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syms-solve ol
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syms x
solxl = solve (egn, x) solx?2 = solve (p*sin(x) == r,x)
1 solx3 = solve(p*sin(x) == r)
SOIX1 =
schooses 'x' as the unknown and returns
pi/2
Workspace
solx2 =
Mame = Value Size Class \
asin(r/p)
&) egn Tx1 sym 1x1 sym ) i
&) solx1 Tx1 sym %1 sym prI - asm(r/p)
W) x 1x1 sym Tx1 sym
E/'.“'Jar'iabls [_«;ﬁvariabls—eqn ‘ Ez’i‘u*ariabls—smlﬂ ‘
[ x x| S X ¥ ean | x %] ean ¥| soix1 | solx3 =
@) 1x1sym  ® 1x1sym ®] 1x1 sym asin(r/p)
pi - asin(r/p)
val = val = val =
- sin(x) == 1 pi/2
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syms-solve %
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syms x y
solx4d = solve (x"2 -4*x + 4 == 0,x) Syms X 'y
solx5 = solve(x"2 + x*y + y == 3,X)
solx4 =
2 solx5 =
2

-y/2 - (y"2 - 4*y + 12)7(1/2)/2
(yh2 - 4*y +12)7(1/2)/2 - y/2
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Syms-solve

(& Editor - Untitled.m

[ sx %] sxa,» x| Sx@ 1) x|
Sx(1, 1)
val =
1

Command Window

MNew to MATLAB? See resources for Gettin

>> Sx(1l,1)

ans =

1

>> Sx(2,1)

dalns =

3

ZY

.-JI. ’ j”
syms X y
eql = x*2 + x*y + y == 3;
eqz2= x"2 - 4*x + 3 == 0;

[Sx,Sy] = solve(eql,eqg?)

Name =
| Sx | Sy | W eql
@] 2x1 sym z geqz
1 2 @) 5y
1|7x1 sym |y
2|1x7 sym @y

Value

1x7 sym
1x1 sym
2x1 5ym
2x1 sym
1x7 sym
1x7 sym

Size
1%
1x1
2%1
2x1
1x1
1%

Class

Sym
Sym
sym
SYm
Sym
sym

https://manara.edu.sy/



https://manara.edu.sy/

Syms-solve

Z] Editor - Untitled.m
()]s %]
[E] 1x7 struct with 2 fields

Field ~ Value
; 2x1 sym
y 2x1 sym

Command Window

New to MATLAB? See resoul

>>» S.x(1,1)

dalns =

1

>> 5.x%(2,1)

ans =

[E] 1%1 struct with 2 fields

ZY

.-JI. ’ j”
syms X y
eql = x*2 + x*y + y == 3;
eqz2= x"2 - 4*x + 3 == 0;

S=solve (eql, eqg?)

struct with fields:

X: [2x1 sym]
y: [2x1 sym]

Workspace

MName =

‘|
S [E eql

@ eql

2

Field « Value E S
2x1 sym =]
2x1 sym %;

Value

1x1 sym
Tx1 sym
Tx1 struct
Tx1 sym
Tx7 sym

Size
Tx1
Tx%1
Tx1

Tx1
Tx%1
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Syms-solve %@

T =TT =

0 ko, [[1 00 0 7Jlc, -s,
1 0 0 S,

0 1 ky+d;|| 0 0
0 0 1 0 0

o r O O
R © O O

code

clc;clear;format bank

syms t01(thetal,k1,h)

syms t12(theta2,k2)

syms t23(k3,d3)

syms t34(thetad,e)

t01(thetal,kl,h) =[cos(thetal),-sin(thetal),0,k1*cos(thetal); sin(thetal),cos(thetal),0,k1*sin(thetal); 0,0,1,h;0,0,0,1];
t12(theta2,k2) =[cos(theta2) sin(theta2) 0 k2*cos(theta2);sin(theta2) -cos(theta2) 0 k2*sin(theta2);0 0-10;0 00 1];
t23(k3,d3) =[1000;0100; 0 0 1 k3+d3;0 00 1];

t34(thetad,e) =[cos(thetad) -sin(theta4) 0 0;sin(thetad) cos(thetad) 00; 001 ¢e;0001];
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t04=simplify(t01(thetal,k1,h)*t12(theta2,k2)*t23(k3,d3)*t34(thetad,e)); Hlaidy!

Jlaia ¥ aa Al Al

t04 =

[ cos{thetal + theta? - thetad), sin{(thetal + theta? - thetad},

0, kZ2*cos(thetal + theta?) + kl*cos(thetal}]
[ sin{thetal + theta? - thetad), -cos({thetal + theta? - thetad),

0, k2*sin(thetal + theta2) + kl*sin(thetal}]

[ a, 0, -1, h - e - d3 - k3]
[ 0, o, 0, 1]

th1=0.00;th2=0.00;di3=0.00;th4=0.00;
h=47; k1=50; k2=50; k3=50; e=10;
t040=double(t01(th1,k1,h)*t12(th2,k2)*t23(k3,di3)*t34(th4,e))

t040 =
1.00 0 0 100.00
0 -1.00 0 0
0 0 -1.00 -13.00
0 0 0 1.00
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diff - dsolve %

