”,a);
17 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
18 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t ”);
19 b=5;

20 c=2;

21 d=8;

22 y=((b*c)/(b+c))+d;

23 printf(”\nRn = %. 2 f Ohm”,y);
24 // c a l c u l a t i o n o f IL ( l oad c u r r e n t )
25 z=10;

26 i=-a*(y/(10+y));

27 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.26 example26

1 //Network Theorem 1
2 // page no−3.31
3 // example3 . 2 6
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Apply ing KVL to mesh 1 : ”);
6 disp(”7∗ I1−I 2=10”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2 : ”);
8 disp(”−I 1+6∗ I2−3∗ I 3=0”);.... // equa t i on 2
9 disp(”Apply ing KVL to mesh 3 : ”);

59



10 disp(”3∗ I2−3∗ I 3=20”);.... // equa t i on 3
11 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
12 A=[7 -1 0;-1 6 -3;0 3 -3];

13 B=[10 0 20]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” I1 = −13.17 A”);
17 a=13.17;

18 printf(”\ n I s c = −%. 2 f A”,a);
19 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
20 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t ”);
21 c=1;

22 b=6;

23 x=(c*b)/(c+b);

24 y=x+2;

25 z=(y*3)/(y+3);

26 printf(”\nRn = %. 2 f Ohm”,z);
27 // c a l c u l a t i o n o f IL ( l oad c u r r e n t )
28 n=10;

29 i=a*(z/(z+n));

30 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.27 example27

1 //Network Theorem 1
2 // page no−3.32
3 // example3 . 2 7
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Apply ing KVL to mesh 1 : ”);
6 disp(” 20∗ I1 −20∗ I 2=10”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2 : ”);
8 disp(”−20∗ I 1+60∗ I2 −20∗ I 3=40”);.... // equa t i on 2
9 disp(”Apply ing KVL to mesh 3 : ”);
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10 disp(”−20∗ I 2+50∗ I 3=−100”);.... // equa t i on 3
11 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
12 A=[20 -20 0;-20 60 -20;0 -20 50];

13 B=[10 40 -100]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” I1 = 0 . 8 1A”);
17 a=0.81;

18 printf(”\ n I s c = −%. 2 f A”,a);
19 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
20 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t ”);
21 c=20;

22 b=30;

23 x=(c*b)/(c+b);

24 y=x+c;

25 z=(y*c)/(y+c);

26 printf(”\nRn = %. 1 f Ohm”,z);
27 // c a l c u l a t i o n o f IL ( l oad c u r r e n t )
28 n=10;

29 i=a*(z/(z+n));

30 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.28 example28

1 //Network Theorem 1
2 // page no−3.33
3 // example3 . 2 8
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Apply ing KVL to mesh 1 : ”);
6 disp(” 90∗ I1 −60∗ I 2 =120”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2 : ”);
8 disp(”−60∗ I 1 +100∗ I2 −30∗ I 3=40”);.... // equa t i on 2
9 disp(”Apply ing KVL to mesh 3 : ”);
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10 disp(” 30∗ I2 −30∗ I 3=−10”);.... // equa t i on 3
11 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
12 A=[90 -60 0;-60 100 -30;0 30 -30];

13 B=[120 40 -10]’

14 X=inv(A)*B;

15 disp(X);

16 disp(” I3 = 4 . 6 7A”);
17 a=4.67;

18 printf(”\ n I s c = %. 2 f A”,a);
19 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
20 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t ”);
21 c=30;

22 b=60;

23 x=(c*b)/(c+b);

24 y=x+10;

25 z=(y*c)/(y+c);

26 printf(”\nRn = %. f Ohm”,z);

Scilab code Exa 3.29 example29

1 //Network Theorem 1
2 // page no−3.34
3 // example3 . 2 9
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Wri t ing c u r r e n t equa t i on f o r supermesh : ”);
6 disp(” I2−I 1=2”);.... // equa t i on 1
7 disp(”Apply ing KVL to supermesh , ”);
8 disp(” 12∗ I 1= 55”);.... // equa t i on 2
9 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
10 A=[-1 1;12 0];

11 B=[2 55]’

12 X=inv(A)*B;
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13 disp(X);

14 disp(” I1 = 4 . 5 8 A”);
15 disp(” I2 = 6 . 5 8 A”);
16 a=6.58;

17 printf(”\ n I s c = I2 = %. 2 f A”,a);
18 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
19 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e with open c i r c u i t ”);
20 b=12;

21 c=4;

22 y=((b*c)/(b+c));

23 printf(”\nRn = %. f Ohm”,y);
24 // c a l c u l a t i o n o f IL ( l oad c u r r e n t )
25 z=8;

26 i=a*(y/(z+y));

27 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.30 example30

1 //Network Theorem 1
2 // page no−3.35
3 // example3 . 3 0
4 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
5 disp(”Apply ing KVL to mesh 1 : ”);
6 disp(”5∗ I1−2∗ I 2=−2”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2 : ”);
8 disp(”4∗ I2−2∗ I 3=−1”);.... // equa t i on 2
9 disp(”Apply ing KVL to mesh 3 : ”);
10 disp(”−2∗ I1−2∗ I 2+4∗ I 3=0”);.... // equa t i on 3
11 disp(” s o l v i n g t h e s e e qu a t i o n s we ge t : ”);... //

s o l v i n g e qua t i o n s i n matr ix form
12 A=[5 -2 0;0 4 -2 ;-2 -2 4];

13 B=[-2 -1 0]’

14 X=inv(A)*B;

15 disp(X);

63



16 disp(” I1 = −0.64A”);
17 disp(” I2 = −0.55A”);
18 disp(” I3 = −0.59A”);
19 a= -0.64;

20 b= -0.55;

21 c= -0.59;

22 printf(”\ n I s c = I3 = %. 2 f A”,a);
23 // c a l c u l a t i o n o f Rn ( norton ’ s r e s i s t a n c e )
24 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t ”);
25 z=2.2;

26 printf(”\nRn = %. 1 f Ohm”,z);
27 // c a l c u l a t i o n o f IL ( l oad c u r r e n t )
28 n=1;

29 i=-c*(z/(z+n));

30 printf(”\nIL = %. 2 f A”,i);

Scilab code Exa 3.31 example31

1 //Network Theorem 1
2 // page no−3.39
3 // example3 . 3 1
4 // c a l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
5 a=0.25;

6 v=(10*a)+(8*a);

7 disp(”Wri t ing Vth equat ion , ”);
8 printf(”\nVth = %. f V”,v);
9 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
10 disp(”Apply ing KVL to mesh 1 : ”);
11 disp(”4∗ I1−2∗ I 2 = 1”);.... // equa t i on 1
12 disp(”Apply ing KVL to mesh 2 : ”);
13 disp(”−18∗ I1 −11∗ I 2=0”);.... // equa t i on 2
14 A=[4 -2;18 -11];

15 B=[1 0]’

16 X=inv(A)*B;
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17 disp(X);

18 disp(” I2 = 2 . 2 5 A”);
19 a=2.25;

20 printf(”\ n I s c = I2 = %. 2 f A”,a);
21 // Ca l c u l a t i o n o f Rth
22 x=v/a;

23 printf(”\nRth = %. f Ohm”,x);

Scilab code Exa 3.33 example33

1 //Network Theorem 1
2 // page no−3.39
3 // example3 . 3 3
4 // c a l c u l a t i o n o f Vth ( Thevenin ’ s v o l t a g e )
5 a=0.25;

6 v=(10*a)+(8*a);

7 disp(”Wri t ing Vth equat ion , ”);
8 printf(”\nVth = %. f V”,v);
9 // c a l c u l a t i o n o f I s c ( sho r t−c i r c u i t c u r r e n t )
10 disp(”Apply ing KVL to mesh 1 : ”);
11 disp(”4∗ I1−2∗ I 2 = 1”);.... // equa t i on 1
12 disp(”Apply ing KVL to mesh 2 : ”);
13 disp(”−18∗ I1 −11∗ I 2=0”);.... // equa t i on 2
14 A=[4 -2;18 -11];

15 B=[1 0]’

16 X=inv(A)*B;

17 disp(X);

18 disp(” I2 = 2 . 2 5 A”);
19 a=2.25;

20 printf(”\ n I s c = I2 = %. 2 f A”,a);
21 // Ca l c u l a t i o n o f Rth
22 x=v/a;

23 printf(”\nRth = %. f Ohm”,x);
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Scilab code Exa 3.41 example41

1 //Network Theorem 1
2 // page no−3.47
3 // example3 . 4 1
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(” I2−I 1=4”);.... // equa t i on 1
7 disp(”Apply ing KVL at the ou t e rpa th : ”);
8 disp(”−6∗ I1−5∗ I 2=2”);.... // equa t i on 2
9 A=[-1 1;-6 -5];

10 B=[4 2]’

11 X=inv(A)*B;

12 disp(X);

13 disp(” I1 = −2 A”);
14 disp(” I2 = 2 A”);
15 disp(”Wri t ing Vth equat ion , ”);
16 a=-2;

17 v=8-a;

18 printf(”\nVth = %. f V”,v);
19 // c a l c u l a t i o n o f Rth
20 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by an open c i r c u i t ”);
21 x=(v*1)/(v+1);

22 printf(”\nRth = %. 2 f Ohm”,x);
23 // c a l c u l a t i o n o f RL
24 disp(”For maximum power t r a n s f e r ”);
25 printf(”\nRth = RL =%. 2 f Ohm”,x);
26 // c a l c u l a t i o n o f Pmax
27 m=(v^2) /(4*x);

28 printf(”\nPmax = %. 2 f W”,m);
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Scilab code Exa 3.42 example42

1 //Network Theorem 1
2 // page no−3.48
3 // example3 . 4 2
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(” I1=50”);.... // equa t i on 1
7 disp(”Apply ing KVL to mesh 2 : ”);
8 disp(”5∗ I1 −10∗ I 2=0”);.... // equa t i on 2
9 A=[1 0;5 -10];

10 B=[50 0]’

11 X=inv(A)*B;

12 disp(X);

13 disp(” I2 = 25 A”);
14 disp(”Wri t ing Vth equat ion , ”);
15 a=25;

16 v=3*a;

17 printf(”\nVth = %. f V”,v);
18 // c a l c u l a t i o n o f Rth
19 disp(” r e p l a c i n g the c u r r e n t s ou r c e o f 50 A by an

open c i r c u i t ”);
20 x=7;

21 y=3;

22 m=(x*y)/(x+y);

23 printf(”\nRth = %. 1 f Ohm”,m);
24 // c a l c u l a t i o n o f RL
25 disp(”For maximum power t r a n s f e r ”);
26 printf(”\nRth = RL =%. 1 f Ohm”,m);
27 // c a l c u l a t i o n o f Pmax
28 n=(v^2) /(4*m);

29 printf(”\nPmax = %. 2 f W”,n);
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Scilab code Exa 3.43 example43

1 //Network Theorem 1
2 // page no−3.49
3 // example3 . 4 3
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(”Wri t ing the c u r r e n t equa t i on f o r the supermesh

”);
7 disp(” I2−I 1=6”);.... // equa t i on 1
8 disp(”Apply ing KVL to the supermesh : ”);
9 disp(”5∗ I 1+2∗ I 2=10”);.... // equa t i on 2
10 A=[-1 1;5 1];

11 B=[6 10]’

12 X=inv(A)*B;

13 disp(X);

14 disp(” I1 = −0.29 A”);
15 disp(” I2 = 5 . 7 1 A”);
16 disp(”Wri t ing Vth equat ion , ”);
17 a=5.71;

18 v=2*a;

19 printf(”\nVth = %. f V”,v);
20 // c a l c u l a t i o n o f Rth
21 disp(” r e p l a c i n g the c u r r e n t s ou r c e o f 50 A by an

open c i r c u i t ”);
22 x=5;

23 y=2;

24 m=((x*y)/(x+y))+3+4;

25 printf(”\nRth = %. 2 f Ohm”,m);
26 // c a l c u l a t i o n o f RL
27 disp(”For maximum power t r a n s f e r ”);
28 printf(”\nRth = RL =%. 2 f Ohm”,m);
29 // c a l c u l a t i o n o f Pmax

68



30 n=(v^2) /(4*m);

31 printf(”\nPmax = %. 2 f W”,n);

Scilab code Exa 3.44 example44

1 //Network Theorem 1
2 // page no−3.50
3 // example3 . 4 4
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(”Apply ing KVL to mesh 1”);
7 disp(” 15∗ I1−5∗ I 2 =120”);.... // equa t i on 1
8 disp(”Apply ing KVL to the mesh 2 : ”);
9 disp(” I2=−6”);.... // equa t i on 2
10 A=[15 -5;0 1];

11 B=[120 -6]’

12 X=inv(A)*B;

13 disp(X);

14 disp(” I1 = 6 A”);
15 disp(”Wri t ing Vth equat ion , ”);
16 a=6;

17 v=120 -(10*a);

18 printf(”\nVth = %. f V”,v);
19 // c a l c u l a t i o n o f Rth
20 disp(” r e p l a c i n g the c u r r e n t s ou r c e o f 50 A by an

open c i r c u i t ”);
21 x=10;

22 y=5;

23 m=((x*y)/(x+y));

24 printf(”\nRth = %. 2 f Ohm”,m);
25 // c a l c u l a t i o n o f RL
26 disp(”For maximum power t r a n s f e r ”);
27 printf(”\nRth = RL =%. 2 f Ohm”,m);
28 // c a l c u l a t i o n o f Pmax
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29 n=(v^2) /(4*m);

30 printf(”\nPmax = %. 2 f W”,n);

Scilab code Exa 3.45 example45

1 //Network Theorem 1
2 // page no−3.51
3 // example3 . 4 5
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(” I1=3 A”);.... // equa t i on 1
7 disp(”Apply ing KVL to the mesh 2 : ”);
8 disp(”−25∗ I 1+41∗ I 2=0”);.... // equa t i on 2
9 A=[1 0;-25 41];

10 B=[3 0]’

11 X=inv(A)*B;

12 disp(X);

13 disp(” I2 = 1 . 8 3 A”);
14 disp(”Wri t ing Vth equat ion , ”);
15 a=1.83;

16 v= -20+(10*a)+(6*a);

17 printf(”\nVth = %. 2 f V”,v);
18 // c a l c u l a t i o n o f Rth
19 disp(” r e p l a c i n g the c u r r e n t s ou r c e o f 50 A by an

open c i r c u i t ”);
20 x=25;

21 y=16;

22 m=((x*y)/(x+y));

23 printf(”\nRth = %. 2 f Ohm”,m);
24 // c a l c u l a t i o n o f RL
25 disp(”For maximum power t r a n s f e r ”);
26 printf(”\nRth = RL =%. 2 f Ohm”,m);
27 // c a l c u l a t i o n o f Pmax
28 n=(v^2) /(4*m);

70



29 printf(”\nPmax = %. 2 f W”,n);

Scilab code Exa 3.46 example46

1 //Network Theorem 1
2 // page no−3.52
3 // example3 . 4 6
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(” I2−I 1=2”);.... // equa t i on 1
7 disp(” I2=−3 A”);.... // equa t i on 2
8 A=[-1 1;0 1];

9 B=[2 -3]’

10 X=inv(A)*B;

11 disp(X);

12 disp(” I1 = −5 A”);
13 disp(”Wri t ing Vth equat ion , ”);
14 a=-5;

15 b=-3;

16 v=8-(2*a)-b-6;

17 printf(”\nVth = %. f V”,v);
18 // c a l c u l a t i o n o f Rth
19 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by an open c i r c u i t ”);
20 m=5;

21 printf(”\nRth = %. f Ohm”,m);
22 // c a l c u l a t i o n o f RL
23 disp(”For maximum power t r a n s f e r ”);
24 printf(”\nRth = RL =%. f Ohm”,m);
25 // c a l c u l a t i o n o f Pmax
26 n=(v^2) /(4*m);

27 printf(”\nPmax = %. 2 f W”,n);
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Scilab code Exa 3.47 example47

1 //Network Theorem 1
2 // page no−3.52
3 // example3 . 4 6
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(”By s t a r−d e l t a t r a n s f o rma t i o n ”);
7 a=5;

8 b=20;

9 c=9;

10 v=100;

11 i=v/(a+a+b+c+c);

12 disp(”Wri t ing Vth equat ion , ”);
13 vth=v-(14*i);

14 printf(”\nVth = %. 2 f V”,vth);
15 // c a l c u l a t i o n o f Rth
16 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t ”);
17 m=23.92;

