Parhal Derivative

Farhial Derivatives

Recall that given a function of one variable, f(x), the derinative, F'(x), represents the
rate of change of the function as x changes. The issue, we have more than one
voriable o vary. If we allow more than one 1o vary then we have an infinite
number of woys we con change fhem: same speed, one fagter than the othev,
different degrees of faster, etc. In tis section we concentrate on changing
only one variable ot a time as the remaining vaviabletss ave Veld Fixed.

Tn practice, the partial derivakive of £=Ffixy) with vespect to X is the
derivative of £ with respect +o x while hrea’ring all other variable(s) as a
constant. We denote te parhal with respect 1o x as . We can also define o
parHal with respect to y similarly: tuke the derivakive of £ with vespect to
N while teating all other variables as constants. This definition con e
extended to a %unch'on with more thon +wo variables. Nou con also take
higher parthal devivatives; [fx)x, (fy,Ey)y, (R)x.

E xamplest
1. Fnd the porkial devivakives £, 6y for Blxy= <y txy.
Cxz=2x +O+y  ¥is done as normal, \¥ is a constant, Xy has o constant of'y

by =OF 24¥x  Xis o constant, \Zis as norwal, xy has a constont of x

Nou can conhinue Hhis pattern and take (6, 60y, Ege Ry,
2. find e higher parkiols of Flx,yd= X2\t bxy
Foy= 2 % partial of &=2x+y ie. y is a constant
(Fay=) N porHol of fi=2xty ie. 2x is a constont
ENo=1 X parkiol of fy=24+x ie. 2y isa constont

Foy=2 g partiol of f=24tx ie.x is a constant



Livut Defirition

Recall ¥e limit definition of a derivative: £'ix)= hw\ F(th\}\-{-‘(x\ :

<20

We have analogous defim¥ions for parkiol derivotives:

Let Flx,y) e a function of hwo voriables. Then
() ¥he partial derivative of £ with respect Yo x ig

2f Fixrax,¥) =£(x,y)
2% X,\)° Rlx,\0= )g,v‘n_” BX :

() ¥he partial derivative of £ with vespect Yo y is

2t Flxyy oY) -£(x,9)
N (x,4): ‘::lx,\0= Li:‘wn_,o DY

Examples?

1.Evoluate the Following limids:

T nBx ) =Inl3x +2y) T Bl ayEag) =inl3x +2y)
6 \»‘\ﬂ W (i) \»‘\'-3 W
g has +h = %5 xhas th = 35
Pl = Inl3x+2y) Fx D =1nl3x+24)

1 \
fy=3%7y 2 =% "3



Exit Ticket Euler’'s Method

/

Using the step size h

Y = f(z,y); y(z

Euler’s Method Consider the initial value problem

Tp = Tp—1+ h
Yn = Yn—1 + h - f(xn—l, yn—l)

0) = Yo-

Find (x5, y2 for each of the following differential equations using the step size h =

1. Yoty y(0) =3 2.y =2+ % y(1) =2
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