Assignment No:1
ID: 13579
Name: Taimoor Khan
Subject: Differential Equation 

Question 1:  Use any of the Methods for solving the Ordinary Differential Equations as given below.
Questions:
12: x²y"- 4xy'+ 6y = 0, y(1) = 0.4, y'(1) = 0
[image: C:\Users\Taimoor\Desktop\12.png]
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13: 
SOLVE:
3(x+6)2y′′+25(x+6)y′−16y=03(x+6)2y″+25(x+6)y′−16y=0
Solution
So, we get the roots from the identical quadratic in this case.
3r(r−1)+25r−16=03r2+22r−16=0(3r−2)(r+8)=0⇒r1=23,r2=−83r(r−1)+25r−16=03r2+22r−16=0(3r−2)(r+8)=0⇒r1=23,r2=−8
The general solution is then,
y(x)=c1|x+6|23+c2|x+6|−8

14:
SOLVE:
We start at the initial value \displaystyle{\left({0},{4}\right)}(0,4) and calculate the value of the derivative at this point. We have:
\displaystyle\frac{{\left.{d}{y}\right.}}{{\left.{d}{x}\right.}}= \sin{{\left({x}+{y}\right)}}-{e}^{x}dxdy​=sin(x+y)−ex
\displaystyle= \sin{{\left({0}+{4}\right)}}-{e}^{0}=sin(0+4)−e0
\displaystyle=-{1.75680249531}=−1.75680249531
We substitute our starting point and the derivative we just found to obtain the next point along.
\displaystyle{y}{\left({x}+{h}\right)}\approx{y}{\left({x}\right)}+{h} f{{\left({x},{y}\right)}}y(x+h)≈y(x)+hf(x,y)
\displaystyle{y}{\left({0.1}\right)}\approx{4}+{0.1}{\left(-{1.75680249531}\right)}y(0.1)≈4+0.1(−1.75680249531)
\displaystyle\approx{3.82431975047}≈3.82431975047
Step 2
Now we need to calculate the value of the derivative at this new point \displaystyle{\left({0.1},{3.82431975047}\right)}(0.1,3.82431975047). We have:
\displaystyle\frac{{\left.{d}{y}\right.}}{{\left.{d}{x}\right.}}= \sin{{\left({x}+{y}\right)}}-{e}^{x}dxdy​=sin(x+y)−ex
\displaystyle= \sin{{\left({0.1}+{3.82431975047}\right)}}=sin(0.1+3.82431975047) \displaystyle-{e}^{0.1}−e0.1
\displaystyle=-{1.8103864498}=−1.8103864498
Once again, we substitute our current point and the derivative we just found to obtain the next point along.



18: (9x²D² + 3xD + I)y = 0, y(1)=1, y'(1) = 0
[image: C:\Users\Taimoor\Desktop\18.jpg]
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19: (x²D² - xD- 15I)y = 0, y(1) = 0.1, [image: C:\Users\Taimoor\Desktop\19.jpg]
[image: C:\Users\Taimoor\Desktop\19.2.jpg]
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Let’s substitute:

y

into the given ODE. This gives:

?m(m — 1)a™=2 — drma™ ! + 62" = 0

Amm — 1)a™ 27 — fema™2 4 627 = 0

We can see that #™ is a common factor, dropping it gives:

m—1)—4m+6=0 < m’ - 5m+6=

(+)
So. y =a™ is a solution of the given ODE if m is a oot of the equation (+)

Let’s find the roots of the equation (+).

5+ 5P F46

m?—5mA6=0 < myy= >

= myp =2

So, it has the dis

inct real roots:
mi=3 A my=2

Real different roots m; and my provide two real solutions:

2

A op=

Their quotient is not constant, so the solutions yy and y» arelinearly independent
and constitute a basis of solutions for the given ODE, for all x for which
Y1, € R.

So, the general solution is:

y=cys+ cp

=[ew? + epr?
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Now, all we need to do is to determine ¢; and c; from IV]
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0=y(1)
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The particular solution of the IVP is:

0d=ci+cp
0=3c1+ 20
0d—cy=c;

0=3(04— c) + 22

0d-cr=er
0=12-0c
0d-cr=cs
12=c
04-12=c;
12=c
—08=c1
12=c

y

—0.82% + 1.207
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