18 printf(”\nRth = %. 2 f Ohm”,m);
19 // c a l c u l a t i o n o f RL
20 disp(”For maximum power t r a n s f e r ”);
21 printf(”\nRth = RL =%. 2 f Ohm”,m);
22 // c a l c u l a t i o n o f Pmax
23 n=(vth^2) /(4*m);

24 printf(”\nPmax = %. 2 f W”,n);

Scilab code Exa 3.48 example48

1 //Network Theorem 1
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2 // page no−3.55
3 // example3 . 4 8
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(”Apply ing KVL to the mesh 1 : ”);
7 disp(” 35∗ I1 −30∗ I 2=60”);.... // equa t i on 1
8 disp(”Apply ing KVL to the mesh 2 : ”);
9 disp(” I2=2”);.... // equa t i on 2
10 A=[35 -30;0 1];

11 B=[60 2]’

12 X=inv(A)*B;

13 disp(X);

14 disp(” I1 = 3 . 4 3 A”);
15 disp(”Wri t ing Vth equat ion , ”);
16 a=3.43;

17 b=2;

18 v=20*(a-b)+20;

19 printf(”\nVth = %. 2 f V”,v);
20 // c a l c u l a t i o n o f Rth
21 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by an open c i r c u i t ”);
22 x=15;

23 y=20;

24 m=((x*y)/(x+y));

25 printf(”\nRth = %. 2 f Ohm”,m);
26 // c a l c u l a t i o n o f RL
27 disp(”For maximum power t r a n s f e r ”);
28 printf(”\nRth = RL =%. 2 f Ohm”,m);
29 // c a l c u l a t i o n o f Pmax
30 n=(v^2) /(4*m);

31 printf(”\nPmax = %. 1 f W”,n);

Scilab code Exa 3.49 example49
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1 //Network Theorem 1
2 // page no−3.56
3 // example3 . 4 9
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 x=100;

7 a=10;

8 b=20;

9 c=30;

10 d=40;

11 i1=x/(a+c);

12 i2=x/(b+d);

13 printf(”\ nI1 = %. 1 f A”,i1);
14 printf(”\ n i 2 = %. 2 f A”,i2);
15 disp(”Wri t ing Vth equat ion , ”);
16 x=2.5;

17 y=1.66;

18 v=(20*y) -(10*x);

19 printf(”\nVth = %. 1 f V”,v);
20 // c a l c u l a t i o n o f Rth
21 disp(” r e p l a c i n g the v o l t a g e s ou r c e o f 100V with

s h o r t c i r c u i t ”);
22 m=((a*c)/(a+c))+((b*d)/(b+d));

23 printf(”\nRth = %. 2 f Ohm”,m);
24 // c a l c u l a t i o n o f RL
25 disp(”For maximum power t r a n s f e r ”);
26 printf(”\nRth = RL =%. 2 f Ohm”,m);
27 // c a l c u l a t i o n o f Pmax
28 n=(v^2) /(4*m);

29 printf(”\nPmax = %. 2 f W”,n);

Scilab code Exa 3.50 example50

1 //Network Theorem 1
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2 // page no−3.57
3 // example3 . 5 0
4 // c a l c u l a t i o n o f Vth
5 disp(”Removing the v a r i a b l e r e s i s t o r RL from the

network : ”);
6 disp(”Apply ing KVL to the mesh 1 : ”);
7 disp(”9∗ I1−3∗ I 2=72”);.... // equa t i on 1
8 disp(”Apply ing KVL to the mesh 2 : ”);
9 disp(”−3∗ I 1+9∗ I 2=0”);.... // equa t i on 2
10 A=[9 -3;-3 9];

11 B=[72 0]’

12 X=inv(A)*B;

13 disp(X);

14 disp(” I1 = 9 A”);
15 disp(” I2 = 3 A”);
16 disp(”Wri t ing Vth equat ion , ”);
17 a=9;

18 b=3;

19 v=(6*a)+(2*b);

20 printf(”\nVth = %. f V”,v);
21 // c a l c u l a t i o n o f Rth
22 disp(” r e p l a c i n g the v o l t a g e s ou r c e with s h o r t

c i r c u i t and c u r r e n t s ou r c e by an open c i r c u i t ”);
23 x=6;

24 y=2;

25 z=4;

26 m=((x*b)/(x+b))+2;

27 l=((m*z)/(m+z));

28 printf(”\nRth = %. f Ohm”,l);
29 // c a l c u l a t i o n o f RL
30 disp(”For maximum power t r a n s f e r ”);
31 printf(”\nRth = RL =%. f Ohm”,l);
32 // c a l c u l a t i o n o f Pmax
33 n=(v^2) /(4*l);

34 printf(”\nPmax = %. f W”,n);
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Scilab code Exa 3.51 example51

1 //Network Theorem 1
2 // page no−3.58
3 // example3 . 5 1
4 // Ca l c u l a t i o n o f Vth
5 disp(” from the f i g u r e ”);
6 disp(”Vth=4∗ I ”);
7 disp(”Apply ing KVL to the mesh”);
8 disp(” 0 . 5∗Vth−8∗ I=−12”);
9 A=[1 -4;0.5 -8];

10 B=[0 -12]’

11 X=inv(A)*B;

12 disp(X);

13 disp(”Vth=8 V”);
14 // Ca l c u l a t i o n o f I s c
15 v=8;

16 i=12/4;

17 printf(”\ n I s c = %. f A”,i);
18 // Ca l c u l a t i o n o f Rth
19 r=v/i;

20 printf(”\nRth = Vth/ I s c = %. 3 f Ohm”,r);
21 // c a l c u l a t i o n o f RL
22 disp(”For maximum power t r a n s f e r ”);
23 printf(”\nRth = RL =%. 3 f Ohm”,r);
24 // c a l c u l a t i o n o f Pmax
25 x=v/(2*r);

26 printf(”\nIL = %. 1 f A”,x);
27 n=(x^2)*r;

28 printf(”\nPmax = %. f W”,n);
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Chapter 4

AC Circuits

Scilab code Exa 4.1 example1

1 //AC C i r c u i t s : example 4 . 1 : ( pg4 . 4 )
2 i=15;

3 t=3.375*10^ -3;

4 f=40;

5 pi =3.14;

6 Im=(i/sin (2*pi*f*t));

7 disp(” i =15 Amp”);
8 disp(” t =3.375 ms”);
9 disp(” f =40 Hz”);

10 disp(” i=Im∗ s i n (2∗ p i ∗ f ∗ t ) ”);
11 printf(”Im=%. fAmp”,Im);

Scilab code Exa 4.2 example2

1 //AC C i r c u i t s : example 4 . 2 : ( pg4 . 4 )
2 f=50;

3 Im=100;

4 i1 =86.6;
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5 t=(1/600);

6 pi =3.14;

7 disp(” f =50 c / s ”);
8 disp(”Im=100 A”);
9 // pa r t ( a )
10 disp(” i=Im∗ s i n (2∗ p i ∗ f ∗ t ) ”);
11 i=Im*sin(2*pi*f*t);

12 printf(” i=%. f A”,i);
13 // pa r t ( b )
14 disp(” i=Im∗ s i n (2∗ p i ∗ f ∗ t1 ) ”);
15 t1=( asind(i1/Im)/(2*pi*f));

16 printf(” t1=%. e second ”,t1);

Scilab code Exa 4.3 example3

1 //AC C i r c u i t s : example 4 . 3 : ( pg4 . 5 )
2 f=50;

3 I=20;

4 t1 =0.0025;

5 t2 =0.0125;

6 I1 =14.14;

7 pi =3.14;

8 disp(” f =50 c / s ”);
9 disp(” I=20 A”);
10 mprintf(”Im=I ∗ s q r t ( 2 ) ”);
11 Im=(sqrt (2)*I);

12 printf(”\nIm=%. 2 f A”,Im);
13 mprintf(”\ nEquat ion o f cu r r en t , \ n i=Im∗ s i n (2∗ p i ∗ f ∗ t )

”);
14 disp(”=28.28 s i n (2∗ p i ∗ f ∗ t ) =28.28 s i n (100∗ p i ∗ t ) ”);
15 disp(” ( a )At t =0.0025 s e cond s ”);
16 i=(Im*sin(2*pi*f*t1));

17 printf(” i=%. f A”,i); //when t =0.0025 s e cond s
18 disp(” ( b )At t =0.0125 s e cond s ”);
19 i=(Im*sin (2*pi*f*t2));
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20 printf(” i=%. f A”,i); //when t =0.0125 s e cond s
21 disp(” ( c ) i =28.28 s i n (100∗ p i ∗ t ) ”);
22 t=(asind(I1/Im)/(2*pi*f));

23 printf(” t=%. e second ”,t);// when I =14.14A

Scilab code Exa 4.4 example4

1 //AC C i r c u i t s : example 4 . 4 : pg ( 4 . 5 )
2 pi =3.14;

3 Vm=200;

4 disp(”v=200 s i n 3 1 4 t ”);
5 disp(”v=Vmsin (2∗ p i ∗ f ∗ t ) ”);
6 disp(” (2∗ p i ∗ f ) =314”);
7 f=(314/(2* pi));

8 printf(” f=%. f Hz”,f);
9 Vavg =((2*Vm)/pi);

10 Vrms=(Vm/sqrt (2));

11 mprintf( ’ \nFor a s i n u s o i d a l waveform , \nVavg=(2∗Vm/
p i ) \nVrms=(Vm/ s q r t ( 2 ) ) ’ );

12 kf=(Vrms/Vavg);

13 kc=(Vm/Vrms);

14 mprintf( ’ \nform f a t o r=%. 2 f ’ ,kf);
15 mprintf( ’ \ n c r e s t f a c t o r=%. 2 f ’ ,kc);

Scilab code Exa 4.5 example5

1 //AC C i r c u i t s : example 4 . 5 : ( pg 4 . 6 )
2 kf=1.2;

3 kp=1.5;

4 Vavg =10;

5 disp(” k f =1.2 ”);
6 disp(”kp=1.5 ”);
7 disp(”Vavg=10”);
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8 disp(” form f a c t o r k f=(Vrms/Vavg ) ”);
9 Vrms=(kf*Vavg);

10 printf(”\nVrms=%. f V”,Vrms);
11 disp(” peak f a c t o r kp=(Vm/Vrms ) ”);
12 Vm=(kp*Vrms);

13 printf(”\nVm=%. f V”,Vm);

Scilab code Exa 4.14 example14

1 //AC C i r c u i t s : example 4 . 1 4 : ( pg 4 . 1 1 )
2 v1=0;

3 v2=40;

4 v3=60;

5 v4=80;

6 v5=100;

7 t=8;

8 Vavg =((v1+v2+v3+v4+v5+v4+v3+v2)/t);

9 Vrms=sqrt((v1^2+v2^2+v3^2+v4^2+v5^2+v4^2+v3^2+v2^2)/

t);

10 disp(”Vavg=((0+40+60+80+100+80+60+40) /8) ”);
11 printf(”\nVavg=%. 1 f V”,Vavg);
12 disp(”Vrms=s q r t ( ( 0+(40 ) ˆ2+(60) ˆ2+(80) ˆ2+(100) ˆ2+(80)

ˆ2+(60) ˆ2+(40) ˆ2) /8) ”);
13 printf(”\nVrms=%. 2 f V”,Vrms);

Scilab code Exa 4.15 example15

1 //AC C i r c u i t s : example 4 . 1 5 : pg ( 4 . 1 1 & 4 . 1 2 )
2 v1=0;

3 v2=10;

4 v3=20;

5 t=3;

6 Vavg =((v1+v2+v3)/t);
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7 Vrms=(sqrt((v1^2+v2^2+v3^2)/t));

8 disp(”Vavg=((0+10+20) /3) ”);
9 printf(”Vavg=%. f V”,Vavg);
10 disp(”Vrms=(( (0 ) ˆ2+(10) ˆ2+(20) ˆ2) /3) ”);
11 printf(”Vrms=%. 1 f V”,Vrms);

Scilab code Exa 4.33 example33

1 //AC C i r c u i t s : example 4 . 3 3 : pg ( 4 . 2 7 )
2 Vm=177;

3 Im =14.14;

4 phi =30;

5 V=(Vm/sqrt (2));

6 I=(Im/sqrt (2));

7 pf=cosd (30);

8 P=(V*I*pf);

9 disp(”v ( t )=177 s i n (314 t +10)”);// va lu e o f 10 i s i n
d e g r e e s

10 disp(” i ( t ) =14.14 s i n (314 t−20)”);// va lu e o f 20 i s i n
d e g r e e s

11 mprintf(”\ nCurrent i ( t ) l a g s beh ind v o l t a g e v ( t ) by
30 d e g r e e s ”);

12 disp(” ph i=30 d e g r e e s ”);
13 printf(”Power f a c t o r p f=co s ( 3 0 )=%. 3 f ( l a g g i n g )

”,pf);
14 printf(”\nPower consumed P=V∗ I ∗ co s ( ph i )=%. 1 f W”,P

);

Scilab code Exa 4.42 example42

1 //AC C i r c u i t s : example 4 . 4 2 : pg ( 4 . 3 2 & 4 . 3 3 )
2 PR =1000;

3 VR=200;
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4 Pcoil =250;

5 Vcoil =300;

6 R=((VR^2)/PR);

7 I=(VR/R);

8 r=(( Pcoil/(I^2)));

9 Zcoil=(Vcoil/I);

10 XL=sqrt((Zcoil ^2) -(r^2));

11 RT=(R+r);

12 ZT=sqrt((RT^2)+(XL^2));

13 V=(ZT*I);

14 printf(”\nPR=1000 W \nVR=200 V \ nPco i l =250 W \ nVco i l
=300 V \nPR=(VRˆ2/R) ”);

15 printf(”\nR=%. f Ohms”,R);
16 printf(”\nVR=R∗ I \ nI=%. f A”,I);
17 disp(” P c o i l =( I ˆ2) ∗ r ”);
18 printf(”\ nRe s i s t a n c e o f c o i l r=%. f Ohm”,r);
19 printf(”\nImpedance o f c o i l Z c o i l =(Vco i l / I )=%.

f Ohms”,Zcoil);
20 printf(”\ nReactance o f c o i l XL=s q r t ( ( Z c o i l ˆ2)

−( r ˆ2) ) =%. 1 f Ohms”,XL);
21 printf(”\nCombined r e s i s t a n c e RT=R+r=%. f Ohms”,

RT);

22 printf(”\nCombined impedance ZT=s q r t ( ( (R+r ) ˆ2)
+(XLˆ2) ) =%. 1 f Ohms”,ZT);

23 printf(”\nSupply v o l t a g e V=ZT∗ I=%. 1 f V”,V);

Scilab code Exa 4.47 example47

1 //AC C i r c u i t s : example 4 . 4 7 : pg ( 4 . 4 7 )
2 f1=60;

3 V=200;

4 P=600;

5 I=5;

6 f=50;

7 Z=V/I;
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8 r=(P/(I^2));

9 XL=sqrt((Z^2) -(r^2));

10 L=(XL/(2* %pi*f));

11 XL1 =(2* %pi*f1*L);

12 Z1=sqrt((r^2)+(XL1 ^2));

13 I=(V/Z1);

14 printf(”\ nI=5 A \nV=200 V \nP=600 W \nFor f =50 Hz , ”)
;

15 printf(”\nZ=V/ I =%. f Ohms”,Z);
16 printf(”\nP=(( I ˆ2) ∗ r ) \nr=%. f Ohms”,r);
17 printf(”\nXL=s q r t ( ( Zˆ2)−( r ˆ2) ) \nXL=%. f Ohms”,XL);
18 printf(”\nXL=(2∗ p i ∗ f ∗L) \nL=%. 4 f H”,L);
19 printf(”\nFor f =60 Hz \nXL=%. 1 f Ohm”,XL1);
20 printf(”\nr=24 Ohms \nZ=s q r t ( ( r ˆ2)+(XLˆ2) )=%. 2 f Ohms

”,Z1);
21 printf(”\ nI=V/Z=%. 3 f A”,I);

Scilab code Exa 4.48 example48

1 //AC C i r c u i t s : example 4 . 4 8 : ( pg 4 . 3 7 )
2 f=50;

3 pi =3.14;

4 Vdc =12;

5 Idc =2.5;

6 Vac =230;

7 Iac =2;

8 Pac =50;

9 R=(Vdc/Idc);

10 Z=(Vac/Iac);

11 Pi=(Pac -(( Iac^2)*R));

12 RT=(Pac/(Iac^2));

13 XL=sqrt((Z^2) -(RT^2));

14 L=(XL/(2*pi*f));

15 pf=(RT/Z);

