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|. Differentiation of one variable.

. Defination: The process of finding derivativesis called differenciation.
. Notation: For functiony = f(x),thefirst derivative is denoted as %

. Summary of differentiation rules.
1.Constant Rule: %-[c] = 0, cisconstant.

Examplel y = 7,§§ = é’x[7] =0

2. ConstantMuItlpIeRuIe X[ cy] = c°'y c is constant.

Example:y = 7%, = S[7x] = 7% =7
3. Sum and Difference Rule: -[u+v] = &4 + 4

Example:y = 2x+ 5x, di = 4[Ix]+L5x]=1+5=5%
4. Product Rule: —[uv] =y 4 yd

Example: y = 2x(4 + 3x)
X = L2x(4+3X)] = 2x-L(4+3%) + (4+3x)L(2x)
—2x*3+(4+3x)*2 6X+ 8+ 6x = 12x+ 8

. \V; U_U
5. Quotient Rule: —[_] = e
Example: y = 2X+3 d d
[ _ (2><+3)a[xfl]f(x—1)a[2x+3] _ 2x43-(x-1)e2
2X+3 2o (2X+3:5)2 (2x43)2
T 23?2 | (2u3)2

6. Power Rules:
Simple Power Rules: -&-[x"] = nx"*

ay _
Example: y = x3, & = 3x?

y=-5= = X2, gf(’ = (-2)x 3% =-2x3
General Power Rules L[u" = numt& yisafunction of x
7.Chain Rule; & = & dg U|safunct|on of x

Example: y— (x2+1)3 u=x2+1y=ud
dX = Sﬁ Q- 3u2d = 3u(2x) = 6x(x2 +1)2
8. DerivativeofIogarlthmlcfunctlon. cj‘x [InX] =

[I. Partial differentiation

. Defination: If z = f(x,y), then the first partial derivatives of z with reapect ot x and y are the

functions & 52 and az , defined asfollows:
2 - Ilmw, y is held constant

g; = Ilmw, X is held constant.

Notation: Thefirst partial derivatives of z = f(x,y) are denoted by



oz and oz
OX oy
Example: Find £ and g-; for the function z = 3x — x2y? + 2x3y
o = w3 - S0+ S [2¢] = 3- 2% + 6x%y
&= S+ S [23y] = —2xPy + 233

[1l. Total differentiation

. Defination: For function z = f(x,y)
_ o of
dz = a—xldx2+ 5y
. Example: z = 10x3y3s
dz = 10 [x>y3]dx + 102 [x3y* |dy

_ 10,-%,2 20 L\, 1
= X 3ysdx+ Sx3y sdy



