ECN 105 Fall 2000
Handout #1
I. Differentiation of one variable.

Definition: The process of finding derivatives is called differentiation.
Notation: For function y = T(X),the first derivative is denoted as %;i or
()

Summary of differentiation rules.
1.Derivative of a Constant Function:
% [c] =0, c is a constant.
Example: y =7, % = d% [71=0
2.The Power Rule:
Simple Power Rule: %{EX”] =nx"1
Cy =3 Gy — 2y2
Example: y = x°, E% = 3x
y=2%=x2%=(-2)x3=-2x3
General Power Rule:
Lun] =nun—14Y y is a function of x

3.The Constant Multiple Rule:
#‘i [cy] = C%,c is a constant.

Example: y = 7X, % = % [7xX] = 7Z—£ =7
4.The Sum and Difference Rules:
Llutv]=depdv ¢

Example: y = 2x +5x, % = 4L "1x + d[5x] =1 +5=5]
5. Derivative of the Natural Exponential Function:

Ll =e

6.Derivative of the Exponential Function:
4 la®]=a"Ina

7.The Product Rule:
Lluv] = ud +yiv
Example: y = 2x(4 + 3X)
94 = 4 [2x(4 + 3x)] = 2x-L (4 + 3%) + (4 + 3x) L (2x)
=2x%3+(4+3X)*2=6X+8+6x =12x + 8

8.The Quotient Rule:

i[y] = v —uge
dxlv v2

Example: y = 2?;—113
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9.The Chain Rule:
% ﬁ%, u is a function of x
Example: y= (x2 +1)%u=x2+1y=ud
W= QUdu =320 = = 302(2x) = 6x(X2 + 1)?
10.Derivatives of a Logarithmic Function:
[In X] =

L [log,, X] —
II. Partial differentiation

Definition: If z = F(X,Y),then the first partial derivatives of z with respect

to x and y are the
functions % and g—;, defined as follows:

9z — |jm Loz —f(zy) y is held constant

ox
g_; = lim m“"f—W, x is held constant.

Notation' The first partial derivatives of z = T(X,y) are denoted by %
and Feor f, and f,

Rules for Finding Partial Derivatives of z = F(X,y) :

1) To find f, , regard y as a constant and differentiate F(X,y) with respect
to X

2) To find f, , regard X as a constant and differentiate T(X,y) with respect
toy

Example: Find gz and 82 for the function z = 3x — x?y? + 2x3y

22 = 2[3x] - d L[x2y?] + Z[2x3y] = 3 — 2xy? + 6x?y

9= a%[fx2 2] +4 [2x3y] —2x2y + 2x8

II1. Total differentiation
Definition: For function z = f(X,Yy)
dz = %dx + %dy

Example: z = 10x3y3
dz = 10%[x%y%]dx+10%[x%y%]dy = 0y SySdx+Lx3y-3dy

2m+3] = @z+3)2 @z+3)2  — (@a+3)2