16 i=(Pi/(Iac ^2));
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17 printf(”\nFor dc V=12 V, I =2.5 A \nFor ac
V=230 V, I=2 A, P=50 W”);

18 printf(”\nIn an i ron−co r ed c o i l , t h e r e a r e two type s
o f l o s s e s \n ( i ) Lo s s e s i n c o r e known as c o r e or
i r o n l o s s \n ( i i ) Lo s s e s i n wind ing known as copper
l o s s ”);

19 printf(”\nP=( I ˆ2) ∗R+Pi \nP/( I ˆ2)=R+(( Pi ) /( I ˆ2) ) \nRT
=R+(Pi /( I ˆ2) ) \nwhere R i s the r e s i s t a n c e o f the
c o i l and ( Pi / I ˆ2) i s the r e s i s t a n c e which i s
e q u i v a l e n t to the e f f e c t o f i r o n l o s s ”);

20 printf(”\nFor dc supply , f=0 \nXL=0”);
21 printf(”\nR=%. 1 f Ohm”,R);
22 printf(”\nFor ac supp ly \nZ=%. f Ohms”,Z);
23 printf(”\ nI ron l o s s Pi=P−I ˆ2∗R=%. 1 f W”,Pi);
24 printf(”\nRT=(P/ I ˆ2)=%. 1 f Ohm”,RT);
25 printf(”\nXL=s q r t ( ( Zˆ2)−(RTˆ2) )=%. 1 f Ohm”,XL);
26 printf(”\nXL=2∗ p i ∗L \ nInductance L=%. 3 f H”,L);
27 printf(”\nPower f a c t o r =RT/Z=%. 3 f ( l a g g i n g ) ”,pf

);

28 printf(”\nThe s e r i e s r e s i s t a n c e e q u i v a l e n t to the
e f f e c t o f i r o n l o s s= Pi /( I ˆ2)=%. 1 f Ohms”,i);

Scilab code Exa 4.49 example49

1 //AC C i r c u i t s : example 4 . 4 9 : ( pg 4 . 3 7 & 4 . 3 8 )
2 f=50;

3 I1=4;

4 pf1 =0.5;

5 V1=200;

6 I2=5;

7 pf2 =0.8;

8 V2=40;

9 Z1=(V2/I2);

10 R=(Z1*pf2);

11 XL1=sqrt((Z1^2) -(R^2));
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12 L1=(XL1 /(2* %pi*f));

13 Z2=(V1/I1);

14 RT=(Z2*pf1);

15 XL2=sqrt((Z2^2) -(RT^2));

16 L2=(XL2 /(2* %pi*f));

17 Pi=(V1*I1*pf1 -(I1^2)*R);

18 printf(”\nWith i r o n c o r e I=4 A pf =0.5 , V
=200 V \nWithout i r o n c o r e I=5 A pf =0.8 ,

V=40 V \nWhen the i r on−c o r e i s removed , ”);
19 printf(”\nZ=V/ I=%. f Ohms”,Z1);
20 printf(”\ npf=R/Z \nR=%. 1 f Ohms”,R);
21 printf(”\nXL=s q r t ( ( Zˆ2)−(RTˆ2) )=%. 1 f Ohms”,XL1);
22 printf(”\nXL=(2∗ p i ∗ f ∗L) \ nInductance L=%. 4 f H”,L1

);

23 printf(”\nWith i r o n core , \nZ=%. f Ohms”,Z2);
24 printf(”\ npf=RT/Z \nRT=%. f Ohm”,RT);
25 printf(”\nXL=s q r t ( ( Zˆ2)−(RTˆ2) )=%. 2 f Ohm”,XL2);
26 printf(”\nXL=(2∗ p i ∗ f ∗L) \ nInductance L=%. 4 f H

”,L2);
27 printf(”\ nI ron l o s s Pi=P=( I ˆ2) ∗R \n=VIcos ( ph i )−

I ˆ2∗R \n=%. 1 f W”,Pi);

Scilab code Exa 4.51 example51

1 //AC C i r c u i t s : example 4 . 5 1 : ( pg 4 . 4 0 & 4 . 4 1 )
2 P=2000;

3 pf=0.5;

4 V=230;

5 S=(P/pf);

6 phi=acosd(pf);

7 I=(P/(V*pf));

8 Q=(V*I*sind(phi));

9 disp(”P=2000 W”);
10 disp(” p f =0.5 ( l e a d i n g ) ”);
11 disp(”V=230 V”);
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12 disp(”P=V∗ I ∗ co s ( ph i ) ”);
13 printf(”\ nI=%. 2 f A”,I);
14 printf(”\nS=V∗ I=P/ co s ( ph i )=%. f VA”,S);
15 printf(”\ nphi=%. f d e g r e e s ”,phi);
16 printf(”\nQ=V∗ I ∗ s i n ( ph i )=%. f VAR”,Q);

Scilab code Exa 4.52 example52

1 //AC C i r c u i t s : example 4 . 5 2 : ( pg 4 . 4 1 )
2 V=240;

3 VR=100;

4 P=300;

5 f=50;

6 R=((VR^2)/P);

7 I=sqrt(P/R);

8 Z=V/I;

9 XC=sqrt((Z^2) -(R^2));

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

11 VC=sqrt((V^2) -(VR^2));

12 VCmax=(VC*sqrt (2));

13 Qmax=(C*VCmax);

14 Emax =((1/2)*C*(VCmax ^2));

15 printf(”\nV=240 V \nVR=100 V \nP=300 W \ n f=50 Hz”);
16 printf(”\nP=(VRˆ2) /R \nR=((VRˆ2) /P)=%. 2 f Ohm”,R);
17 printf(”\nP=( I ˆ2) ∗R \ nI=s q r t ( (P/R) ) \ nI=%. f A”,I);
18 printf(”\nZ=V/ I=%. f Ohm”,Z);
19 printf(”\nXC=s q r t ( ( Zˆ2)−(Rˆ2) )=%. 2 f Ohm”,XC);
20 printf(”\nXC=1/2∗ p i ∗ f ∗C \nC=%. 2 e F”,C);
21 printf(”\ nVol tage a c r o s s c a p a c i t o r VC=s q r t ( (Vˆ2)−(VR

ˆ2) )=%. 2 f V”,VC);
22 printf(”\nMaximum va lu e o f max cha rge \nVC=%. 2 f V \

nQmax=C∗VCmax=%. 4 f C”,VCmax ,Qmax);
23 printf(”\nMax s t o r e d ene rgy Emax=((1/2) ∗C∗ (VCmaxˆ2) )

\n=%. 2 f J”, Emax);
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Scilab code Exa 4.53 example53

1 //AC C i r c u i t s : example 4 . 5 3 : ( pg 4 . 4 2 )
2 C=35*10^ -6;

3 f=50;

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

5 R=sqrt (3*(XC^2));

6 R^2=(3*( XC^2));

7 printf(”\nC=35∗10ˆ−6 F \ n f=50 Hz \nVC=1/2.V \nXC
=1/(2∗ p i ∗ f ∗C)=%. 3 f Ohm”,XC);

8 printf(”\nVC=1/2.V \nXC. I =1/2.Z . I \nXC=1/2.Z \nZ=2.
XC \nZ=s q r t ( (Rˆ2)+(XCˆ2) ) \n (2XC) ˆ2=(Rˆ2)+(XCˆ2)
\n3XCˆ2=Rˆ2”);

9 mprintf(”\nRˆ2=3∗XCˆ2=%. 2 f Ohm \nR=%. 1 f Ohm”,R^2,R);

Scilab code Exa 4.54 example54

1 //AC C i r c u i t s : example 4 . 5 4 : ( pg 4 . 4 2 )
2 V=125;

3 I=2.2;

4 P=96.8;

5 f=50;

6 Z=V/I;

7 R=(P/(I^2));

8 Xc=sqrt((Z^2) -(R^2));

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

10 printf(”\nV=125 V \nP=96.8 W \ nI =2.2 A \ n f=50 Hz”);
11 printf(”\nZ=V/ I=%. 2 f A”,Z);
12 printf(”\nP=( I ˆ2) ∗R \nR=%. f Ohm”,R);
13 printf(”\nXc=s q r t ( ( Zˆ2)−(Rˆ2) )=%. 2 f Ohm”,Xc);
14 printf(”\nXc=1/(2∗ p i ∗ f ∗C) \n C=%. 2 e F”,C);
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Scilab code Exa 4.57 Series RLC circuit

1 //AC C i r c u i t s : example 4 . 5 7 : ( pg 4 . 4 6 )
2 j=%i;

3 f=50;

4 L=0.22;

5 R1=3;

6 Z=3.8+j*6.4;

7 XL=2*%pi*f*L;

8 R2=3.8;

9 R=R2 -R1;

10 X=6.4;

11 XC=XL-X;

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

13 printf(”\nZ=(3.8+ j ∗ 6 . 4 ) Ohm”);
14 printf(”\nXL=2∗ p i ∗ f ∗L=%. 2 f Ohm”,XL);
15 printf(”\nZ=(3+ j69 .12+R−jXC) \n=(3+R)+j (69.12−XC) ”);
16 printf(”\n3+R=3.8 \nR=%. 1 f Ohm”,R);
17 printf(”\nXC=%. 2 f Ohm”,XC);
18 printf(”\nXC=1/2. p i . f .C \nC=%. e F”,C);

Scilab code Exa 4.58 Series RLC circuit

1 //AC C i r c u i t s : example 4 . 5 8 : ( pg 4 . 4 6 )
2 R=20;

3 phi =45;

4 Z=R/cosd(phi);

5 XC=sqrt((Z^2) -(R^2));

6 XL=(2*XC);

7 w=1000;

8 L=(XL/w);

9 C=(1/(w*XC));
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10 printf(”\nvL=300 s i n (1000 t ) \nR=20 Ohm \ nphi=45 \nVL(
max)=2Vcc (max) \ n sq r t ( 2 ) ∗VL=2∗ s q r t ( 2 ) ∗VC \ nI ∗XL
=2∗ I ∗XC \nXL=2∗XC \ ncos ( ph i )=R/Z”);

11 printf(”\nZ=%. 2 f Ohm”,Z);
12 printf(”\nZ=s q r t ( (Rˆ2)+(XL−XC) ˆ2) \nXC=%. f Ohm”,XC);

// f o r s e r i e s R−L−C ckt
13 printf(”\nXL=2∗XC =%. f Ohm”,XL);
14 printf(”\nXL=w∗L \nL=%. 2 f H”,L);
15 printf(”\nXC=1/w∗C \nC=%. e F”,C);

Scilab code Exa 4.59 Series RLC circuit

1 //AC C i r c u i t s : example 4 . 5 9 : ( pg 4 . 4 7 )
2 pf=0.5;

3 C=79.59*10^ -6;

4 f=50;

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

6 R=pf*XC;

7 Zcoil=XC;

8 XL=sqrt((Zcoil ^2) -(R^2));

9 L=(XL/(2* %pi*f));

10 printf(”\ npf =0.5 \nC=79.57uF \ n f=50 Hz \ nVco i l=VC ”)
;

11 printf(”\nXC=1/2∗ p i ∗ f ∗C =%. f Ohm”,XC);
12 printf(”\ nVco i l=VC \ nZ c o i l=XC=%. f Ohm”,XC);
13 printf(”\ npf o f c o i l=co s ( ph i )=R/ Z c o i l \ nRe s i s t a n c e

o f c o i l R=%. f Ohm”,R);
14 printf(”\nXL=s q r t ( ( Z c o i l ˆ2)−(Rˆ2) )=%. 2 f Ohm”,XL);
15 printf(”\nXL=2∗ p i ∗ f ∗L \ nInductance o f c o i l=%. 2 f H”,L

);

Scilab code Exa 4.60 Series RLC Circuit
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1 //AC C i r c u i t s : example 4 . 6 0 : ( pg 4 . 4 8 )
2 f=50;

3 V=250;

4 R=5;

5 L=9.55;

6 Vcoil =300;

7 XL=2*%pi*f*L;

8 Zcoil=(sqrt((R^2)+(XL^2)));

9 I=Vcoil/Zcoil;

10 Z=V/I;

11 XC1=Zcoil -Z;

12 XC2=Zcoil+Z;

13 C1 =(1/(2* %pi*f*XC1));

14 C2 =(1/(2* %pi*f*XC2));

15 printf(”\nV=250 V \nR=5 Ohm \nL=9.55 H \ nVco i l =300 V
”);

16 printf(”\nXL=2∗ p i ∗ f ∗L =%. f Ohm”,XL);
17 printf(”\ nZ c o i l=s q r t (Rˆ2)+(XLˆ2) =%. f Ohm”,Zcoil);
18 printf(”\ nI=Vco i l / Z c o i l =%. 1 f A”,I);
19 printf(”\nZ=V/ I =%. f Ohm”,Z);// t o t a l impedance
20 printf(”\nZ=s q r t ( (Rˆ2)+(XL−XC) ˆ2) \nXC=%. f Ohm”,XC1)

;//when XL>XC
21 printf(”\nC=1/2∗ p i ∗ f ∗XC =%. e F”,C1);
22 printf(”\nZ=s q r t ( (Rˆ2)+(XC−XL) ˆ2) \nXC=%. f Ohm”,XC2)

;//when XC>XL
23 printf(”\nC=%. e F”,C2);

Scilab code Exa 4.79 Series Resonance

1 //AC C i r c u i t s : example 4 . 7 9 : ( pg 4 . 6 4 )
2 R=10;

3 L=0.01;

4 C=100*10^ -6;

5 f0 =(1/(2* %pi*sqrt(L*C)));

6 BW=(R/(2* %pi*L));
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7 f1=f0 -(BW/2);

8 f2=f0+(BW/2);

9 printf(”\nR=10 Ohm \nL=0.01H \nC=100uF”);
10 printf(”\ n f0 =1/2∗ p i ∗ s q r t (L∗C)=%. 2 f Hz”,f0);//

r e s onan t f r e qu en cy
11 printf(”\nBW=R/2∗ p i ∗L =%. 2 f Hz”,BW); // bandwidth
12 printf(”\ n f1=f0−BW/2 \n=%. 2 f Hz”,f1); // l owe r

f r e qu en cy
13 printf(”\ n f2=f 0+BW/2 =%. 2 f Hz”,f2); // h i g h e r

f r e qu en cy

Scilab code Exa 4.80 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 0 : ( pg 4 . 6 5 )
2 R=10;

3 L=0.2;

4 C=40*10^ -6;

5 V=100;

6 f0 =(1/(2* %pi*sqrt(L*C)));

7 I0=(V/R);

8 P0=((I0^2)*R);

9 pf=1;

10 Vr=(R*I0);

11 Vl=((2* %pi*f0*L)*I0);

12 Vc =((1/(2* %pi*f0*C))*I0);

13 Q=((1/R)*sqrt(L/C));

14 f1=(f0 -(R/(4* %pi*L)));

15 f2=(f0+(R/(4* %pi*L)));

16 printf(”\nR=10 Ohm \nL=0.2 H \nC=40uF \nV=100 V”);
17 printf(”\n ( i ) f 0= 1/2∗ p i ∗ s q r t (LC) =%. 1 f Hz”,f0); //

r e s onan t f r e qu en cy
18 printf(”\n ( i i ) I 0= V/R =%. f A”,I0); // c u r r e n t
19 printf(”\n ( i i i ) P0=( I0 ˆ2) ∗R =%. f W”,P0);// power
20 printf(”\n ( i v ) p f=1”);// power f a c t o r
21 printf(”\n ( v ) Rv = R. I =%. f V”,Vr);// v o l t a g e a c r o s s
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r e s i s t o r
22 printf(”\n Lv = XL. I =%. 1 f V”,Vl);// v o l t a g e a c r o s s

i n du c t o r
23 printf(”\n Cv = XC. I =%. 1 f V”,Vc); // v o l t a g e a c r o s s

c a p a c i t o r
24 printf(”\n ( v i ) Q =1/R∗ s q r t (L/C)=%. 2 f ”,Q);// Qua l i t y

f a c t o r
25 printf(”\n ( v i i ) f 1 = f0−R/4 . p i . L = %. 2 f Hz”,f1); //

h a l f power p o i n t s
26 printf(”\ n f2=f 0+R/4 . p i . L = %. 1 f Hz”,f2);
27 // x i n i t i a l i s a t i o n
28 x=[ -1:0.1:2* %pi];

29 // s imp l e p l o t
30 plot(sin(x))