6jliall
Solve the equation: dy/dt=ay By @ Y (t) Syms = SO
eqn = diff(y,t) == a*y eg= diff (x) == -a*x
Solve the equation: dx/dt=-ax dsolve (eqn) dsolve (eq)
eqn(t) = eq(t) =
diff(y(t), t) == a*y(t) diff(x(t), t) == -a*x(t)
ans = ans =
C5*exp(a*t) C4*exp(-a*t)
Name = Value Size Class
) a x1 sym Tx1 sym
W) ans Tx71 sym Tx1 sym
©leq . Ix1 symfun Tx1 symfun
&) egn 1x1 symfun 1% symfun
@t Tx71 sym Tx1 sym
W) x 1x7 symfun 1% symfun
@y 1x7 symfun 1% symfun

https://manara.edu.sy/


https://manara.edu.sy/

diff - dsolve PAV
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Solve the equation syms y(t) a
d2y/dt2=ay. eqn = diff(y,t,2) == a*y;
ySol (t) = dsolve (eqgn)

ySol(t) =

C6*exp(-a™(1/2)*t) + C7*exp(a™(1/2)*t)

Specify the second-order derivative of a function y by using diff(y,t,2) or diff(y,t,t). Similarly, specify the n-th order
derivative by using diff(y,t,n).
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Solve Differential Equation with Condition {';‘fiﬂ_”

Solve the equation dy/dt=ay with the condition y(0)=5.

syms vy (t) a

eqn = diff(y,t) == a*y;
cond = y(0) == 5;

ySol (t) = dsolve (egn, cond)

ySol(t) =

5*exp(a*t)
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Solve the equation
d2y/dt2= (a”2)y. with two conditions, y(0)=b and y'(0)=1.

syms y(t) a b

eqn = diff(y,t,2) == a"2*y;
Dy = diff(y,t);
cond = [y (0)==b, Dy (0)==11];

ySol (t) = dsolve (egn, cond)

ySol(t) =
(expla*tl*(a*b + 1))/|2*a| + (expl—a*tl*(a*b - 1))/|2*a|
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Solve the equation
d2y/dt2= (a*2)y. with two conditions, y(0)=b and y’(0)=1.

b=0, a=2
syms vy (t)
eqn = diff(y,t,2) == 2"2*y;
Dy = diff(y,t);
cond = [y (0)==0, Dy(0)==1];

ySol (t) = dsolve (egn, cond)

ySol(t) =
exp(2*t)/4 - exp(-2*t)/4

ySol(t) =
(expla*tl*(a*b + 1))/|2*a| + (expl—a*tl*(a*b - 1))/|2*a|
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Solve System of Differential Equations

d_-E:::"
dr
dz _
dr S
syms vy (t)

z (t)

eqns = [diff (y,t)
sol = dsolve (eqgns)

Value

Ix1 symfun
1x1 struct
1x7 symfun
1x1 symfun
1x7 sym
Ix1 symfun
1x1 symfun

Size
Tx1
1x0
Tx1
13
1x1
1x1
T

[
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Class

symfun
struct
symfun
symfun
sym
symfun
symfun

sol =
struct with fields:
z: [1x1 sym]
y: [1x1 sym]

soly(t) =
Cl4*cos(t) + C13*sin(t)

solz(t) =
C13*cos(t) - C14*sin(t)

soly(0)
ans =
Cl4

>> s0lz(0)
ans =
C13
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Solve the initial value problem

y'(z)==zy; y(l)=1
eqnl =
inits =
Y

'‘Dy = y*x!
'y(1)=1";
dsolve (egnl, "y (1)

©)

N

y = dsolve(egnl,inits, 'x")

1','X,)

[

6)jliaJl

egnl =
Dy = y*x’

y =
exp(-1/2)*exp(x"2/2)

y =
exp(-1/2)*exp(x"2/2)
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Solve the second order differential equation eqn2 =
'D2y + 8*Dy + 2*y = cos(x)’

M S8u' (1 ) = cos(z):

Y (33) - oY (J-’) + Q:y(r) — CUH(I)? N
— — 'v(0)=0, Dy(0)=1"

y(0)=0,y'(0)=1 y(0) y(0)

clear y=

cle (147 (1/2)*exp(x*(147(1/2) - 4))*(7*147(1/2) -

eqn? — D2y + 85Dy + 2%y — cos(x) ' 27))/(28%(8*147(1/2) - 31)) - (147(1/2)*exp(4*x +

inits2 = 'y (0)=0, Dy (0)=1" 147 (1/2)*x)*exp(-x*(147(1/2) + 4))*(sin(x) + cos(x)*(14"(1/2) +
y=dsolve (eqn2, inits2, 'x") 4)))/(28*((147(1/2) + 4)*2 + 1)) + (147(1/2)*exp(4*x -

147 (1/2)*x)*exp(x*(147(1/2) - 4))*(sin(x) - cos(x)*(147(1/2) -
4)))/(28*((147(1/2) - 4)A2 + 1)) + (147(1/2)*exp(-x*(147(1/2) +
4))*(393*147(1/2) - 1531))/(28*(8*147(1/2) -
31)A2*(8*14/(1/2) + 31))
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Thanks .
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