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Chapter 1

Partial Differentiation

1.1 Functions of several variables

In real life, there are many formulas that depend on more than one variable.
For example: Area of a rectangular A = zy, so A is a function of the two
variables x and y. So, if Z = f(«,y), then Z is a function of two variables x
and y. Similarly, W = f(x, vy, 2), a function of variables z,y and z.

Also, U = f(z,x,,...,x,), a function of variables x,, zs, ..., x,.

Example: Evaluating the following functions?

o h(z,y,2) = In(z? +y +2*) at the point (-1,2,1).

o g(r,s,t) =1/12+ 52+ t2 at the point (3,0,4).

(z+y)

e f(zr,y,2) =e = at the point (In2,In4, 3).

e T(r,0) = cos(v/r262 — 1) at the point (-1,-1).
Solution:

e The value of h(z,y,2) = In(z? + y + 2?) at the point (-1,2,1) is

h(=1,2,1) = In ((—1)2 +2+ (1)2) — In4.

e The value of g(r,s,t) = v/r2 + s2 + t2 at the point (3,0,4) is

9(3,0,4) = 1/(3)2+ (0)2 + (4)2 = 5.
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e The value of f(z,y,2) = e+ at the point (In2,1n4, 3) is
f(In2,In4,3) = P S S}

e The value of T'(r,0) = cos(v/726% — 1) at the point (-1,-1) is

T(—1,—1) = cos (\/(—1)2(—1)2 — 1) = cos(0) = 1.

1.2 Limit of a Function of Two Variables

We say that a function f(x,y) approaches the limit a as (z,¥y) approaches
(zo, o) and write

lim f(z,y) = a.

(z,y)—(z0,y0)

Note the following rules hold if a,b € R and

lim f(z,y) = a and lim g(xz,y) =0

(-’B,y)—>(10,y0) (-’Dsy)_>($0,y0)
1.
lim  f(x,y) lim = g(x,y) =a=xb
(z,y)—>(z0,y0) (z,y)—(x0,y0)
2.
im f(z,y)g(z,y) = ab
(x’y)__)(‘to:y())
3
, a
lim f(@,y) = —, Where b # 0
()= (zow0) g(T,y) b
4.

lim [f(:cy)]n =a"

(z,y)—(z0,y0)

Example: Find the limits of the functions if possible 7

1.

lim (:1:2 + a:y)
(z,y)—(v/2,0)

lim (sin zy) — cos(vy? )
e S (zy) (y)



