Boundary value— problem
The method of Finite Difference:

dy

The derivative ™ IS the ratio of very small
X
(dy) over very small (dx).
In finite difference technique, the derivative% IS
X

: Ay
given as —.
AX
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AX' X =X

(X.., — X =h), where;
(hi1s the step size)
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Application to the solution of differential equations:

The condition required depends on the order of the
D.E.:

i) 2"d order D.E. requires two conditions:

These are given at the beginning and at the end of the
domain.

ii) 4t order D.E. requires four conditions:

Each two are given at the beginning and at the end of
the domain.
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Applications:

Example (1) :
2
Solve d 2/ de F2Y = X
dx dx

y(0)=0; y(@)=6.5; h=0.2
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Example (2):

A simply supported beam of length (L)
and constant flexural rigidity [El],
a uniform load it is carried of (q) per unit length.

Find the deflection, use step size (h=L/4).



Solution:

A q

L/4 L/4 L/4 L/4

!

From Symmetry (y,=y,)
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Example (3):

If (A) and (B) are fixed; find the deflections
and the fixed moments.

Solution:

Y OVNARNRAY

From Symmetry (y,=y, )
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Boundary Conditions : y T=100°C

T(x,15) =100 . T
T(x,0) =0 Y3
o o
T (O! y) =0 Ly L
T(5,y) =0 X
0
5

Grid mesh (3x3) {5
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For T,=? 1=1

0T 0O°T
_|_

=0
aXZ ayZ

For T, =? 1=2

Solve Egs. (1) &(2), getting :
T,=375°C,and T, =12.5°C



