#solutions of Assignment First
#****************************************

restart,
with(DEtools) :
with( plots) :

# Question Number 1 (a)solution

> odela = x*- diff (y(x),x) +x - y(x) —y(x)2=0;

odela :=x (%y(x)) +xy(x) —y(x)2=O

solla = dsolve(odela, y(x));

solla =y(x) = 2—);
1 +2x ClI
# Question Number 1 (b)solution

2
mkw”=ﬁﬁ0¢wJﬂ=(xyW)jyu));
X

odelb = % y(x) =

sollb = dsolve(odelb, y(x));

sollb =y(x) = - X

In(x) — CI
# Question Number 1 (c)solution

odelc = diff (y(x), x$2) + y(x) =¥ + 2;
2
odelc = % y(x) +y(x) = +2
sollc == dsolve(odelc, y(x));
sollc:=y(x) =sin(x) C2 +cos(x) CI +x°

# Question Number 1(d)solution
odeld = diff (y(x),x$2) +4-y(x) =5-exp(-x);
2

d -
odeld = ? y(x) +4y(x)=5e *

solld = dsolve(odeld, y(x));

solld :==y(x) =sin(2x) C2+cos(2x) CI+e ™

# Question Number 2 (a)solution
1

sol2a = dsolve( {ode]a,y( 1) = 3 },y(x) );

sol2a =y(x) = 2x

5 +1
# Question Number 2 (b)solution

sol2b = dsolve( {ode]b,y( 1) = % },y(x) );
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2x

I sol2b :=y(x) = - m 10)
; # Question Number 2 (c)solution
> ode2c = diff (y t) —ty(t )—Sinz(t);
ode2c := %y(t) —ty(t) =sin(t)? 11)
> sol2c = dsolve( {odeZC y (Pi) =5}, y(¢
1
sol2¢ = y(t) = - ( [ 5——e2 ﬁﬁ(e_zerf(%ﬁn—lﬁ) 12)
_m(g o)+t L vTrevT)) |
12
——e2 \/— (e_zerf(%ﬁt—lﬁ)—2erf(%ﬁt)+e_zerf(%\/7t
+Iﬁ))
:> # Question Number 3 (a)solution
> eval(rhs(sol2a),x=3)
3
>3 (13)

> plot(rhs(sol2a), x=1..2, title= [ "Graph of Prob 3a"], color =blue);




Graph of Prob 3a
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X
> # Question Number 3 (b)solution
> s50l3b = y(x)2 +x—3=0;
sol3b :=y(x)* +x —3=0 (14)
> ode3b = diff (y(x), x) =- ;;
2:y(x) .
_d _ 1
ode3b = . y(x) 29 15)
> odetest(sol3b, ode3b);
0 (16)
> # Question Number 3 (c)solution
> sol3c = xz;
sol3c = x a7

> ode3c = x-diff (y(x),x) =2-y(x);
ode3c:=x (% y(x)) =2 y(x) (18)

> eval(subs(y(x) =sol3c, ode3c));
2% =24 (19)



| > # Question Number 3 (d)solution
> sol3d := 2-cos(t) —3-sin(¢);
sol3d =2 cos(t) — 3 sin(t)

> ode3d = diff (x(1), $82) +x(1) =0:
2

ode3d = % x(t) +x(¢) =0
t

> eval(subs(x(t) =sol3d, ode3d));

0=0
> # Question Number 4 solution
> ode4 = diff (y(x),x) =2-x +y(x);

d
ded .= —
ode b%

(x) =2x +y(x)

blue), labels = [x — axis, y — axis])

grpah of question 4
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> # Question Number 5 (a)solution
> DEplot(diff (y(x),x) =sin(x), y(x),x=-4.4, [[0, 1], [0, 3]], linecolor = [red, green])

(20)

€3y

(22)

(23)

> DEplot(ode4, y(x),x=-3.3, [[0,-2], [ -1, 31], title=["grpah of question 4"], linecolor = [ red,
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# Question Number 5 (b)solution

>

4.4,y=-4.4,[[0,2], [0,-2]], linecolor

,y(x), x=-

2

)

2-y(x

2
xX- —

> DEplot(diff (y(x), x)

[blue, rea’])
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(> DEplot(diff (y(x), x)

red])
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-21], linecolor

[0,

X —2p(x)% y(x), x=-4 .4,y =-4 .4, [[0,2],

> DEplot(diff (v(x), x)

[ blue, red])
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