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consider the first order differential
equations

dy
——=f(x,y)
subject to y(xo)=yo
The equation can be written as
dy=f(x,y)dx
Intergating between the limits




[, dv=[, f(x,y)dx

Y=yo+ [, f(x,y)dx

FIRST APPROXIMATIONS,
X
Y1=Yo + [, f (%, yo)dx

SECOND APPROXIMATIONS,
X
Y2 =yo + fxof(x; Yo)dX

nth approximations,
Yn=Yo T f;of(x» Vn—1)dx




dy _
Let o~ f(x,y,z) and

d :
d_3; = ¢ (x, y, z) be the simultaneous

differential

Equation with intial conditions y(x0) and
Z(xO) - ZO

Y1=Yo T f;o f (X, y0,2¢)dx

Z1=Zo* f;co Pf (x,¥0,20)dx




consider the second order differential
equation

2 2y —fly v
d Y/d X_f(xlyldx

dy . :
by —i’zz it can be reduced to two first

order simulataneous
differential equations




consider the differential equation

where y(xy) = Y,

To find successively y1 va,.....ym.Wherey,,
is the value ofy corresponding to X=x,,,
Xm=Xo+tmh,m=1,2,...h.

The equation of tangent at (xg y0)
y=Yo+(X-x0)f(x0,¥,)

In general,
Ym+ 1=}7m+hf( >\m;ym)



The modified version of a well known variant of
euler method known as the improved euler
method

The quation of the coordinates x1,y1 s,

Y1=Yo T g{f(xo»YO) + f(xo+ hyo +
hf(x0,¥0)}

In we have the formula,

Ym+1 = Ym T g{f(xm» Vm) + f(m + by,
hf (¢, Yim)}



To improve the estimate of the slope ,determine
two dervatives for the interval :

(1)At the initial point.
(2)At the end point.

The two dervitavies are then averaged to
obtain an  improved estimate of the slope for
the entire interval.

h h
Y1=Yot+ (X-xo){fxg + 52 Yo + Ef(xOJ’o)}




h h
=yot+hf(xg + S Yo T Ef(xo»YO)

preceeding in this way,

h h
Ym+1 = Ym+hi(x, + E':Vm + Ef(xm' ym)-




THANK YOU
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