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For 2.7 (4)

import math
# Defining function to find dy/dt
def func( t, y ):

return (3 * math.cos(t) - 2 * y)

# Function for euler formula
def euler( te, y, h, t ):
temp = @

# Iterating till the point at which we need approximation
while te < t:

temp = vy

y =y + h * func(te, y)

te = te + h

# Printing approximation
print("Approximate solution at t = ", &, " is ", "X.6T"% y)

# Initial Vvalues
=9
a
0.825

te
ve
h =

# Value of t at which we need approximation
t=06.1
euler(te, yo, h, t)

t =0.2
euler(te, ya, h, t)

t =6.3
euler(te, yo, h, t)

t=0.4
euler(te, ya, h, t)



For2.7 (11)

Defining Function:

In [35]: import math
# Defining function to find dy/dt
def func( t, y ):
return (5 - 3 * math.sqrt(y))

# Function for euler formula
def euler( t0, y, h, t ):
temp = @

# Iterating till the point at which we need approximation
while t@ < t:

temp =y

y =y + h * func(t@, y)

t0 = 1@ + h

# Printing approximation
print("Approximate solution at t = ", t, " is ", "%.6f"% y)

(a)h=0.1

In [36]: # Initial Values

te = 0
ye = 2
h=o20.1

# Value of t at which we need approximation
t =0.5

euler(te, yo, h, t)
t=1

euler(te, yo, h, t)
t=1.5

euler(te, yo, h, t)
t=2

euler(te, yo, h, t)
t=2.5

euler(te, yo, h, t)
t=3

euler(te, yo, h, t)

.5 1is 2.307998
is 2.516664
.5 is 2.600226
is 2.667728
.5 is 2.709388
is 2.735210

Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
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Be Careful: The true value for y(1) = 2.49006 / It seems that this only happens for the second one, and | was unable to fix
this



(b) h=0.05

In [39]: | # Initial Values

te = o
ye = 2
h = @.05

# Value of t at which we need approximation
t =0.5

euler(te, ye, h, t)
t=1

euler(te, yo, h, t)
t =1.5

euler(te, yo, h, t)
t=2

euler(te, yo, h, t)
t = 2.5

euler(te, yo, h, t)
t=3

euler(te, yo, h, t)

.5 1is 2.,324097
is 2.482626
.5 1s 2.593517
is 2.662270
.5 1is 2.,7@8477
is 2.734155

Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
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Be Careful: The true value for y(0.5) = 2.30167 / It seems that this only happens for the first one, and | was unable to fix
this

(c) h=0.025

In [40]: # Initial values
=0
2

te
ye
h = 8.025

# Value of t at which we need approximation
t = 8.5

euler(to, v@, h, 1)

t=1

euler(te, yo, h, t)

t =1.5

euler(to, yo, h, t)

t=2

euler(te, yo, h, t)

t = 2.5

euler(to, yo, h, t)

t=3

euler(to, yo, h, t)

.5 1is 2.298638
is 2.479830
.5 1is 2.594533
is 2.662268
.5 1is 2.704792
is 2.731593

Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
Approximate solution at
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(d)h=0.01

In [41]:

# Initial Vvalues

te =0
yo = 2
h = a.01

# Value of t at which we need approximation

t =0.5

euler(te, yo, h, t)

t=1
euler(to,
t=1.5
euler(to,
t=2
euler(te,
t =25
euler(te,
t =3
euler(te,

Approximate
Approximate
Approximate
Approximate
Approximate
Approximate

yo,

h, t)

ye, h, t)
ye, h, t)
ye, h, t)

ye, h, ©)

solution
solution
solution
solution
solution
solution

at
at
at
at
at
at

i i e i e e

Wkt M@

.5 is

.5 is

.5 is

2.296863
is 2.476909
2.588297
is 2.657977
2.702539
is 2.730021



