1. Functions of two variables.

exathple: Ik the funcflon f (xGFE $x + 4y — 2L

Definition: A multivariate function has several different independent variables
1 X,Y,2,t,...Italso called : multivariable function, or function of several
variables

Examples:
e f(x,y) =2xy*—3yx+5x*—12y
f is function of two variables x and y.

o f(x,y,z) =xyz+x3+2y?xz2 —3z+5y+1
here, f is a function of three variables: x,y and y.

we can represent the partial derivatives:
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e with respect to x as g—i =3 (yisconsidered as constant, (4y)' = 0)

e with respect to v as ?—f =4 (xisconsidered as constant.(3x) = 0)

Exathple 2: 18 the funclion f (x%, U) Z xyz+ 33 429223 — 32+ 5y 1, -

the partial derivatives of f are:

af of

ax

— = yz + 3x? £=xz+4yz3+5 and 2L = xy + 6y222 — 3

az

Definition: (1% order partial derivatives)
The partial derivative of a function represents the derivative of the
function with respect to one of its variables and the authors variables are
considered as a constant. The symbol of partial differentiation is 0.
e When f is a function of two variables x and y we have two partial
derivatives: 2 and 2L .
ox dy

e When f is a function of three variables x,y and z, there are three
of of

partial derivatives: 2% 3y and .

To read this symbol, we say for
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. the partial derivative of f with respect to y”

. the partial derivative of f with respect to x”

its partial derivatives into a vector.
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Definition: (Gradient) i He gradlenE of a function f&ienoted as Af is the collection of all

f is a function of tow variables
af

ax

f is a function of three variables
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How to calculate The partial derivative of a function ?
To calculate the first-order partial derivatives, we apply this step:

1) Identify the variables.
2) Treat the rest of the variables as constants.
3) Apply fundamental derivative rules to different this function
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Definition (The second-order partial derivatives)
The second-order partial derivatives of function f of two variables are defined by :

o _ 0 (o) 0 ) g L0 )
dx2  ax \ox ’ ay2 ~ 9y \dy dxdy  9x \dy

Wich determines a square matrix called the Hessian matrix denoted by:

2f  a*f
_ 0x2  dydx
| #%f  a%F
dx dy a_yz

Remark: let f be a multivariable function, in order to get the maxima and minima point we
mut find the solution of the following equation :
Af =0



https://www.statisticshowto.com/calculus-definitions/independent-and-dependent-variable/