Scilab code Exa 4.81 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 1 : ( pg 4 . 6 6 )
2 V=200;

3 Vc =5000;

4 I0=20;

5 C=4*10^ -6;

6 R=V/I0;

7 Xco=Vc/I0;

8 f0 =(1/(2* %pi*Xco*C));

9 L=(Xco /(2* %pi*f0));

10 printf(”\nV=200 V \ nI0= 20 A \nVc=5000 V \nC=4uF”);
11 printf(”\nR=V/ I0 =%. f Ohm”,R);// r e s i s t a n c e
12 printf(”\nXco=Vco/ Io =%. f Ohm”,Xco);
13 printf(”\nXco=1/2∗ p i ∗ f 0 ∗C \ n f0 =1/2∗ p i ∗Xco∗C =%. 2 f Hz

”,f0);
14 printf(”\ nat r e s onanc e Xco=Xlo \nXlo=%. f Ohm”,Xco);
15 printf(”\nXlo=2∗ p i ∗ f 0 ∗L \nL=%. 2 f H”,L);
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Scilab code Exa 4.82 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 2 : ( pg 4 . 6 6 )
2 V=230;

3 f0=50;

4 I0=2;

5 Vco =500;

6 R=V/I0;

7 Xco=Vco/I0;

8 C=(1/(2* %pi*f0*Xco));

9 L=(Xco /(2* %pi*f0));

10 printf(”\nV = 230 V \ n f0 = 50 Hz \ nI0 = 2A \nVco =
500 V”);

11 printf(”\nR=V/ I0 =%. f Ohm”,R);
12 printf(”\nXco=Vco/ I0 =%. f Ohm”,Xco);
13 printf(”\nXco=1/2. p i . f 0 .C \nC= %. e F”,C);//

c ap a c i t a n c e
14 printf(”\nXco=Xlo \nXlo=%. f Ohm”,Xco);// at r e s onanc e
15 printf(”\nXlo=2. p i . f 0 . L \nL=%. 3 f H”,L);// i nduc t an c e

Scilab code Exa 4.83 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 2 : ( pg 4 . 6 6 )
2 R=2;

3 L=0.01;

4 V=200;

5 f0=50;

6 C=(1/(4*( %pi)^2*L*(f0^2)));

7 I0=V/R;

8 Vco=I0 *(1/(2* %pi*f0*C));

9 printf(”\nR= 2 Ohm \nL= 0 . 0 1 H \nV=200 V \ n f0=50 Hz
\ n f0 =1/(2 . p i . s q r t (LC) ”);
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10 printf(”\nC = %. e F”,C);// c ap a c i t a n c e
11 printf(”\ nI0= V/R =%. f A”,I0);// c u r r e n t
12 printf(”\nVco=I0 . Xco \n=%. 2 f V”,Vco); // v o l t a g e

a c r o s s c a p a c i t o r

Scilab code Exa 4.84 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 4 : ( pg 4 . 6 7 )
2 BW=400;

3 Vco =500;

4 R=100;

5 Vm=10;

6 V=(Vm/sqrt (2));

7 I0=V/R;

8 L=R/BW;

9 Q0=Vco/V;

10 C=(L/(Q0*R)^2);

11 f0 =(1/(2* %pi*sqrt(L*C)));

12 f1=(f0 -(R/(4* %pi*L)));// l owe r cut−o f f f r e qu en cy
13 f2=(f0+(R/(4* %pi*L)));// upper cut−o f f f r e qu en cy
14 printf(”\nv ( t )=10 s inwt \nVco=5000V \nBW=400 rad / s \nR

=100 Ohm”);
15 printf(”\nV=%. 2 f V”,V);
16 printf(”\ nI0=V/R=%. 4 f A”,I0);
17 printf(”\nBW=R/L \nL=%. 2 f H”,L);
18 printf(”\nQ0=Vco/V =%. 2 f ”,Q0);
19 printf(”\nQ0=1/R∗ s q r t (L/C) \nC=%. e F”,C);
20 printf(”\ n f0 =1/2. p i . s q r t (LC)=%. 2 f Hz”,f0);
21 printf(”\ n f1=f0−R/4 . p i . L =%. 2 f Hz”,f1);// l owe r cut−

o f f f r e qu en cy
22 printf(”\ n f2=f 0+R/4 . p i . L =%. 2 f Hz”,f2); // upper cut−

o f f f r e qu en cy
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Scilab code Exa 4.85 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 5 : ( pg 4 . 6 8 )
2 R=500;

3 f1=100;

4 f2 =10*10^3;

5 BW=f2-f1;

6 f0=((f1+f2)/2);

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

8 XL0 =(2* %pi*f0*L);

9 C=(1/(2* %pi*f0*XL0));

10 Q0=((1/R)*(sqrt(L/C)));

11 printf(”\nR= 500 Ohm \ n f1 = 100 Hz \ n f2=10kHz \nBW=
f2−f 1 =%. f Hz”,BW);

12 printf(”\ n f1=f0−BW/2 −−−−−−( i ) \ n f2=f 0+BW/2 −−−−−−(
i i ) \ n f1+f 2 =2 f 0 \ n f0=( f 1+f 2 ) /2 =%. f Hz”,f0);

13 printf(”\nBW=R/2 . p i . f 0 . L \nL=%. 6 f H”,L);
14 printf(”\nXL0=2. p i . f 0 . L =%. 2 f Ohm”,XL0);
15 printf(”\nXL0=XC0 =%. 2 f Ohm”,XL0);// at r e s onanc e
16 printf(”\nXC0 =1/2. p i . f 0 .C \nC=%. e F”,C);
17 printf(”\nQ0=(1/R∗ s q r t (L/C) ) =%. 4 f ”,Q0);

Scilab code Exa 4.87 Series Resonance

1 //AC C i r c u i t s : example 4 . 8 7 : ( pg 4 . 6 9 & 4 . 7 0 )
2 f0 =10^6;

3 C1 =500*10^ -12;

4 C2 =600*10^ -12;

5 C=500*10^ -12;

6 x=((2* %pi*f0)^2);

7 L=(1/(x*C));

8 XL=(2* %pi*f0*L);

9 y=2*%pi*f0*C2;

10 XC=(1/y);

11 R=sqrt (((XL-XC)^2)/3);
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12 x=sqrt(L/C);

13 Q0=((1/R)*x);

14 printf(”\ n f0= 1MHz \nC1=500pF \nC2=600pF \nC=500pF”)
;//At r e s onanc e

15 printf(”\ n f0 =1/2. p i . s q r t (LC) \nL=%. 1 2 f H”,L);
16 printf(”\nXL=2. p i . f 0 . L =%. 2 f Ohm”,XL);
17 printf(”\nXC=1/2. p i . f 0 .C \nXC=%. 2 f Ohm”,XC);
18 printf(”\ nI =1/2. I 0 \nV/Z=1/2.V/R \nZ=2R”);
19 printf(”\ n sq r t ( (Rˆ2)−(XL−XC) ˆ2)=2R \nR=%. 2 f Ohm”,R);

// Re s i s t a n c e o f I nduc t o r
20 printf(”\nQ0=1/R. s q r t (L/C) \n=%. f ”,Q0);

Scilab code Exa 4.88 Parallel Resonance

1 //AC C i r c u i t s : example 4 . 8 8 : ( pg 4 . 7 2 )
2 R=20;

3 C=100*10^ -6;

4 L=0.2;

5 DR=(L/(C*R));

6 x=(1/(L*C));

7 y=((R/L)^2);

8 f0 =((1/(2* %pi))*sqrt(x-y));

9 DR=(L/(C*R));

10 printf(”\nR=20 Ohm \nL=0.2 H \nC=100uF”);
11 printf(”\ n f0 =1/2. p i . s q r t (1/LC−Rˆ2/Lˆ2) \n=%. 2 f Hz”,

f0);

12 printf(”\n dynamic r e s i s t a n c e =L/CR \n= %. f Ohm”,DR)
;

Scilab code Exa 4.89 Parallel Resonance

1 //AC C i r c u i t s : example 4 . 8 9 : ( pg 4 . 7 2 & 4 . 7 3 )
2 R=20;
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3 L=200*10^ -6;

4 f=10^6;

5 V=230;

6 Rs =8000;

7 XL=2*%pi*f*L;

8 x=((2* %pi*f)^2);

9 y=((R/L)^2);

10 C=(1/((x+y)*L));

11 Q=((2* %pi*f*L)/R);

12 Z=(L/(C*R));

13 ZT=(Rs+Z);

14 IT=(V/ZT);

15 printf(”\nR=20 Ohm \nL=200uH \ n f =10ˆ6 \nV=230 V \nRs
=8000 Ohm \nXL=2. p i . f . L =%. 1 f Ohm”,XL);

16 printf(”\ n f0 =1/2. p i . s q r t (1/LC−Rˆ2/Lˆ2) \nC=%. e F”,C)
;

17 printf(”\nQ0=2. p i . f . L/R =%. 2 f ”,Q);// q u a l i t y f a c t o r
18 printf(”\nZ=L/CR \n=%. f Ohm”,Z);// dynamic impedance
19 printf(”\nZt=%. f Ohm”,ZT);// t o t a l e q u i v a l e n t Z at

r e s onanc e
20 printf(”\ n I t=%. e A”,IT);// t o t a l ck t c u r r e n t
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Chapter 5

Steady State AC Analysis

Scilab code Exa 5.1 example1

1 // Steady−S t a t e AC Ana l y s i s
2 // page no − 5 . 1
3 // example 5 . 1
4 // A = p2z (R, Theta ) − Convert from po l a r to complex

form .
5 // R i s a matr ix c o n t a i n i n g the magnitudes
6 // Theta i s a matr ix c o n t a i n i n g the phase a n g l e s

( i n d e g r e e s ) .
7 function [A] = p2z(R,Theta)

8 if argn (2) <> 2 then

9 error(” i n c o r r e c t number o f arguments . ”);
10 end

11 if ~and(size(R) == size(Theta)) then

12 error(” arguments must be o f the same d imens ion . ”)
;

13 end

14 A = R.*exp(%i*%pi*Theta /180.);

15 endfunction

16

17 A=p2z (100 ,45);// c o nv e r t i n g from po l a r to r e c t a n g u l a r
18 disp(A);
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19 disp(”Apply ing KVL to Mesh 1 we ge t : ”);
20 disp(”(3+ j 14 ) I1−j 1 0 I 2 =70.710678+ j 70 . 7 10678 ”);//

Equat ion 1
21 disp(”Apply ing KVL to Mesh 2 we ge t : ”);
22 disp(” I1=0”)// equa t i on 2
23 disp(” pu t t i n g equa t i on 2 i n equa t i on 1 : ”)// pu t t i n g

equa t i on 2 i n equa t i on 1
24 disp(” I2 =(70.710678+ j 70 . 7 1 0 6 7 8 ) /− j 1 0 ”);
25 I2=A/10*%i;

26 disp(I2);

27 function [r,th]= rect2pol(x,y)

28 // r e c t a n g l e to p o l a r c o o r d i n a t e c o n v e r s i o n
29 // based on ” S c i l a b from a Matlab User ’ s Po int o f

View ” , Eike Rie t s ch ,
30 2002

31 r=sqrt(x^2+y^2);

32 th = atan(y,x)*180/ %pi;

33 endfunction

34 [r,th]= rect2pol(- 7.0710678 ,7.0710678) // c o nv e r t i n g
back to p o l a r form

35 disp(r);

36 disp(th);

37 disp(” I2= mag − 10 ang − 135 A”);

Scilab code Exa 5.2 example2

1 // Steady−S t a t e AC Ana l y s i s
2 // page no − 5 . 1
3 // example 5 . 1
4 // A = p2z (R, Theta ) − Convert from po l a r to complex

form .
5 // R i s a matr ix c o n t a i n i n g the magnitudes
6 // Theta i s a matr ix c o n t a i n i n g the phase a n g l e s

( i n d e g r e e s ) .
7 function [A] = p2z(R,Theta)
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8 if argn (2) <> 2 then

9 error(” i n c o r r e c t number o f arguments . ”);
10 end

11 if ~and(size(R) == size(Theta)) then

12 error(” arguments must be o f the same d imens ion . ”)
;

13 end

14 A = R.*exp(%i*%pi*Theta /180.);

15 endfunction

16 A=p2z (10 ,30);

17 disp(A); // c o nv e r t i n g to r e c t a n g u l a r form
18 M=[8-2*%i, -3, 0; -3, 8+5*%i , -5; 0, -5 7-2*%i];

19 N=[A, 0, 0]’

20 O=inv(M);

21 X=O*N;

22 disp(X);

23 function [r,th]= rect2pol(x,y)

24 // r e c t a n g l e to p o l a r c o o r d i n a t e c o n v e r s i o n
25 // based on ” S c i l a b from a Matlab User ’ s Po int o f

View ” , Eike Rie t s ch ,
26 2002

27 r=sqrt(x^2+y^2);

28 th = atan(y,x)*180/ %pi;

29 endfunction

30 [r,th]= rect2pol (1.3340761 , - 0.5209699) // c o nv e r t i n g
back to p o l a r form

Scilab code Exa 5.11 example11

1 // Steady−S t a t e AC Ana l y s i s
2 // page no − 5 . 1 0
3 // example 5 . 1 1
4 disp(”when mag−50 ang−0 s ou r c e i s a c t i n g a l on e : ”);
5 function [A] = p2z(R,Theta)

6 if argn (2) <> 2 then
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7 error(” i n c o r r e c t number o f arguments . ”);
8 end

9 if ~and(size(R) == size(Theta)) then

10 error(” arguments must be o f the same d imens ion . ”)
;

11 end

12 A = R.*exp(%i*%pi*Theta /180.);

13 endfunction

14 A=p2z(50,0); // c o nv e r t i n g p o l a r to r e c
15 disp(A);

16 disp(”when mag−4 ang−0 s ou r c e i s a c t i n g a l on e : ”);
17 Vab2 =0;

18 disp(”By Super−p o s i t i o n theorem : ”)
19 disp(”Vab=Vab1+Vab2”);
20 Vab=A+Vab2;

21 printf(”Vab = %. f ”, Vab);

22 function [r,th]= rect2pol(x,y)

23 // r e c t a n g l e to p o l a r c o o r d i n a t e c o n v e r s i o n
24 // based on ” S c i l a b from a Matlab User ’ s Po int o f

View ” , Eike Rie t s ch ,
25 2002

26 r=sqrt(x^2+y^2);

27 th = atan(y,x)*180/ %pi;

28 endfunction

29 [r,th]= rect2pol (50,0) // c o nv e r t i n g back to p o l a r
form

30 disp(r);

31 disp(th);

32 disp(”Vab= mag−50 ang−0 V”)
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Chapter 6

Three phase Circuits

Scilab code Exa 6.8 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 8 : ( pg 6 . 1 4 )
2 VL=440;

3 P=50*10^3;

4 IL=90;

5 Iph=IL/sqrt (3);

6 pf=(P/(sqrt (3)*VL*IL));

7 S=sqrt (3)*VL*IL;

8 printf(”\nVL=440 V \nP=50kW \nIL=90 A”);
9 printf(”\nVL=Vph=%. f V”,VL);// For de l t a−connec t ed

l oad
10 printf(”\nIph=IL/ s q r t ( 3 )=%. 2 f A”,Iph);
11 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) ”);
12 printf(”\ ncos ( ph i )=%. 2 f ( l a g g i n g ) ”,pf);
13 printf(”\nS=s q r t ( 3 ) ∗VL∗ IL =%. 2 f VA”,S);

Scilab code Exa 6.9 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 9 : ( pg 6 . 1 5 )
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2 IL=15;

3 P=11*10^3;

4 S=15*10^3;

5 VL=S/(sqrt (3)*IL);

6 Vph=VL/sqrt (3);

7 x=P/S;

8 phi=acosd(P/S);

