If a function of one variable is differentiableaapoint, it is
also continuous at this point. With functions of mor
variables, this implication is not so straightfordial here
are functions with all partial derivatives at amgdhat are
not continuous.




Let a functionf (X) = f (X, %,,...,X,) be given and lek be an

Internal point of its domain. Let us consider adiuon

df , (dx, dx,,...,dx,) =df,(X) of nvariables wherglx =X —a

of (A) . of (A) of (A)
df . (X )=——=d d d
A (X) g BT Bt a,
If lim f(x)_f(A)_de(X):o then the functiordf , ( X)
X~ A ,O(X,A)

IS called theotal differential of f (X) atA.



If a function f (X, X,,...,%,) , at somaing AOD(f) , has all the

partial derivatives and if all these partial denvas are continuous

functions at, thenf (x,X,,...,x,) has a total diffial atA.

J

Instead of saying that a function has a total oifidial at a poinA

we can also say that it is differentiabledat







Tangent plane to the graph of a 2-function

If a function f (x,y) is differentiable apaint A=[a,a,| its
graph has a tangent plane at this point that catebeed by

the formula:

z— 1 (al’az) = o (ai’az) (X—al)+ o (al’az)
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Equations of the normal to the graph of a function at a point

If f,(aa,) 0, (a@,) 2 0

A=[a,a,]

X=a, +t

of (a,a,)

y=a,+1

z=f(a,
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If we determine the total differential of a functid (x,,X,.,...,X,)
at every point ofD( f ) where it exits, we have actually defined a

function of 2h variables:

df (X, %y,-- ., X, 0% ,0X, .. 0X,)



Now we can viewdx,dx,,...,dx. ~ as pararseand determine
the total differential of the functioahf with regard to the
variables X, X,,...,X, at every point atevhit exists. In this

way we have defined a total differential of the kalifferential

df (X, %,,..,X,) which is called a second total differential of

f (%,%,...,%,) and so on.



Example

For a two-functionf (x,y) we have

df (x,y)=f,(x y)dx+ f, (x,y)dy

odf (x,y) _

- = fo (X y)dx+f (x,y)dy

odf (x,y) _
oy
d(df (%, y)) =d*f (x,y)= fx"xdx2+( f+ fx;)dxdy+ f,,dy’

= f, (x y)dx+ f (x,y)dy

or d2f (x,y) = f.dx?+2f dxdy+ f,_ dy? if . (xy)="f.(xY)



To calculate the-th differential of f (X, X,,...

the following formal expression

,Xn) we Can use

d“f(xl,xz,...,xn):[
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Example Calculate the third differential ofv= f (x,y, z)

d*f(x,y,z)= idx+idy+idz 3 f(x,y,2)
0X oy 0z

dx*dy +
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Using a total differential find the value o2.1**

We will calculate the total differential of the function

z=x’atx =2 andy = 3 and then substitutkx = 0.1,dy = 0.2

2.82=2(2.1,3.2=2( 2,B+dZ y|-14-0.

9z _ yx/ =3 =12

10)4

0z 3

PV =x'Inx= 2°In2= 5.5451.
y

2.£%=8+17 0.)+ 554518 0)= 10.30¢



