& e ﬁ-ﬁ " ,

Computer
ngramm'ng

Part 5: Symbolic
Variables

By: Farhad Faghani (Ph.D.)

' —




symbolic W jia

ol Gz oy codlal ol31 oKl (31 (g 0SS (S ol )3 135S (MATLAB (jigeals gungs aaliyy




& A3

sl s lgs o SYMS L g SYM &l jgws 51 solazw! LU
Sees 3dgs SYmbolic

ol Gz oy codlal ol31 oKl 31 (goige 0SS (S 2l )3 135S (MATLAB (5igeals sunigs aaliyy




Jle

Commands Results Commenls
x=sgym('x') Xx= X Definition of the symbolic variable x.
a=1limit (sin(x)/x,0) a=1 Computation of lim,_g (sin (x)/x).
Easy way to define multiple symbolic

Symsyzw variables.
Y Y=Y . p ~ ; p
2 s — 2 Confirmation that y, z, and w are symbolic

a variables.
W W=w

A= [x, 2*y]

A=[x2*y; z—w, 24Ww]

det (&)

F= 2+x"243%x44

[z—w, z2+Ww]

ans = X 4w 2kyrz L dyiy

F=2+x"243%x1+4

Symbolic matrices can be also defined.

The determinant of A.

Polynomial of symbolic variables. The use of
dot operator before the power operator is
not necessary since x is not a vector but a
symbolic variable. F is called a symbolic
eXPression.
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clear all;

clc;

t = [-5:0.1:5];
f=t.*cos(2*pi*t);
plot(t,f);
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flx,y) = e " cos (y)

Commands

Results

Comments

SYmsxy
f =exp(—x) *cos(y)
diff (£, =)

diff (f,y)

diff (f,x,2)

c=diff(f,x)
diff(t,x)

f = exp(—x) *cos (y)
ans = —e}.’_‘p{—}{} *Cos {Y}
ans = —E}-Cp{—}{]l *gin {}"}

ans= exp|—x) *cos(y)

t = —exp({—x) *cos (y)
ans = exp(—x) *cos (Vy)

Declaration of the symbolic variables x and y.
The function fix, ) is a symbolic expression.
Partial derivative of /cx.

Partial derivative of /Ty.

Second derivative of f with respect to x.

Alternative computation of the second derivative of f
with respect to x. The result of the first derivative is
assigned to variable { and the derivative of f is the
desired result.
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f ol 5l 05 JLXslant(f)
Int(f,variable,lower-limit,upper-limit)
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Commands Results Comments

syms X t Declaration of the symbolic variables
xand t.

f=x2 f=x"2 The functions f(x)=x> and

g=x 2+exp (—t)
int(£,x)
pretty(ans)

int{f,x,-1,1)

int (exp (—x"2) ,x,—inf, inf)

z=1int{g,x)
int{z,t)

g=x"2+4exp(-t)
ans = 1/3*x"3
1/3 x°

ans = 2/3

ans = pi™(1/2)

z = lj3*x“3—-—exp{—t}l *3g
ans = l,’3*x"3*t—exp{—t} L34

g(x, 1) =x>+et are defined as
symbolic expressions.

Computation of [x*dx.

The command pretty prnts
symbolic output in a format that
resembles typeset mathematics.

Computation of [*, x?dx.

Computation of [~ ¢ ¥ dx. To define
+oo in MATLAB we write + inf.
Note that the function can be
directly defined inside the command

int.

Computation of the double indefinite
integral [ [ g¢(x, f)dxdt.
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Commands Results Comments
k ;
?}:nj;; f =w'k Computation of 5%, w*.

symsum(£,k,0,inf) o°S = "1/ (w-1) Theresultis 1/ - w).
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Commands Results Comments
syms x Definition of the symbolic variable x.
The complicated written function is
f=(x"2)/(x+4)4+3/(x=3) £ =x"2/(x4+4)+3/(x=3) X’ 3
o) =
x+4 x-3
The numerator and denominator of
- n=x"3-3%x"243%x4+12 the rational form of f(x), or in other
[nn, d] =numden ( £) d= (x+4)*(x—3) i {}_13—312—-—31—-—12
words, fl) =T —3)
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Commands

Results

Comments

SYms X

f=x"24+6%x45

solvel(f,x)

solve ('x"24+6*x+5=0", %)

f=x"246%x+5

dalls

dalls

Definition of the symbolic variable x.

The expression x> +6éx+5=0 is
assigned to variable f.

Solving f for x. The roots are -5 and —1.

Direct computation of the solution of
equation x”* + 6x +5 = (.
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solve ('egnl’, 'egn2’, . .. ,'ecinN','var_l,varz, ... ,varN')

y=2x+3and y=4x+5

Commands Results Commenls

Solution of a system of algebraic
equations. Notice that it is not necessary
- n Co o . ¥x=-=1 to declare symbolic variables in order to
(x,y] =solve(ly=2*x+3"y =4*x+5% x,y") y=1 use the command solve. Also notice
that it is possible to assign the output
of solve to a variable.
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abs() 5 aels ioles gl ps
angle() : 5l asly aled sl

real() ;5 seb> isw b ol

IMag() ;! osse ide Liwle sy |
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