9 Q=sqrt (3)*VL*IL*sind(phi);

10 Iph=IL;

11 Zph=Vph/Iph;

12 R=Zph*cosd(phi);

13 XL=Zph*sind(phi);

14 Vph1=VL;

15 Iph1=(Vph1/Zph);

16 IL1=sqrt (3)*Iph1;

17 P1=sqrt (3)*VL*IL1*cosd(phi);

18 Q1=sqrt (3)*VL*IL1*sind(phi);

19 printf(”\nIL=15 A \nP=11kW \nS=15kVA ”);
20 // For a s t a r−connec t ed l oad
21 printf(”\nS=s q r t ( 3 ) ∗VL∗ IL \nVL=%. 2 f V”,Vph);
22 printf(”\ ncos ( ph i )=P/S =%. 3 f ”,x);
23 printf(”\ nphi=%. 2 f d e g r e e s ”,phi);
24 printf(”\nQ=s q r t ( 3 ) .VL . IL . s i n ( ph i ) = %. 1 f VAR”,Q);
25 printf(”\nIph=IL = %. f A”,IL);
26 printf(”\nZph=Vph/ Iph = %. 2 f Ohm”,Zph);
27 printf(”\nR= Zph∗ co s ( ph i ) =%. 2 f Ohm”,R);
28 printf(”\nXL=Zph∗ s i n ( ph i )= %. 2 f Ohm”,XL);
29 // I f t h e s e c o i l s a r e connec t ed i n De l ta
30 printf(”\nCph =VL =%. 2 f V”,VL);
31 printf(”\nZph= %. 2 f Ohm”,Zph);
32 printf(”\nIph=Vph/Zph =%. 2 f A ”,Iph1);
33 printf(”\nIL=s q r t ( 3 ) ∗ Iph =%. f A”,IL1);
34 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) =%. 2 f W”,P1);
35 printf(”\nQ=s q r t ( 3 ) ∗VL∗ IL∗ s i n ( ph i ) =%. 2 f VAR”,Q1);
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Scilab code Exa 6.10 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 0 : ( pg 6 . 1 6 )
2 P=1500*10^3;

3 pf =0.85;

4 VL =2.2*10^3;

5 phi=acosd(pf);

6 IL=P/(sqrt (3)*VL*pf);

7 Iph=IL/sqrt (3);

8 AC=Iph*pf;

9 RC=Iph*sind(phi);

10 IAC=IL*pf;

11 IRC=IL*sind(phi);

12 printf(”\nP=1500kW \ npf =0.85 ( l a g g i n g ) \nVL=2.2kV”);
13 // For Delta−connec t ed l oad
14 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) \nIL=%. 2 f A”,IL);
15 printf(”\nIph=IL/ s q r t ( 3 )= %. 2 f A”,Iph);
16 //AC=Act iv e Component
17 printf(”\nAC=Iph ∗ co s ( ph i ) =%. 2 f A”,AC); // i n each

phase o f l o ad
18 //RC=Reac t i v e Component
19 printf(”\nRC=Iph ∗ s i n ( ph i ) =%. 2 f A”,RC); // i n each

phase o f l o ad
20 // For s t a r−connec t ed s ou r c e
21 printf(”\nIAC =%. 2 f A”,IAC); // c u r r e n t o f AC in

each phase o f s ou r c e
22 printf(”\nIRC =%. 2 f A”,IRC); // c u r r e n t o f RC in

each phase o f s ou r c e

Scilab code Exa 6.11 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 1 : ( pg 6 . 1 6 )
2 VL=208;

3 P=1800;

4 IL=10;
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5 Vph=VL/sqrt (3);

6 Zph=(Vph/IL);

7 pf=P/(sqrt (3)*VL*IL);

8 phi=acosd(pf);

9 Rph=Zph*pf;

10 Xph=Zph*sind(phi);

11 printf(”\nVL=208 V \nP=1800 W \nIL= 10 A”);
12 // For a Wye−connec t ed load ,
13 printf(”\nVph = VL/ s q r t ( 3 ) =%. 2 f V”,Vph);
14 printf(”\nIph = IL =%. f A”,IL);
15 printf(”\nZph=Vph/ Iph =%. 2 f Ohm”,Zph);
16 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) ”);
17 printf(”\ ncos ( ph i )=%. 1 f d e g r e e s ”,pf);
18 printf(”\ nphi=%. f d e g r e e s ”,phi);
19 printf(”\nRph=Zph∗ co s ( ph i ) =%. 2 f Ohm”,Rph);
20 printf(”\nXph=Zph∗ s i n ( ph i ) =%. 2 f Ohm”,Xph);

Scilab code Exa 6.12 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 2 : ( pg 6 . 1 7 )
2 P=100*10^3;

3 IL=80;

4 VL =1100;

5 f=50;

6 Vph=(VL/sqrt (3));

7 Iph=IL;

8 Zph=(Vph/Iph);

9 pf=(P/(sqrt (3)*VL*IL));

10 phi=acosd(pf);

11 Rph=Zph*pf;

12 Xph=Zph*sind(phi);

13 C=(1/(2* %pi*f*Xph));

14 printf(”\nP=100kW \nIL=80 A \nVL=1100 V \ n f=50 Hz”);
15 // For a s t a r−connec t ed l oad
16 printf(”\nVph =V/ s q r t ( 3 ) =%. 2 f ”,Vph);
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17 printf(”\nIph=IL =%. f A”,Iph);
18 printf(”\nZph=(Vph/ Iph )= %. 2 f Ohm”,Zph);
19 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) ”);
20 printf(”\ ncos ( ph i )=%. 3 f ( l e a d i n g ) ”,pf);
21 printf(”\ nphi=%. f d e g r e e s ”,phi);
22 printf(”\nRph=Zph∗ co s ( ph i ) =%. 2 f Ohm”,Rph);
23 printf(”\nXph =Zph∗ s i n ( ph i ) =%. f Ohm”,Xph);
24 // as c u r r e n t i s l e ad i ng , r e a c t a n c e w i l l be

c a p a c i t i v e i n na tu r e
25 printf(”\nXC=(1/2∗ p i ∗C) ”);
26 printf(”\nC=%. e F”,C);

Scilab code Exa 6.13 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 3 : ( pg 6 . 1 7 &
6 . 1 8 )

2 VL=400;

3 IL =34.65;

4 P=14.4*10^3;

5 Iph=(IL/sqrt (3));

6 Zph=(VL/Iph);

7 pf=(P/(sqrt (3)*VL*IL));

8 phi=acosd(pf);

9 Rph=(Zph*pf);

10 Xph=(Zph*sind(phi));

11 printf(”\nVL=400 V \nIL=34.65 A \nP=14.4kW”);
12 // For a Delta−connec t ed l oad
13 printf(”\nVL=Vph=%. f V”,VL);
14 printf(”\nIph=IL/ s q r t ( 3 )=%. f A”,Iph);
15 printf(”\nZph=Vph/ Iph =%. f Ohm”,Zph);
16 printf(”\ ncos ( ph i )=P/ s q r t ( 3 ) .VL . IL =%. 1 f ”,pf);
17 printf(”\ nphi=%. 2 f d e g r e e s ”,phi);
18 printf(”\nRph=Zph . co s ( ph i ) =%. f Ohm”,Rph);
19 printf(”\nXph=Zph . s i n ( ph i )=%. f Ohm”,Xph);
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Scilab code Exa 6.14 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 4 : ( pg 6 . 1 8 )
2 P=10.44*10^3;

3 VL=200;

4 pf=0.5;

5 x=acosd(pf);

6 IL=(P/(sqrt (3)*VL*pf));

7 Iph=(IL/sqrt (3));

8 Zph=(VL/Iph);

9 Rph=(Zph*pf);

10 Xph=(Zph*sind(x));

11 Q=(sqrt (3)*VL*IL*sind(x));

12 printf(”\nP=10.44kW \nVL=200 V \ npf =0.5( l e a d i n g ) ”);
13 // For a de l t a−connec t ed load ,
14 printf(”\nVL=Vph=%. f V”,VL);
15 printf(”\nP=qr t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) \nIL=%. 2 f A”,IL);
16 printf(”\nIph=IL/ s q r t ( 3 ) =%. 1 f A”,Iph);
17 printf(”\nZph=Vph/ Iph =%. 2 f Ohm”,Zph);
18 printf(”\nRph =Zph . co s ( ph i )=%. 3 f Ohm”,Rph);
19 printf(”\nXph=Zph . s i n ( ph i )=%. 2 f Ohm”,Xph);
20 printf(”\nQ=s q r t ( 3 ) ∗VL∗ IL∗ s i n ( ph i ) = %. 2 f VAR”,Q);

Scilab code Exa 6.17 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 7 : ( pg 6 . 2 0 )
2 Po =200*10^3;

3 f=50;

4 VL=440;

5 N=0.91;

6 pf =0.86;

7 phi=acosd(pf);
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8 Pi=(Po/N);

9 IL=(Pi/(sqrt (3)*VL*pf));

10 Iph=(IL/sqrt (3));

11 AC=(Iph*pf);

12 RC=(Iph*sind(phi));

13 printf(”\nPo=200 kW \ n f=50Hz \nVL= 440 V \nN=0.91 \
npf =0.86 ”);

14 // For a d e l t a connec t ed l oad ( i n du c t i o n motor )
15 printf(”\nVph =VL =%. f V”,VL);
16 printf(”\nN=(Po/Pi ) ”);// e f f i c i e n c y
17 printf(”\nPi=%. f W”,Pi);// Input power
18 printf(”\nPi=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) \nIL=%. 1 f A”,IL)

;

19 printf(”\nAC = ( Iph ∗ co s ( ph i ) )=%. 1 f A”,AC);// Act i v e
component o f phase c u r r e n t

20 printf(”\nRC=(Iph ∗ s i n ( ph i ) ) =%. 1 f A”,RC);// Reac t i v e
component o f phase c u r r e n t

Scilab code Exa 6.18 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 8 : ( pg 6 . 2 0 )
2 VL=400;

3 Po =112*10^3;

4 pf =0.86;

5 phi=(acosd(pf));

6 N=0.88; // E f f i c i e n c y
7 Pi=(Po/N);

8 IL=(Pi/(sqrt (3)*VL*pf));

9 Iph=(IL/sqrt (3));

10 AC=(Iph*pf);

11 RC=(Iph*sind(phi));

12 Aac=(IL*pf);

13 Arc=(IL*sind(phi));

14 printf(”\nVL=400 V \nPo=112kW \ npf =0.86 \nN=0.88 ”);
15 // For a mesh−connec t ed l oad ( i n du c t i o n motor )
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16 printf(”\nVph=VL=%. f V”,VL);
17 printf(”\nN=Po/Pi \nPi=%. 2 f W”,Pi);// Input power
18 printf(”\nPi=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) \nIL=%. 1 f A”,IL)

;

19 printf(”\nIph=IL/ s q r t ( 3 ) =%. 2 f A”,Iph);
20 // c u r r e n t i n s t a r−connec t ed l oad=l i n e c u r r e n t drawn

by motor
21 printf(”\nIA=%. 1 f A”,IL);// c u r r e n t i n a l t e r n a t e

phase
22 printf(”\nAC=Iph ∗ co s ( ph i ) =%. 2 f A”,AC);// a c t i v e

component i n each phase o f motor
23 printf(”\nRC=Iph ∗ s i n ( ph i ) =%. 2 f A”,RC);// Reac t i v e

component i n each phase o f motor
24 printf(”\nAac=%. 1 f A”,Aac);// a c t i v e component i n

each a l t e r n a t e phase
25 printf(”\nArc=%. 2 f A”,Arc);// r e a c t i v e component i n

each a l t e r n a t e phase

Scilab code Exa 6.19 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 1 9 : ( pg 6 . 2 1 &
6 . 2 2 )

2 VL=400;

3 IL=5;

4 Vph=(VL/sqrt (3));

5 Zph=(Vph/IL);

6 Iph=(IL/sqrt (3));

7 Vph1=(Iph*Zph);

8 printf(”\nVl=400 V \nIL=5 A”);
9 // For a s t a r−connec t ed l oad
10 printf(”\nVph=VL/ s q r t ( 3 ) =%. 2 f V”,Vph);
11 printf(”\nIph=IL=%. f A”,IL);
12 printf(”\nZph=Rph=Vph/ Iph =%. 2 f Ohm”,Zph);
13 // For a d e l t a connec t ed l oad
14 printf(”\nIL=5 A \nRph=%. 2 f Ohm”,Zph);
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15 printf(”\nIph=IL/ s q r t ( 3 )=%. 2 f A”,Iph);
16 printf(”\nVph=Iph ∗Rph \n=%. 2 f V”,Vph1);
17 // Vo l tage needed i s 1/3 o f the s t a r va l u e

Scilab code Exa 6.20 Interconnection of Three phases

1 // Three−Phase C i r c u i t s : example 6 . 2 0 : ( pg 6 . 2 2 &
6 . 2 3 )

2 VL=400;

3 Zph =100;

4 Vph=(VL/sqrt (3));

5 Iph=(Vph/Zph);

6 pf=1;

7 P=(sqrt (3)*VL*Iph*pf);

8 Iph1=(VL/Zph);

9 IL1=(sqrt (3)*Iph1);

10 P1=(sqrt (3)*VL*IL1*pf);

11 I1=(VL /200);

12 Pa=(VL*I1);

13 I2=(VL /100);

14 Pb=(VL*I1*I2);

15 printf(”\nVL=400 V \nZph = 100 Ohm”);
16 // For a s t a r connec t ed l oad
17 printf(”\nVph=VL/ s q r t ( 3 ) =%. 2 f V”,Vph);
18 printf(”\nIph = VL/Zph =%. 2 f A”,Iph);
19 printf(”\nIL=Iph =%. 2 f A”,Iph);
20 printf(”\ ncos ( ph i )=1 \nP=s q r t ( 3 ) .VL . IL . c o s ( ph i ) =%. 2

f W”,P);
21 // For a d e l t a connec t ed l oad
22 printf(”\nVph=VL=%. f V”,VL);
23 printf(”\nIph=Vph/Zph =%. f A”,Iph1);
24 printf(”\nIL=s q r t ( 3 ) ∗ Iph =%. 2 f A”,IL1);
25 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) =%. 2 f W”,P1);
26 //When r e s i s t o r s a r e open c i r c u i t e d
27 // ( i ) S ta r c onn e c t i o n
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28 printf(”\ nI= %. f A”,I1);// Current i n l i n e s
29 printf(”\nP=%. f W”,Pa);//Power taken from mains
30 // ( i i ) De l ta c onn e c t i o n
31 printf(”\ nI=%. f A”,I2);// Current i n each phase
32 printf(”\nP=%. f W”,Pb);//Power taken from mains

Scilab code Exa 6.27 Measurement of three phase power

1 // Three−Phase C i r c u i t s : example 6 . 2 7 : ( pg 6 . 3 0 &
6 . 3 1 )

2 W1 =2000;

3 W2=500;

4 W3= -500;

5 x=(sqrt (3) *((W1 -W2)/(W1+W2)));

6 phi=atand(x);

7 pf=cosd(phi);

8 y=(sqrt (3) *((W1 -W3)/(W1+W3)));

9 phi1=atand(y);

10 pf1=cosd(phi1);

11 printf(”\nW1 = 2000W \nW2 = 500 W”);
12 // ( i ) When both r e a d i n g s a r e same
13 printf(”\nWhen W1 &W2 are same \nW1 = 2000W \nW2 =

500 W”);
14 printf(”\ntan ( ph i )= s q r t ( 3 ) . (W1−W2/W1+W2) =%. 3 f ”,x)

;

15 printf(”\ nphi=%. 3 f d e g r e e s ”,phi);
16 printf(”\ npf=co s ( ph i )=%. 3 f ”,pf);//Power f a c t o r
17 // ( i i ) When the l a t t e r r e ad i n g i s ob ta i n ed a f t e r

r e v e r s i n g the c onn e c t i o n to the c u r r e n t c o i l o f 1
i n s t rument

18 printf(”\nWhen W2 i s r e v e r s e d \nW1= 2000 W \nW2=
−500 W”);

19 printf(”\ntan ( ph i )= s q r t ( 3 ) . (W1−W2/W1+W2) =%. 3 f ”,y)
;

20 printf(”\ nphi=%. 2 f d e g r e e s ”,phi1);
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21 printf(”\ npf=co s ( ph i )=%. 2 f ”,pf1);//Power f a c t o r

Scilab code Exa 6.28 Measurement of three phase power

1 // Three−Phase C i r c u i t s : example 6 . 2 8 : ( pg 6 . 3 1 )
2 W1 =5*10^3;

3 W2 = -(0.5*10^3);

4 P=(W1+W2);

5 x=(sqrt (3) *((W1 -W2)/(W1+W2)));

6 phi=atand(x);

7 pf=cosd(phi);

8 printf(”\nW1=5kW \W2=0.5kW”);
9 // When the l a t t e r r e a d i n g s a r e ob ta i n ed a f t e r the

r e v e r s a l o f the c u r r e n t c o i l t e rm i n a l s o f the
wattmeter

10 printf(”\nWhen W2 i s r e v e r s e d \nW1=5kW \nW2=−0.5kW”)
;

