partial Derivatives

mition. Let z=f[x,y) be a function of two variables with Dom fc
gz Ifxis changed to x+Ax and y remains constant, then thg change Azin z

is given by

Az = fx+4x,y)—f(%))
If the incrementary ratio :
Az _ fx + 4x,y) = f(x, ¥)
Ax ' Ax | ) |
épproaches a finite limit as Ax — 0, .then this limit is called the partialderivative
o z (or of ) with respect to x and is denoted by

oz af

e Lor Je or PN v(t‘o bg read as partial fover partiall_'x),
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Similarly, the parfial derivative of z =%, y) with respect to y i T |
| o .. [y Ay - [ ) |
dy a4 ; To Ay

af

| oz ‘ i
Othef symbols for '0;; are f, and By

erivatives of a given function z = flx, y) i &
lte

The calculation of partial derivati { .
easy. To obtain £, , we find the derivative of f with respect to x holding y Constgy

Thus, if
z = x¥sinfy = flx,y), then

== = Xxsin*y= fo

il

Similarly, 2,;‘ 2x? siny cos y = x2 sin 2y = f, holding x constant.

(2.33) Geometrical Meaning of Partial Derivatives.

Suppose z = fx, )
is a function of two oA
variables. The graph of f
is a surface. Let y be held
constant by setting y = b.
Then we are considering
those points of the
surface z = f (x, y) for
which y = b, a constant.
But geometrically these
points are the intersection 0O M(xl b)
of z = f (x, y) and the -
plane y = b which is a
curve. On this curve z
changes with x while y
remains constant.

» Surfiace z =f(x,_y)

P, b, f(x b))

Figure 2.14

oz . TR ' 2
Therefore, Sy 18 derivative of z. = f(x, b) with respect to X. Thus g

slope of the tangent to this curve at P.

[ 4

e

the curve of intersection of z = f{x, y) and the plane x = a, where a is constant:

L A
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A Similarly, ay S the gradient of the tangent at the point (a, »»./ @,



17.
19.

21.

Find the first order partial derivatives of the given functions
(Problems 15 — 22):

fx,y) = x”’

f(x,y) = arctan
f(x,y)=e*sinby

Q

2

% x?+y?-x
g ?)) m[m + x

]

16

18
20

22,

. Sl y)= &
. f(x, y) = arctan (x + ¥)
] rf(x,y) = ln 2 +)7)
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