2) Partial Differential Equation: independent variau.e > 1 4 jal) dalealédl) dataal)

Partial Differential Equation (PDE): is an equation containing more than one
independent variable.
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For Example:

z=x%+y?

%=2x or z=2x - z=f(xy)
dx

%=2y or z=2y - z=f(x,y)
dy

where

z: is dependent variable

x & y: is independent variable

1.2 Order of differential equation: 4xlaliil) Alslaal) 45

The number of highest derivative in a differential equation. A differential equation

of order 1 is called First order, order 2 is called Second order ....... etc.
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For Example:
y+y=x First order

);/ + 2y —y =sinx Second order

1.3 Degree of the differential equation: Adléaliil) daaal) da 5

The highest power which is raised to the highest-order derivative existed in

differential equation.
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For Example:

1) y+2y—y=0 thedegreeis1
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2) 3§/+3);1+1nx= 5 thedegreeis1

d’y\’  dy .
3)| =5 | +-—+tanx =0 thedegreeis3

dx? dx
d*y  (dy\* _dy |
4)W+x(a> —ZE—O the degreeis 1

Note: if highest-order derivative found inside the root or any form of fraction, the

degree of this differential equation cannot be determined (undefined degree).
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For example:

4%y + v _ defined d
2 T X (undefined degree)

d?y d3y .
TxZ + cos vl 5x (undefined degree)

1.4 Types of Differential Equation

There are two types of differential equation according to degree it:

a) Linear Differential Equation: is a differential equation without nonlinear term
and all of its terms are of first degree.

b) Non-Linear Differential Equation: is a differential equation that contain

nonlinear terms such as: siny, e”,./y, y2, yy or Iny.
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For example:

Dy+yy=x (Non — Linear because yYy)
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dZ 3 d dz ’
2) ( y> + x i = sinx (Non — Linear because (_y) )

W dx dax?
3)y + 4xy + 2y = cosx (Linear Equation) X Sle aiad Y
4 ’y + 4y +Ilny=0 N Li b 1
) Tz T g T Y= (Non — Linear because Iny)
)22 4 x(2) +tany =4 (Non — Linear because (%) &
) T2 X I any = (Non inear because I anvy)

1.5 Solution of the differential equation: dslialiil) lasal) Ja

There is multi-solution for the differential equation:
1. General Solution: it is a solution that contain one or more essential constant.
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For Example:
%:f(x) - jdyzjf(x)-dx+c
where c: is essential constant
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2. Particular Solution: it is a solution obtained from general solution by finding
the values of essential constants. it depended on:
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a- Boundary conditions for static problems
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Ix=0Q)=0 yix=L)=0

b- Initial conditions for dynamic problems
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For Example: Initial conditions at (t=0)
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3. Singular Solution: solution cannot be found from general solution.
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4. Complete Solution: it is a solution that by which can get all the solutions of the

differential equation.
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Example (1): Prove that y =ae™* + b e?* is a general solution for the

differential equation y — y — 2y = 0?

Solve:

y=y=2y=0

y=ae *+be®*

y=—ae ™ +2be**

y=ae ™ +4be?*

sub y,y,and y in above D. E:

~ae*+4be** +ae*—2be?* —2ae*—2be?* =0
0=0 - ok

Problems:

H.W: Prove that each of the following differential equation has the given general

solution for all values of the constant a and b:
1) y—6y+9y =0, y=ae*+bxe3*

2) 7+ ()% +1=0, y=In|cos(x+a)|+b


6