11 printf(”\nP=W1+W2 = %. 1 f W”,P);//Power
12 printf(”\ntan ( ph i )=s q r t ( 3 ) ∗ (W1−W2/W1+W2) =%. 2 f ”,x);
13 printf(”\ nphi= %. 2 f d e g r e e s ”,phi);
14 printf(”\ npf=co s ( ph i ) =%. 2 f ”,pf);//Power f a c t o r

Scilab code Exa 6.29 Measurement of three phase power

1 // Three−Phase C i r c u i t s : example 6 . 2 9 : ( pg 6 . 3 1 )
2 S=10*10^3;

3 pf =0.342;

4 x=(S/sqrt (3));

5 phi=acosd(pf);

6 W1=x*cosd (30+ phi);

7 W2=x*cosd(30-phi);

8 printf(”\nS=10kVA \ npf =0.342 \nS=s q r t ( 3 ) ∗VL∗ IL ”);
9 printf(”\nVL∗ IL=%. f VA”,x);
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10 printf(”\ ncos ( ph i )=%. 3 f ”,pf);
11 printf(”\ nphi=%. f d e g r e e s ”,phi);
12 // ( i ) when power f a c t o r i s l e a d i n g
13 printf(”\ npf l e a d i n g \nW1=VL. IL . c o s (30+ phi )= %. f W”,

W1);

14 printf(”\n \nW2=VL. IL . c o s (30− ph i )= %. f W”,W2);
15 // ( i ) when power f a c t o r i s l a g g i n g
16 printf(”\ npf l a g g i n g \nW1=VL. IL . c o s (30− ph i )= %. f W”,

W2);

17 printf(”\n \nW2=VL. IL . c o s (30+ phi )= %. f W”,W1);

Scilab code Exa 6.30 Measurement of three phase power

1 // Three−Phase C i r c u i t s : example 6 . 3 0 : ( pg 6 . 3 1 &
6 . 3 2 )

2 VL =2000;

3 N=0.9; // e f f i c i e n c y
4 W1 =300*10^3;

5 W2 =100*10^3;

6 P=W1+W2;

7 x=(sqrt (3) *((W1 -W2)/(W1+W2)));

8 phi=atand(x);

9 pf=cosd(phi);

10 IL=(P/(sqrt (3)*VL*pf));

11 printf(”\nVL=2000 V \nN=0.9 \nW1=300kW \nW2=100kW”);
12 printf(”\nP=W1+W2 =%. f W”,P);// Input Power
13 printf(”\ntan ( ph i )=( s q r t ( 3 ) ∗ (W1−W2/W1+W2) ) =%. 3 f ”,x)

;

14 printf(”\ nphi=%. 2 f d e g r e e s ”,phi);
15 printf(”\ ncos ( ph i )=%. 2 f ”,pf);//Power f a c t o r
16 printf(”\nP=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) \nIL=%. 2 f A”,IL);

Scilab code Exa 6.31 Measurement of three phase power

113



1 // Three−Phase C i r c u i t s : example 6 . 3 1 : ( pg 6 . 3 2 )
2 VL=220;

3 Po =11.2*10^3;

4 N=0.88; // e f f i c i e n c y
5 IL=38;

6 Pi=(Po/N);

7 x=(Pi/(sqrt (3)*VL*IL));

8 phi=acosd(x);

9 W1=(VL*IL*cosd(30-phi));

10 W2=(VL*IL*cosd (30+ phi));

11 printf(”\nVL=220 V \nPo=11.2kW \nN=0.88 \nIL=38A \N
=(Po/Pi )= %. 2 f W”,Pi);

12 printf(”\nPi=s q r t ( 3 ) ∗VL∗ IL∗ co s ( ph i ) \ ncos ( ph i )=%. 2 f
l a g g i n g ”,x);

13 printf(”\ nphi=%. 2 f d e g r e e s ”,phi);
14 printf(”\nW1 =VL∗ IL∗ co s (30− ph i ) =%. 2 f W”,W1);
15 printf(”\nW2 =VL∗ IL∗ co s (30+ phi ) =%. 2 f W”,W2);
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Chapter 7

Graph Theory

Scilab code Exa 7.7 Graph of a Network

1 // Graph Theory : example 7 . 7 : ( pg 7 . 1 8 & 7 . 1 9 )
2 // Complete i n c i d e n c e matr ix Aa
3 printf(”\nAa=”);
4 disp(Aa=[1 0 0 -1 1 0 0 0;-1 1 0 0 0 1 0 0;0 -1 1 0

0 0 1 0;0 0 -1 1 0 0 0 1;0 0 0 0 -1 -1 -1 -1]);

5 // e l im i n a t i n g l a s t row from Aa
6 printf(”\nA=”);
7 disp(A=[1 0 0 -1 1 0 0 0;-1 1 0 0 0 1 0 0;0 -1 1 0 0

0 1 0;0 0 -1 1 0 0 0 1]);

8 // T i e s e t matr ix B
9 printf(”\ ntw ig s ={1 ,3 ,5 ,7} \ n l i n k s ={2 ,4 ,6 ,8} \ n t i e s e t

2={2 ,7 ,5 ,1} \ n t i e s e t 4={4 ,5 ,7 ,3} \ n t i e s e t
6={6 ,5 ,1} \ n t i e s e t 8={8 ,7 ,3} ”);

10 // fo rward d i r e c t i o n = 1 , r e v e r s e d i r e c t i o n = −1
11 printf(”\nB=”);
12 disp(B=[1 1 0 0 -1 0 1 1;0 0 1 1 1 0 -1 0;1 0 0 0 -1

1 0 0;0 0 1 0 0 0 -1 1]);

13 // f−c u t s e t matr ix Q
14 printf(”\nf−c u t s e t 1={1 ,6 ,2} \nf−c u t s e t 3={3 ,4 ,8} \

nf−c u t s e t 5={5 ,4 ,6 ,2} \nf−c u t s e t 7={7 ,2 ,8 ,4} ”);
15 printf(”\nQ=”);
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16 disp(Q=[1 -1 0 0 0 -1 0 0;0 0 1 -1 0 0 0 -1;0 1 0 -1

1 1 0 0;0 -1 0 1 0 0 1 1]);

Scilab code Exa 7.8 Graph of a Network

1 // Graph Theory : example 7 . 8 : ( pg 7 . 1 9 & 7 . 2 0 )
2 // Complete I n c i d e n c e Matr ix Aa
3 printf(”\nAa=”);
4 disp(Aa=[1 0 -1 1;-1 1 0 0;0 -1 1 -1]);

5 // Reduced I n c i d e n c e matr ix A ( by e l im i n a t i n g l a s t
row from Aa)

6 A=[1 0 -1 1;-1 1 0 0];

7 printf(”\nA=”);
8 disp(A=[1 0 -1 1;-1 1 0 0]);

9 printf(”\nNumber o f p o s s i b l e t r e e s =|A∗AˆT | ”);//AˆT=A
’= t r a n s p o s e o f A

10 x=(A*A’);

11 disp(x);

12 printf(”\n |A∗AˆT|=”);// de t e rminant o f A
13 disp(det(x));

Scilab code Exa 7.11 Graph of a Network

1 // Graph Theory : example 7 . 1 1 : ( pg 7 . 2 1 & 7 . 2 2 )
2 printf(”\nAa=”);
3 disp(Aa=[0 -1 1 0 0;0 0 -1 -1 -1;-1 0 0 0 1;1 1 0 1

0]);// Complete i n c i d e n c e matr ix
4 A=[0 -1 1 0 0;0 0 -1 -1 -1;-1 0 0 0 1]; //Reduced

i n c i d e n c e matr ix
5 printf(”\nNumber o f p o s s i b l e t r e e s = |A∗AˆT | ”);//AˆT

=A’= t r a n s p o s e o f A
6 x=(A*A’);

7 disp(x);
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8 det(x);

9 printf(”\n |A∗AˆT|=%. f ”,det(x));//No . o f p o s s i b l e
t r e e s

10 // T i e s e t Matr ix B
11 printf(”\ ntw ig s ={3 ,4 ,5} \ n l i n k s ={1 ,2} \ n t i e s e t

1={1 ,4 ,5} \ n t i e s e t 2={2 ,3 ,4} ”);
12 printf(”\nB=”);
13 disp(B=[1 0 0 -1 1;0 1 1 -1 0]);

14 // f−c u t s e t Matr ix Q
15 printf(”\nf−c u t s e t 3={3 ,2} \nf−c u t s e t 4={4 ,2 ,1} \nf−

c u t s e t 5={5 ,1} ”);
16 printf(”\nQ=”);
17 disp(Q=[0 -1 1 0 0;1 1 0 1 0;-1 0 0 0 1]);

Scilab code Exa 7.14 Network Equilibrium Equation

1 //Graph Theory : example 7 . 1 4 : ( pg 7 . 3 7 & 7 . 3 8 )
2 // T i e s e t Matr ix B
3 printf(”\ n t i e s e t 1 ={1 ,4 ,5} \ n t i e s e t 2 ={2 ,4 ,6} \ n t i e s e t

={3 ,5 ,6} \nB=”);
4 B=[1 0 0 1 1 0;0 1 0 -1 0 -1;0 0 1 0 -1 1];

5 disp(B);

6 printf(”\nThe KVL equa t i on i n matr ix form \nB . Zb . (Bˆ
T) . I l = B . Vs−B. Zb . I s ”);

7 printf(”\nB . Zb . (BˆT) . I l = B . Vs \nZb=”);// I s=0
8 Zb=diag ([1,1,1,2,2,2]);

9 disp(Zb);

10 printf(”\n (BˆT)=”);
11 disp(B’);

12 Vs =[2;0;0;0;0;0];

13 printf(”\nVs=”);
14 disp(Vs);

15 printf(”\nB . Zb=”);
16 x=(B*Zb);

17 disp(x);
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18 printf(”\nB . Zb . (BˆT)=”);
19 y=(x*B’);

20 disp(y);

21 printf(”\nB . Vs=”);
22 z=(B*Vs);

23 disp(z);

24 printf(”\nLoad c u r r e n t s : ”);
25 M=[5 -2 -2;-2 5 -2;-2 -2 5];

26 H=inv(M);

27 N=[2;0;0];

28 X=H*N;

29 disp(X);

30 printf(”\ n I l 1 =0.857 A \ n I l 2 =0.571 A \ n I l 3 =0.571 A”);
31 printf(”\nBranch c u r r e n t s : ”);
32 P=(B’)*X;

33 disp(P);// Cur r en t s i n amperes

Scilab code Exa 7.15 Network Equilibrium Equation

1 //Graph Theory : example 7 . 1 5 : ( pg 7 . 3 8 & 7 . 3 9 )
2 // T i e s e t Matr ix B
3 printf(”\ n t i e s e t 1 ={1 ,4 ,6} \ n t i e s e t 2 ={2 ,5 ,6} \ n t i e s e t

={3 ,5 ,4} \nB=”);
4 B=[1 0 0 1 0 1;0 1 0 0 1 -1;0 0 1 -1 -1 0];

5 disp(B);

6 printf(”\nThe KVL equa t i on i n matr ix form \nB . Zb . (Bˆ
T) . I l = B . Vs−B. Zb . I s ”);

7 printf(”\nB . Zb . (BˆT) . I l = B . Vs \nZb=”);// I s=0
8 Zb=diag ([6,4,3,4,6,2]);

9 disp(Zb);

10 printf(”\n (BˆT)=”);
11 disp(B’);

12 Vs =[12; -6; -8;0;0;0];

13 printf(”\nVs=”);
14 disp(Vs);
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15 printf(”\nB . Zb=”);
16 x=(B*Zb);

17 disp(x);

18 printf(”\nB . Zb . (BˆT)=”);
19 y=(x*B’);

20 disp(y);

21 printf(”\nB . Vs=”);
22 z=(B*Vs);

23 disp(z);

24 printf(”\nLoad c u r r e n t s : ”);
25 M=[12 -2 -4;-2 12 -6;-4 -6 12];

26 H=inv(M);

27 N=[12; -6; -8];

28 X=H*N;

29 disp(X);

30 printf(”\ n I l 1 =0.55 A \ n I l 2 =−0.866 A \ n I l 3 =−0.916 A”)
;

Scilab code Exa 7.19 Network Equilibrium Equation

1 //Graph Theory : example 7 . 1 5 : ( pg 7 . 3 4 & 7 . 3 5 )
2 Q=[1 -1 0 0;0 -1 1 1];

3 printf(”\nQ=”);
4 disp(Q);

5 printf(”\nThe KCL equa t i on i n matr ix form i s g i v en
by”);

6 printf(”\nQ .Yb . (QˆT) . Vl=Q. I s−Q.Yb . Vs”);
7 printf(”\nQ .Yb . (QˆT) . Vl=Q. I s ”);//Vs=0
8 Yb=diag ([5 ,5,5 ,10]);

9 Is =[ -10;0;0;0];

10 printf(”\nYb=”);
11 disp(Yb);

12 printf(”\n (QˆT)=”);
13 disp(Q’);

14 printf(”\ n I s=”);
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15 disp(Is);// c u r r e n t e n t e r i n g i n t o nodes i s taken as
n e g a t i v e

16 x=(Q*Yb);

17 printf(”\nQ .Yb=”);
18 disp(x);

19 y=(x*Q’);

20 printf(”\nQ .Yb . (QˆT)=”);
21 disp(y);

22 z=(Q*Is);

23 printf(”\nQ . I s=”);
24 disp(z);

25 printf(”\nLoad v o l t a g e s : ”);
26 M=[10 5;5 20];

27 P=inv(M);

28 N=[ -10;0];

29 X=(P*N);

30 disp(X);

31 printf(”\ nv l1 =−1.14 V \ nv l2 =0.28 V”);

Scilab code Exa 7.20 Network Equilibrium Equation

1 //Graph Theory : example 7 . 2 0 : ( pg 7 . 3 5 & 7 . 3 6 )
2 printf(”\nf−c u t s e t 1 ={1 ,4 ,5 ,6} \nf−c u t s e t 2 ={2 ,4 ,5} \

nf−c u t s e t 3 ={3 ,4 ,6} ”);
3 Q=[1 0 0 -1 -1 1;0 1 0 -1 -1 0;0 0 1 -1 0 1];

4 printf(”\nQ=”);
5 disp(Q);

6 printf(”\nThe KCL equa t i on i n matr ix form i s g i v en
by”);

7 printf(”\nQ .Yb . (QˆT) . Vl=Q. I s−Q.Yb . Vs”);
8 printf(”\nQ .Yb . (QˆT) . Vl=Q. I s ”);// I s=0
9 Yb=diag ([0.2 ,0.2 ,0.2 ,0.1 ,0.5 ,0.1]);

10 Vs =[910;0;0;0;0;0];

11 Is =[0;0;0;0;0;0];

12 printf(”\nYb=”);
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13 disp(Yb);

14 printf(”\nVs=”);
15 disp(Vs);

16 printf(”\ n I s=”);
17 disp(Is);

18 x=(Q*Yb);

19 printf(”\nQ .Yb=”);
20 disp(x);

21 y=(x*Q’);

22 printf(”\nQ .Yb . (QˆT)=”);
23 disp(y);

24 z=(x*Vs);

25 printf(”\nQ .Yb . Vs=”);
26 disp(z);

27 printf(”\nQ . I s=”);
28 u=(Q*Is);

29 disp(Q*Is);

30 v=(u-z);

31 printf(”\nQ . I s−Q.Yb . Vs=”);
32 disp(v);

33 printf(”\nLoad v o l t a g e s : ”);
34 M=[0.9 0.6 0.2;0.6 0.8 0.1;0.2 0.1 0.3];

35 P=inv(M);

36 N=[ -182;0;0];

37 X=(P*N);

38 disp(X);

39 printf(”\ nv l1=−460 V \ nv l2=320 V \ nv l3=200 V”);

Scilab code Exa 7.21 Network Equilibrium Equation

1 //Graph Theory : example 7 . 2 2 : ( pg 7 . 3 8 & 7 . 3 9 )
2 printf(”\ ntw ig s ={1 ,2} \nf−c u t s e t 1 ={1 ,4} \nf−c u t s e t 2

={2 ,3} ”);
3 Q=[1 0 0 -1;0 1 -1 0];

4 printf(”\nQ=”);
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5 disp(Q);

6 printf(”\nThe KCL equa t i on i n matr ix form i s g i v en
by”);

7 printf(”\nQ .Yb . (QˆT) . Vl=Q. I s−Q.Yb . Vs”);
8 Yb=diag ([0.25 ,0.5 ,0.25 ,0.5]);

