Chapter 5 : Functions of two variables

. J T
1. Definitions. é: Y - !V b “&D
* Activity.
* Find f(1,-1) -1+ ™ - 9 i
* Definition 1.
* A function of two variables has the foIIowmg form: \/ L° *?)
*fi:Dfc RXR—->R
~—~— “\6 : 1

. (x,9) = z = f(x,7) L,
 Example. Let f(x,y) = J/x + y? — 2

e Find f(1,0) = (4 + g ~¥=-1
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2. Domain of definition.
e WS{:V\C&N"’\/ 1,0

Dy 1 ) t
Calculate f(—1,1) - z| [—1, { J %Dﬁ_ \GT% 1,

Definition 2.

The domain of definition of a function f is the part of plane R? such as f (x, y) exists.

* Activity.

* Example. Let f be the function of two variables such as

2x )
floy) == f_ﬁ(a,s\:/z
* We must have.
cx—y+0=>x*y
* Thus,
* Dr = {(x,y) € R%x # y}
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2. Domaine of definition.

* We have
* Dr = {(x,y) € R%x # y}
The graphic representation of this domain will be LD) E S




Chapter 5 : Functions of two variables
2. Domaine of definition.
* Example. Let f be the function of two variables such as

*fy) =In(x+y); We gl han %\@70
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3. Limits.

* Introduction. One of the big problems in the study of two-variable functions is the
limit of a function f When (x, y) tends to a point (xo,%/o), because for it to exist it
must be unique along all the possible paths that pass through the point (x,, y,).

* Example. Study the following limit

<y gl
o0 0 (x,y) = (0,0)

* One of the series passing through the point (0.0) is the set of the straight lines y
= kx. We have:
x%kx kx3 k

. yllzlllclx flx, kx) = lin(l) = lim

x—=0x3—-(kx)3 x-0x3(1-k3) 1-k3
x—0
* Since the answer depends on k, then every time we change the value of k, the value
of the limit changes, as a result we can conclude that the limit does not exist.
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4. Continuity.

. !?efinition. A function of two variables f is said to be continuous in point (x,, y,) if and only
|

* f(x0,y0) exists |~

And
. li Y) = , L~

(x,Y)—l’r(go;J’o)f(x y) f(xo yO) /U CJ\ o O 5 :
* Example. Let f be the function defined by ]E / — ;

2 . | y

. _ x:_yg si (x,y) #+ (0,0) . L { [ - [M\,\ L 3 S = j

feey ' 0 v 118

O Sl (x; y) - (0,0) All‘a\-\[qlo\ | _\B

* Study the continuity of f in the point (0,0). \“/‘"\72(

Solution. We have f(0,0) = 0 exists.
We've already seen that

lim fe ) = 5 M

1-k3

x—0
The limit does not exist then the fct is not continuous in O (0.0)
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4. Partial derivatives. / 9 - R
e Activity. Let f(x,y) = x? + y3 g{ th,a\= AN 4o = Ak - 3%
L

 fixy) = 2x c

* fy(xy) = 3y? - 91 B
y I D+ W

wehaae

1y -
* Introduction. Since we study the functio‘ﬁé oftwo variables, th \Vbo
calculate the derivatives with respect to théttwo variables x and y and we will call
them partial derivatives in relation to x and y respectively.

* By caIcuIating Bartial derivatives with respect to x, we act as if the variable y is a
constant, and by calculating partial derivatives with respect to y, we act as if the
variable x is a constant.

* Notations : Let f be a function of two variables x and y.
e Partial derivative of f with respect to x is denoted f,; - RJ4
* Partial derivative of f with respect to y is denoted f,, ‘a_g:

)
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4. Partial derivatives. {1'6\ (rﬁvé\ pe = Y- t
* Example. Let f(x,y) = e*Y Bcsk
e fi(x,y) = ye*Y
fx, (xy) =y . 2 ) - “6)
* fy(x,y) = xe Yot

* For partial derivatives of order two, we have

44 \/
*Ixy = (fx)y -

f

F = (D, L
o £l — Y f'x f'y

= (),
g (5) = =7
e =), = |[r= i e

L conpt
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4. Partial derivatives. P & )
i

* Let's take the example where f(x,y) = x? + y?

JQ’(M\: Jar+(D) =927 ﬂll«.a\; U*ﬁfa‘-&\é\‘
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