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FIGURE 2.1
Solution to the Cauchy problem (2.3), (2.4).
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FIGURE 2.2

Four particular solutions for different initial conditions. Dashed line is the vertical asymptote x = —-C,/C, = 1.5.
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FIGURE 2.3

Starting interface of the program ODE 2nd order.

Help Bt

P\ 2nd Order ODE | orta_brecue e

7"\~ Linear 2nd Order ODE with Constant Coefficients
I} Forced One-dimensional Oscillations

Current problem: 2nd Order ODE.

To continue, select "New problem" or “Library
example" from Data menu above.

Current problem: 2nd Order ODE




FIGURE 2.4
Equation yy” — 2y” = 0 with initial conditions y(1) = -1, y’(1) = 2.

Differential Equation: 3" = f(x,y,y")
Right-hand Side of Equation (use letter s for y'):

e, p,p") = P2y

Imitial Conditions —— [ Interval Limits for Solution
xg =1 Xpin=|1
y(xo) =1 xE=3
y(xg) =2
|  Type of Output
| Number of Steps for the Table @ Graph of the IVP Solution
(0< M < 1000)
\ | € Table of the IVP Sofution
I
Your Analytical Solution:
yr@)=[11-2%)
OK | Cancel | Hep |




FIGURE 2.5

Graph of the solution of equation yy” — 2y” = 0 with initial conditions y(1) = -1, y’() = 2.

Help  Retumn

¥ —— Solution of IVP y(x)
V¥ —— Your Analytical Solution y*(x)

-

/

A\

&

I X = 2245 y=-1.09 Coordinates are in problem units 4




FIGURE 2.6

Solution of equation yy” — 2y = 0 with initial conditions y(1) = —1, y’(1) = 2 presented in the table form.

k x| oy | oy =
0 1 -1 -1
it 1.00867 -0.986842 -0.986842
2 1.01333 -0.974026 -0.974026
3 1.02 -0.961538 -0.961538
4 1.02667 -0.949367 -0.949367
5 1.03333 -0.9375 -0.9375
6 1.04 -0.925326 -0.925926
7 1.04667 -0.914634 -0.914634
8 1.05333 -0.903614 -0.903614
9 1.06 -0.892857 -0.892857
10 1.06667 -0.882353 -0.882353
11 1.07333 -0.872093 -0.872093
| 12 1.08 -0.862069 -0.862063
13 1.08667 -0.852273 -0.852273
14 1.09333 -0.842697 -0.842697
15 11 -0.833333 -0.833333 -
Help Save




FIGURE 2.7

Equation y” + y = sinx + x with initial conditions y(0) = 1, y’(0) = 0.

Differential Equation: 3" +py' +gy = f(x)
Right-hand Side of
f(x) = [pin(x) + x

 Parameters of the Equation: — Initial Conditions
p= xg =|
g=|1 y(xp) =|

[~ Interval Limits for Solution

Your Analytical Solution:
y*(x) = I(l~0.5'x)"‘cos(x) - 0.5*sin(x)+ x

OK | Cancel | Help




FIGURE 2.8

Example 2.25. IVP solution: analytical and numerical.

Set Attributes  Save Help Retum —
¥ —— Solution of IVP y(x)
¥ —— Your Analytical Solution y*(x)
x10-1
10
] /
; s
3
1 0.5 0.0 05 1
x = -0.202 y=0.18 Coordinates are in problem units




FIGURE 2.9

Example 2.25. Solution of IVP presented in the table form.

k ey e |

0 -1 0.231189 0.231189

1 0.98 0.265212 0.265212

2 0.96 0.298405 0.298405

3 -0.94 0.330767 0.330767 I

4 -0.92 0.362298 0.362238

5 0.9 0392998 ( 0.332938

6 -0.88 0.422867 0.422867

7 0.86 0.451907 0.451907

8 0.4 0.480119 0.480119

9 -0.82 0.507505 0.507505

10 0.8 0.534067 » 0.534067

11 0.78 055981 0.55981

12 0.76 0.584734 0.584734

13 0.74 0.608846 0.608846 ‘ |
I 14 -0.72 0632148 | 0.632148 »
I 15 07 0.654646 0.654646 = l
I Parameter: |

Help | Save |




FIGURE 2.10

Example 2.25. Graphs of the fundamental solutions of equation y” + y = sinx + x.

SetAttributes  Save Print Help Retum

V — )= e@Xcos Bx

a
1 W —— yy(x) = e@¥sin gx B=1
1
08 / ></
0675~ / G
i / -
02
0.0
-02 /
04
//
- /
-0.8
x
-1 -0.5 0.0 05 1

x = -0.631 y=-1.04 Coordinates are in problem units 4