9 Vs =[1;1;0;0];

10 Is =[0;0;0.5; -0.5];

11 printf(”\nYb=”);
12 disp(Yb);

13 printf(”\n (QˆT)=”);
14 disp(Q’);

15 printf(”\nVs=”);
16 disp(Vs);

17 printf(”\ n I s=”);
18 disp(Is);

19 x=(Q*Yb);

20 printf(”\nQ .Yb=”);
21 disp(x);

22 y=(x*Q’);

23 printf(”\nQ .Yb . (QˆT)=”);
24 disp(y);

25 printf(”\nQ . I s=”);
26 u=(Q*Is);

27 disp(Q*Is);

28 z=(x*Vs);

29 printf(”\nQ .Yb . Vs=”);
30 disp(z);

31 v=(u-z);

32 printf(”\nQ . I s−Q.Yb . Vs=”);
33 disp(v);

34 printf(”\nLoad v o l t a g e s : ”);
35 M=[0.75 0;0 0.75];

36 P=inv(M);

37 N=[0.25; -1];

38 X=(P*N);

39 disp(X);

40 printf(”\ nv l1 =0.33 V \ nv l2 =−1.33 V”);
41 vl2 = -1.33;
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42 v=1+vl2;

43 printf(”\nV=%. 2 f ”,v);
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Chapter 8

Transient Analysis

Scilab code Exa 8.13 example13

1 // Tran s i e n t a n a l y s i s
2 //pg no − 8 . 1 7
3 // example no − 8 . 1 3
4 a=((10*30) /(10+30));

5 d=5/a;

6 b=0;

7 c=5*(20/30);

8 printf(” iL (0−) = %. 2 f A”, d);

9 printf(”\nvb(0−) = %. f ”, b);

10 printf(”\nva (0−) = %. 2 f V”, c);

11 disp(”Apply ing Kcl e qu a t i o n s at t=0+”);
12 disp(” ( ( va (0+)−5) /10)+(va (0+) /10)+(va (0+)−vb (0+) ) /20

= 0”); // equa t i on 1
13 disp(” ( ( vb (0+)−va (0+) ) /20) +((vb (0+)−5) /10) +(2/3) = 0

”); // equa t i on 2
14 // s o l v i n g 1 and 2
15 M=[0.25 , -0.05; -0.05, 0.15];

16 N=[0.5 , -0.167]’;

17 O=inv(M);

18 X=O*N;

19 disp(X);
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20 disp(”va (0+)= 1 . 9 A”);
21 disp(”vb (0+)= −0.477 A”);

Scilab code Exa 8.14 example14

1 // Tran s i e n t a n a l y s i s
2 //pg no − 8 . 1 7
3 // example no − 8 . 1 3
4 disp(”va (0+) = 5V”);
5 disp(”vb (0+) = 5V”);
6 disp(”vb (0+) = 5V”);
7 disp(”Wri t ing KCL Equat ion at t=0+”);
8 disp(” 0 . 2 5∗ va (0+) = 0 . 7 5 ”);
9 x=(0.75) /(0.25);

10 printf(”va (0+) = %. f V”, x);
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Chapter 10

Network Functions

Scilab code Exa 10.35 Determination of Residue

1 // Network Func t i on s : example 1 0 . 3 5 : ( pg 1 0 . 3 5 )
2 m=(2/( sqrt (2)*sqrt (10)));

3 a=90;

4 x=(a-atand (3)-atand (1));

5 printf(”\nF( s ) =(4 s / s ˆ2+2 s+2) = 4 s /( s+1− j ) ∗ ( s+1− j ) ”)
;

6 printf(”\n At s=j 2 ”);
7 //pmag = phasor magnitudes
8 printf(”\n |F( j 2 ) |=Product o f pmag from a l l z e r o s to

j 2 / Product o f pmag from a l l p o l e s to j 2 ”);
9 printf(”\n = %. 3 f ”,m);
10 printf(”\ n f (w) = atand ( 2/0 )−atand ( 3 )−atand ( 1 )= %. 2 f

d e g r e e s ”,x);

Scilab code Exa 10.36 Determination of Residue

1 // Network Func t i on s : example 1 0 . 3 6 : ( pg 10 . 3 5 &
10 . 3 6 )
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2 m=((5* sqrt (17))/(sqrt (20) *4));

3 a=90;

4 w=(atand (4)+atand (4/3) -(a)-atand (4/2));

5 printf(”\nF( s ) = ( s+1) ( s+3)/ s ( s+2) ) ”);
6 printf(”\nAt s=j 4 ”);
7 //vmag = ve c t o r magnitudes
8 printf(”\nPrduct o f vmag from a l l z e r o s to j 4 /

Product o f vmag from a l l p o l e s to j 4 ”);
9 printf(”\n =%. 2 f ”,m);
10 printf(”\ nphi (w)= atand ( 4 )+atand ( 4/3 )−atand ( 4/0 )−

atand ( 4/2 ) ”);
11 printf(”\n = %. 2 f d e g r e e s ”,w);
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Chapter 11

Two Port Networks

Scilab code Exa 11.16 Two Port Parameters

1 //Two−Port Networks : example 11 . 1 6 : ( pg11 . 3 9 )
2 V1s =25;

3 I1s =1;

4 I2s =2;

5 V1o =10;

6 V2o =50;

7 I2o =2;

8 h11=(V1s/I1s);

9 h21=(I2s/I1s);

10 h12=(V1o/V2o);

11 h22=(I2o/V2o);

12 printf(”\nh11 = V1/ I1 = %. f Ohm”,h11);//when V2=0
13 printf(”\nh21= I2 / I1 = %. f ”,h21);//when V2=0
14 printf(”\nh12 = V1/V2 = %. 1 f ”,h12);//when I1=0
15 printf(”\nh22 = I2 /V2 = %. 2 f mho”,h22);//when I1=0
16 printf(”\nth h−paramete r s a r e ”);
17 disp([h11 h12;h21 h22]);

Scilab code Exa 11.19 Interrelationships between parameters
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1 //Two−Port Networks : example 11 . 1 9 : ( pg11 . 4 9 &
11 . 5 0 )

2 Z11 =20;

3 Z22 =30;

4 Z12 =10;

5 Z21 =10;

6 dZ=((Z11*Z22)-(Z12*Z21));

7 Y11=(Z22/dZ);

8 Y12=(-Z12/dZ);

9 Y21=(-Z21/dZ);

10 Y22=(Z11/dZ);

11 A=(Z11/Z21);

12 B=(dZ/Z21);

13 C=(1/ Z21);

14 D=(Z22/Z21);

15 printf(”\nY−paramete r s ”);
16 printf(”\nY11 = Z22/dZ = %. 2 f mho”,Y11);
17 printf(”\nY12 = −Z12/dZ = %. 2 f mho”,Y12);
18 printf(”\nY21 = −Z21/dZ = %. 2 f mho”,Y21);
19 printf(”\nY22 = Z11/dZ = %. 2 f mho”,Y22);
20 printf(”\n Y−paramete r s a r e : ”);
21 disp([Y11 Y12;Y21 Y22]);//Y−paramete r s i n matr ix

form
22 printf(”\nABCD paramete r s ”);
23 printf(”\nA = Z11/Z21 = %. f ”,A);
24 printf(”\nB = dZ/Z21 = %. f ”,B);
25 printf(”\nC = 1/Z21 = %. 1 f ”,C);
26 printf(”\nD = Z22/Z21 = %. f ”,D);
27 printf(”\n ABCD paramete r s a r e : ”);
28 disp([A B;C D]);//ABCD paramete r s i n matr ix form

Scilab code Exa 11.20 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 0 : ( pg11 . 5 0 &
11 . 5 1 )
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2 a=0.5;

3 b=-0.2;

4 d=1

5 printf(”\ nI1 =0.5V1−0.2V2 \ nI2=−0.2V1+V2”);
6 printf(”\n Y11 =I1 /V1 =%. 1 f mho”,a);//when V2 i s 0

i n the 1 s t eqn
7 printf(”\n Y21 =I2 /V1 =%. 1 f mho”,b);//when V2 i s 0

i n the 1 s t eqn
8 printf(”\n Y12 =I1 /V2 =%. 1 f mho”,b);//when V1 i s 0

i n the 2nd eqn
9 printf(”\n Y22 =I2 /V2 =%. f mho”,d);//when V1 i s 0 i n

the 2nd eqn
10 printf(”\nY−paramete r s a r e ”);
11 disp([a b;b d]);

12 dY=((a*d)-(b*b));

13 Z11=(d/dY);

14 Z12=(-b/dY);

15 Z21=(-b/dY);

16 Z22=(a/dY);

17 A=(-d/b);

18 C=(-dY/b);

19 D=(-a/b);

20 printf(”\ndY=Y11 . Y22−Y12 . Y21 =%. 2 f ”,dY);
21 printf(”\nZ11 = Y22/dY = %. 3 f Ohm”,Z11);
22 printf(”\nZ12 = −Y12/dY = %. 3 f Ohm”,Z12);
23 printf(”\nZ21 = −Y21/−dY = %. 3 f Ohm”,Z21);
24 printf(”\nZ22 = Y11/dY = %. 3 f Ohm”,Z22);
25 printf(”\nZ−paramete r s : ”);
26 disp([Z11 Z12;Z21 Z22]);

27 printf(”\nA =−Y22/Y21 =%. f ”,A);
28 printf(”\nB = −1/Y21 =%. f ”,A);
29 printf(”\nC = −dY/Y21 =%. 1 f ”,C);
30 printf(”\nD = −Y11/Y21 =%. 1 f ”,D);
31 printf(”\nABCD paramete r s : ”);
32 disp([A A;C D]);
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Scilab code Exa 11.22 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 2 : ( pg11 . 5 2 &
11 . 5 3 )

2 printf(”\ nApplying KVL to Mesh 1 \nV1 = I1 − I 3 − −
− −( i ) ”);

3 printf(”\ nApplying KVL to Mesh 2 \nV2 = −4I2 + 2 I3 −
− − −( i i ) ”);

4 printf(”\ nApplying KVL to Mesh 3 \ nI3 = (1/5 ) I1 +
(4/5 ) I2 − − − −( i i i ) ”);

5 // s u b s t i t u t i n g ( i i i ) i n ( i ) & ( i i ) ,we ge t
6 printf(”\nV1 = (4/5 ) I1 − ( 4 / 5 ) I2 \nV2 = (2/5 ) I1 −

( 1 2/5 ) I2 ”);
7 printf(”\nZ−paramete r s : ”);
8 a=4/5;b=-4/5;c=2/5;d= -12/5;

9 disp([a b;c d]);

10 dZ=(a*d) -(b*c);

11 Y11=(d/dZ);

12 Y12=(-b/dZ);

13 Y21=(-c/dZ);

14 Y22=(a/dZ);

15 printf(”\nY−paramete r s a r e : ”);
16 printf(”\ndZ = Z11 . Z22 − Z12 . Z21 = %. 1 f ”,dZ);
17 printf(”\nY11 = Z22/dZ = %. 1 f mho”,Y11);
18 printf(”\nY12 = −Z12/dY = %. 1 f mho”,Y12);
19 printf(”\nY21 = −Z21/−dY = %. 1 f mho”,Y21);
20 printf(”\nY22 = Z11/dY = %. 1 f mho”,Y22);
21 disp([Y11 Y12;Y21 Y22]);

Scilab code Exa 11.23 Interrelationships between parameters
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1 //Two−Port Networks : example 11 . 2 3 : ( pg11 . 5 3 &
11 . 5 4 )

2 printf(”\ nApplying KVL to Mesh 1 \nV1 = 4 I1 − 2 I3 −
− − −( i ) ”);

3 printf(”\ nApplying KVL to Mesh 2 \nV2 = 4 I2 + 2 I3 −
− − −( i i ) ”);

4 printf(”\ nApplying KVL to Mesh 3 \n−2I3 = I1 + I2 −
− − −( i i i ) ”);

5 // s u b s t i t u t i n g ( i i i ) i n ( i ) & ( i i ) ,we ge t
6 printf(”\nV1 = 5 I1 + I2 \nV2 = −I 1 + 3 I2 ”);
7 printf(”\nZ−paramete r s : ”);
8 a=5;b=1;c=-1;d=3;

9 disp([a b;c d]);

10 dZ=(a*d) -(b*c);

11 h11=(dZ/d);

12 h12=(b/d);

13 h21=(-c/d);

14 h22 =(1/d);

15 printf(”\ndZ = Z11 . Z22 − Z12 . Z21 = %. 1 f ”,dZ);
16 printf(”\nh11 = dZ/Z22 = %. 1 f ”,h11);
17 printf(”\nh12 = Z12/Z22 = %. 1 f ”,h12);
18 printf(”\nh21 = −Z21/Z22 = %. 1 f ”,h21);
19 printf(”\nh22 = 1/Z22 = %. 1 f ”,h22);
20 printf(”\nh−paramete r s a r e : ”);
21 disp([h11 h12;h21 h22]);

Scilab code Exa 11.24 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 4 : ( pg11 . 5 4 &
11 . 5 5 )

2 printf(”\ nApplying KCL to Node 3 \nV3 = V2/3 − − −
−( i ) ”);

3 printf(”\ nI1 = 2V1 − ( 2 / 3 )V2 − − − −( i i ) ”);
4 printf(”\ nI2 = 3V2 − (V2/3) = (8/3 )V2 − − − −( i i i ) ”)

;
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5 //Comparing ( i i i ) & ( i i ) ,we ge t
6 printf(”\nY−paramete r s : ”);
7 a=2;b=( -2/3);c=0;d=(8/3);

8 disp([a b;b d]);

9 dY=((a*d)-(b*c));

10 Z11=(d/dY);

11 Z12=(-b/dY);

12 Z21=(c/dY);

13 Z22=(a/dY);

14 printf(”\ndY=Y11 . Y22−Y12 . Y21 =%. 1 f ”,dY);
15 printf(”\nZ11 = Y22/dY = %. 1 f Ohm”,Z11);
16 printf(”\nZ12 = −Y12/dY = %. 1 f Ohm”,Z12);
17 printf(”\nZ21 = −Y21/−dY = %. f Ohm”,Z21);
18 printf(”\nZ22 = Y11/dY = %. 1 f Ohm”,Z22);
19 printf(”\nZ−paramete r s : ”);
20 disp([Z11 Z12;Z21 Z22]);

Scilab code Exa 11.25 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 5 : ( pg11 . 5 5 &
11 . 5 6 )

2 printf(”\ nApplying KCL to Node 1 \ nI1 = (−3/2)V1 −
V2− − −( i ) ”);

3 printf(”\ nApplying KCL to Node 2 \ nI2 = 2V1 + 2V2 −
− − −( i i ) ”);

4 // ob s e r v i n g ( i ) & ( i i )
5 printf(”\nY−paramete r s : ”);
6 a=( -3/2);b=(-1);c=2;d=2;

7 disp([a b;c d]);

8 dY=((a*d)-(b*c));

9 Z11=(d/dY);

10 Z12=(-b/dY);

11 Z21=(-c/dY);

12 Z22=(a/dY);

13 printf(”\ndY=Y11 . Y22−Y12 . Y21 =%. f ”,dY);
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14 printf(”\nZ11 = Y22/dY = %. f Ohm”,Z11);
15 printf(”\nZ12 = −Y12/dY = %. f Ohm”,Z12);
16 printf(”\nZ21 = −Y21/−dY = %. f Ohm”,Z21);
17 printf(”\nZ22 = Y11/dY = %. 1 f Ohm”,Z22);
18 printf(”\nZ−paramete r s : ”);
19 disp([Z11 Z12;Z21 Z22]);

Scilab code Exa 11.26 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 2 : ( pg11 . 5 2 &
11 . 5 3 )

2 printf(”\ nApplying KVL to Mesh 1 \nV1 = 2 I1 + I2 − −
− −( i ) ”);

3 printf(”\ nApplying KVL to Mesh 2 \nV2 = 10 I1 + 11 I2
− − − −( i i ) ”);

4 // ob s e r v i n g ( i ) & ( i i )
5 printf(”\nV1 = (4/5 ) I1 − ( 4 / 5 ) I2 \nV2 = (2/5 ) I1 −

( 1 2/5 ) I2 ”);
6 printf(”\nZ−paramete r s : ”);
7 a=2;b=1;c=10;d=11;

8 disp([a b;c d]);

9 dZ=(a*d) -(b*c);

