Calculus with MATLAB
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EXAMPLES OF DIFFERENTIATION

% example of differentiation
syms a x;
f=a*x^3;
diff(f,x)
ans =

3*a*x^2

****

%Second derivative

syms a x;
f=a*x^3;
diff(f,x,2)
ans =

6*a*x

% a =5 evalutes  2nd derivative

syms a x;
f=a*x^3;
a=5; g=diff(f,x,2), eval(g)
g =

 6*a*x

 ans = 30*x

****

syms a x;
f=a*x^3;
a=5; g=diff(f,x,2), x=2, eval(g)
g =6*a*x     x = 2    ans = 60

EXAMPLES OF INTEGRATION
% example of indefinite  integral
syms a x;
f=a*x^3;g=int(f,x)
g = (a*x^4)/4

*******

% example of definite integral
% x goes from x=0 to x=2
syms a x;
f=a*x^3;g=int(f,x,0,2)
g = (a*x^4)/4

 g = 4*a

********

% example of indefinte integral from
syms  x;
b=1;
f=x/(x^2+b^2)^(3/2);g=int(f,x)
 g =-1/(x^2 + 1)^(1/2)

*********

Example of definite integral from x= 0 to x=1
syms  x;
b=1;
f=x/(x^2+b^2)^(3/2);g=int(f,x,0,1)
g = 1 - 2^(1/2)/2

*****

Example of definite integral using trapezoidal rule

x=linspace(0,pi,1000);

f=sin(x);

trapz(x,f)

ans =  2.0000
******

Another Definite Integration of x*sin(x) 

syms x;

>> f=x*sin(x);

>> int(f,x,0,2*pi)

ans = (-2)*pi
****

Use of ezplot

syms x ;

>> f=x*sin(x);

>> ezplot(f,[0,2*pi])
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******

Integration from x= 1 to ∞

syms x; f=1/x^2; 

>> int(f,x,1,Inf)

 ans = 1
****

>> syms x; f=exp(-x);

>> int(f,x,0,Inf)

ans = 1

*****
Divergence of   the electric field E
>> syms c rho   x y z;

ex=c*x^2 ; ey=c*y^2 ;ez=c*z^2; 

dex=diff(ex,x),

dey=diff(ey,y),

dez=diff(ez,z),

rho=epsi*(dex+dey+dez),

dex =

2*c*x

dey =

2*c*y

dez =

2*c*z

rho =

epsi*(2*c*x + 2*c*y + 2*c*z)

*******

Another example

syms c rho   x y z;
ex=c*x*y ; ey=c*y*z ;ez=c*z*x; 
dex=diff(ex,x),
dey=diff(ey,y),
dez=diff(ez,z),
rho=epsi*(dex+dey+dez),
dex =

c*y

dey =

c*z

dez =

c*x

rho =

epsi*(c*x + c*y + c*z)
********
Divergence of E , given numerical values  of  ε0 , c
syms x y z;
digits(4)
epsi=8.85e-12;c=2;
ex=c*x*y ; ey=c*y*z ;ez=c*z*x; 
dex=diff(ex,x),
dey=diff(ey,y),
dez=diff(ez,z),
rho=epsi*(dex+dey+dez);vpa(rho),
dex =

2*y

dey =

2*z

dez =

2*x

ans =

1.77*10^(-11)*x + 1.77*10^(-11)*y + 1.77*10^(-11)*z