10 Y11=(d/dZ);

11 Y12=(-b/dZ);

12 Y21=(-c/dZ);

13 Y22=(a/dZ);

14 printf(”\nY−paramete r s a r e : ”);
15 printf(”\ndZ = Z11 . Z22 − Z12 . Z21 = %. 1 f ”,dZ);
16 printf(”\nY11 = Z22/dZ = %. 1 f mho”,Y11);
17 printf(”\nY12 = −Z12/dY = %. 1 f mho”,Y12);
18 printf(”\nY21 = −Z21/−dY = %. 1 f mho”,Y21);
19 printf(”\nY22 = Z11/dY = %. 1 f mho”,Y22);
20 disp([Y11 Y12;Y21 Y22]);

21 h11=(dZ/d);

22 h12=(b/d);
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23 h21=(-c/d);

24 h22 =(1/d);

25 printf(”\ndZ = Z11 . Z22 − Z12 . Z21 = %. 1 f ”,dZ);
26 printf(”\nh11 = dZ/Z22 = %. 1 f Ohm ”,h11);
27 printf(”\nh12 = Z12/Z22 = %. 1 f ”,h12);
28 printf(”\nh21 = −Z21/Z22 = %. 1 f ”,h21);
29 printf(”\nh22 = 1/Z22 = %. 1 f mho”,h22);
30 printf(”\nh−paramete r s a r e : ”);
31 disp([h11 h12;h21 h22]);

Scilab code Exa 11.27 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 7 : ( pg11 . 5 8 )
2 printf(”\ nApplying KCL to Node 1 \ nI1 = 4V1 − 3V2− −

−( i ) ”);
3 printf(”\ nApplying KCL to Node 2 \ nI2 = −3V1 + 1 . 5V2

− − − −( i i ) ”);
4 // ob s e r v i n g ( i ) & ( i i )
5 printf(”\nY−paramete r s : ”);
6 a=4;b=(-3);c=(-3);d=1.5;

7 disp([a b;c d]);

8 dY=((a*d)-(b*c));

9 Z11=(d/dY);

10 Z12=(-b/dY);

11 Z21=(-c/dY);

12 Z22=(a/dY);

13 printf(”\ndY=Y11 . Y22−Y12 . Y21 =%. f ”,dY);
14 printf(”\nZ11 = Y22/dY = %. f Ohm”,Z11);
15 printf(”\nZ12 = −Y12/dY = %. f Ohm”,Z12);
16 printf(”\nZ21 = −Y21/−dY = %. f Ohm”,Z21);
17 printf(”\nZ22 = Y11/dY = %. 1 f Ohm”,Z22);
18 printf(”\nZ−paramete r s : ”);
19 disp([Z11 Z12;Z21 Z22]);
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Scilab code Exa 11.28 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 8 : ( pg11 . 5 8 &
11 . 5 9 )

2 printf(”\ nApplying KCL to Node 1 \ nI1 = 1 . 5V1 − 0 . 5
V2− − −( i ) ”);

3 printf(”\ nApplying KCL to Node 2 \ nI2 = 4V1 − 0 . 5V2
− − − −( i i ) ”);

4 // ob s e r v i n g ( i ) & ( i i )
5 printf(”\nY−paramete r s : ”);
6 a=1.5;b=( -0.5);c=(4);d=( -0.5);

7 disp([a b;c d]);

8 dY=((a*d)-(b*c));

9 Z11=(d/dY);

10 Z12=(-b/dY);

11 Z21=(-c/dY);

12 Z22=(a/dY);

13 printf(”\ndY=Y11 . Y22−Y12 . Y21 =%. f ”,dY);
14 printf(”\nZ11 = Y22/dY = %. f Ohm”,Z11);
15 printf(”\nZ12 = −Y12/dY = %. f Ohm”,Z12);
16 printf(”\nZ21 = −Y21/−dY = %. f Ohm”,Z21);
17 printf(”\nZ22 = Y11/dY = %. 1 f Ohm”,Z22);
18 printf(”\nZ−paramete r s : ”);
19 disp([Z11 Z12;Z21 Z22]);

Scilab code Exa 11.29 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 2 9 : ( pg11 . 5 9 &
11 . 6 0 )

2 printf(”\ nApplying KCL to Node 1 \ nI1 = 3V1 − 2V2− −
−( i ) ”);
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3 printf(”\ nApplying KCL to Node 2 \ nI2 = 3V2 − V3 − −
− −( i i ) ”);

4 printf(”\ nApplying KCL to Node 3 \nV3 = (1/3 )V2 − −
− −( i i ) ”);

5 // s u b s t i t u t i n g ( i i i ) i n ( i ) & ( i i ) ,we ge t
6 printf(”\ nI1 = 3V1 − ( 2 / 3 )V2 \ nI2 = 0V1 + (8/3 )V2”);
7 printf(”\nY−paramete r s : ”);
8 a=3;b=( -2/3);c=(0);d=(8/3);

9 disp([a b;c d]);

10 dY=((a*d)-(b*c));

11 Z11=(d/dY);

12 Z12=(-b/dY);

13 Z21=(c/dY);

14 Z22=(a/dY);

15 printf(”\ndY=Y11 . Y22−Y12 . Y21 =%. f ”,dY);
16 printf(”\nZ11 = Y22/dY = %. 1 f Ohm”,Z11);
17 printf(”\nZ12 = −Y12/dY = %. 1 f Ohm”,Z12);
18 printf(”\nZ21 = −Y21/−dY = %. f Ohm”,Z21);
19 printf(”\nZ22 = Y11/dY = %. 1 f Ohm”,Z22);
20 printf(”\nZ−paramete r s : ”);
21 disp([Z11 Z12;Z21 Z22]);

Scilab code Exa 11.30 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 3 0 : ( pg11 . 6 0 &
11 . 5 6 1 )

2 printf(”\ nApplying KVL to Mesh 1 \nV1 = 4 I1 + ( 0 . 0 5 )
I2 − − − −( i ) ”);

3 printf(”\ nApplying KVL to Mesh 2 \nV2 = 2 I1 − 10 I2 −
− − −( i i ) ”);

4 // s u b s t i t u t i n g ( i ) i n ( i i ) ,
5 printf(”\nV2 = −40 I1 + ( 1 . 5 ) I 2 ”);
6 printf(”\nZ−paramete r s : ”);
7 a=4;b=0.05;c=-40;d=1.5;

8 disp([a b;c d]);
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9 dZ=(a*d) -(b*c);

10 Y11=(d/dZ);

11 Y12=(b/dZ);

12 Y21=(-c/dZ);

13 Y22=(a/dZ);

14 printf(”\nY−paramete r s a r e : ”);
15 printf(”\ndZ = Z11 . Z22 − Z12 . Z21 = %. 1 f ”,dZ);
16 printf(”\nY11 = Z22/dZ = %. 1 f mho”,Y11);
17 printf(”\nY12 = −Z12/dY = %. f mho”,Y12);
18 printf(”\nY21 = −Z21/−dY = %. 1 f mho”,Y21);
19 printf(”\nY22 = Z11/dY = %. 1 f mho”,Y22);
20 disp([Y11 Y12;Y21 Y22]);

Scilab code Exa 11.31 Interrelationships between parameters

1 //Two−Port Networks : example 11 . 3 1 : ( pg11 . 6 1 &
11 . 6 2 )

2 printf(”\ nApplying KVL to Mesh 1 \nV1 = 3 I1 + 5 I2 −
− − −( i ) ”);

3 printf(”\ nApplying KVL to Mesh 2 \nV2 = 2 I1 + 4 I2 −
2 I3 − − − −( i i ) ”);

4 printf(”\ nApplying KVL to Mesh 3 \ nI3 = 2V3 − − − −(
i i i ) ”);

5 // s u b s t i t u t i n g ( i i i ) i n ( i ) & ( i i ) ,we ge t
6 printf(”\n2V3 = 4 I1 + 4 I2 \nV2 = −6I1 + 4 I2 ”);
7 printf(”\nZ−paramete r s : ”);
8 a=3;b=5;c=-6;d=-4;

9 disp([a b;c d]);

10 dZ=(a*d) -(b*c);

11 Y11=(d/dZ);

12 Y12=(-b/dZ);

13 Y21=(-c/dZ);

14 Y22=(a/dZ);

15 printf(”\nY−paramete r s a r e : ”);
16 printf(”\ndZ = Z11 . Z22 − Z12 . Z21 = %. 1 f ”,dZ);
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17 printf(”\nY11 = Z22/dZ = %. 1 f mho”,Y11);
18 printf(”\nY12 = −Z12/dY = %. 1 f mho”,Y12);
19 printf(”\nY21 = −Z21/−dY = %. 1 f mho”,Y21);
20 printf(”\nY22 = Z11/dY = %. 1 f mho”,Y22);
21 disp([Y11 Y12;Y21 Y22]);
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Chapter 12

Network Synthesis

Scilab code Exa 12.2 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 2 : ( pg 1 2 . 2 )
2 s=poly(0, ’ s ’ );
3 p1=((s^4) +(5*(s)^2) +4);

4 p2=((s^3) +(3*s));

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 printf(”\nEven pa r t o f P( s ) = ( s ˆ4)+(5 s ˆ3)+4”);
10 printf(”\nOdd par t o f P( s ) = ( s ˆ3)+(3 s ) ”);
11 printf(”\nQ( s )= m( s ) /n ( s ) ”);
12 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
13 disp(q);

14 disp(q1);

15 disp(q2);

16 disp(q3);

17 printf(”\ nS ince a l l the qu o t i e n t terms a r e p o s i t i v e ,
P( s ) i s hu rw i t z ”);
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Scilab code Exa 12.3 Hurwitz Polynomial

1 // Network S yn t h e s i s : example 1 2 . 3 : ( pg 1 2 . 2 &
1 2 . 3 )

2 s=poly(0, ’ s ’ );
3 p1=((s^3) +(5*(s)));

4 p2=((4*s^2) +(2));

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 printf(”\nEven pa r t o f P( s ) = ( ( 4∗ s ˆ2) +(2) ) ”);
9 printf(”\nOdd par t o f P( s ) = ( ( s ˆ3) +(5∗( s ) ) ) ”);
10 printf(”\nQ( s )= n ( s ) /m( s ) ”);
11 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
12 disp(q);

13 disp(q1);

14 disp(q2);

15 printf(”\ nS ince a l l the qu o t i e n t terms a r e p o s i t i v e ,
P( s ) i s hu rw i t z ”);

Scilab code Exa 12.4 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 4 : ( pg 1 2 . 3 )
2 s=poly(0, ’ s ’ );
3 p1=((s^4) +(3*(s)^2) +12);

4 p2=((s^3) +(2*s));

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);
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9 printf(”\nEven pa r t o f P( s ) = ( ( s ˆ4) +(3∗( s ) ˆ2) +12)”)
;

10 printf(”\nOdd par t o f P( s ) = ( ( s ˆ3) +(2∗ s ) ) ”);
11 printf(”\nQ( s )= m( s ) /n ( s ) ”);
12 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
13 disp(q);

14 disp(q1);

15 disp(q2);

16 disp(q3);

17 printf(”\ nS ince two quo t i e n t terms a r e nega t i v e , P( s
) i s not hurw i t z ”);

Scilab code Exa 12.5 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 5 : ( pg 1 2 . 3 &
1 2 . 4 )

2 s=poly(0, ’ s ’ );
3 p1=((s^4) +(2*(s)^2) +2);

4 p2=((s^3) +(3*s));

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 printf(”\nEven pa r t o f P( s ) = ( ( s ˆ4) +(2∗( s ) ˆ2) +2)”);
10 printf(”\nOdd par t o f P( s ) = ( s ˆ3)+(3 s ) ”);
11 printf(”\nQ( s )= m( s ) /n ( s ) ”);
12 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
13 disp(q);

14 disp(q1);

15 disp(q2);

16 disp(q3);

17 printf(”\ nS ince two terms a r e nega t i v e , P( s ) i s not
hurw i t z ”);
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Scilab code Exa 12.6 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 6 : ( pg 1 2 . 4 )
2 s=poly(0, ’ s ’ );
3 p1 =((2*(s^4))+(6*(s)^2)+1);

4 p2 =((5*(s^3))+(3*s));

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 printf(”\nEven pa r t o f P( s ) = ( ( 2∗ s ˆ4) +(6∗( s ) ˆ2) +1)”
);

10 printf(”\nOdd par t o f P( s ) = ( ( 5∗ s ˆ3) +(3∗ s ) ) ”);
11 printf(”\nQ( s )= m( s ) /n ( s ) ”);
12 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
13 disp(q);

14 disp(q1);

15 disp(q2);

16 disp(q3);

17 printf(”\ nS ince a l l the qu o t i e n t terms a r e p o s i t i v e ,
P( s ) i s hu rw i t z ”);

Scilab code Exa 12.7 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 7 : ( pg 1 2 . 4 &
1 2 . 5 )

2 s=poly(0, ’ s ’ );
3 p1=((s^4) +(6*(s)^2) +8);

4 p2=(7*(s^3) +(21*s));

5 [r,q]=pdiv(p1 ,p2);
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6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 printf(”\nEven pa r t o f P( s ) = ( ( s ˆ4) +(6∗( s ) ˆ2) +8)”);
10 printf(”\nOdd par t o f P( s ) = (7∗ ( s ˆ3) +(21∗ s ) ) ”);
11 printf(”\nQ( s )= m( s ) /n ( s ) ”);
12 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
13 disp(q);

14 disp(q1);

15 disp(q2);

16 disp(q3);

17 printf(”\ nS ince a l l the qu o t i e n t terms a r e p o s i t i v e ,
P( s ) i s hu rw i t z ”);

Scilab code Exa 12.8 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 8 : ( pg 1 2 . 5 )
2 s=poly(0, ’ s ’ );
3 p1=((s^4) +(5*(s)^2) +10);

4 p2=(5*(s^3) +(4*s));

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 printf(”\nEven pa r t o f P( s ) = ( ( s ˆ4) +(5∗( s ) ˆ2) +10)”)
;

10 printf(”\nOdd par t o f P( s ) = (5∗ ( s ˆ3) +(4∗ s ) ) ”);
11 printf(”\nQ( s )= m( s ) /n ( s ) ”);
12 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
13 disp(q);

14 disp(q1);

15 disp(q2);

16 disp(q3);
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17 printf(”\ nS ince two terms a r e nega t i v e , P( s ) i s not
hurw i t z ”);

Scilab code Exa 12.9 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 1 2 . 9 : ( pg 1 2 . 6 )
2 s=poly(0, ’ s ’ );
3 p1=((s^5) +(3*(s^3))+(2*s));

4 p2 =((5*(s^4))+9*(s^2) +2);

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 [r4 ,q4]=pdiv(r2 ,r3);

10 printf(”\n P( s ) = ( ( s ˆ5) +(3∗( s ˆ3) ) +(2∗ s ) ) ”);
11 printf(”\n d/ ds .P( s )= ( ( 5 ∗ ( s ˆ4) ) +9∗( s ˆ2) +2)”);
12 printf(”\nQ( s )=P( s ) /d/ ds .P( s ) ”);
13 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
14 disp(q);

15 disp(q1);

16 disp(q2);

17 disp(q3);

18 disp(q4);

19 printf(”\ nS ince a l l the qu o t i e n t terms a r e p o s i t i v e ,
P( s ) i s hu rw i t z ”);

Scilab code Exa 12.10 Hurwitz Polynomials

1 // Network S yn t h e s i s : example 12 . 1 0 : ( pg 1 2 . 6 &
1 2 . 7 )

2 s=poly(0, ’ s ’ );
3 p1=((s^5) +((s^3))+(s));
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4 p2 =((5*(s^4))+3*(s^2) +1);

5 [r,q]=pdiv(p1 ,p2);

6 [r1 ,q1]=pdiv(p2 ,r);

7 [r2 ,q2]=pdiv(r,r1);

8 [r3 ,q3]=pdiv(r1 ,r2);

9 [r4 ,q4]=pdiv(r2 ,r3);

10 printf(”\n P( s ) = ( ( s ˆ5) +(( s ˆ3) )+( s ) ) ”);
11 printf(”\n d/ ds .P( s )= ( ( 5 ∗ ( s ˆ4) ) +3∗( s ˆ2) +1)”);
12 printf(”\nQ( s )=P( s ) /d/ ds .P( s ) ”);
13 // v a l u e s o f q u o t i e n t s i n con t i nued f r a c t i o n

expans i on
14 disp(q);

15 disp(q1);

16 disp(q2);

17 disp(q3);

18 disp(q4);

19 printf(”\ nS ince two quo t i e n t terms a r e nega t i v e , P( s
) i s not hurw i t z ”);
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