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contantfunction

nx"" powerfunctionrule

iy ¢f (x) =cf'(x) constant- multiple rule
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sum-differencerule

d — — = 5
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Productrule
5y [f(x)j: JCIRMCIERACITNES

dx { g(x) g°(x)
Quotient rule




Finding marginal-revenue function from average-
revenue function using the product rule

R=PQ P=15-Q  R=(15-Q)Q

dR d d
0 a0

=Q€1 3+ ¢5-Q € =15-2Q
=15Q - Q?
=15-20Q
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©  Derivatives of Trigonometric Functions

1) _d-—(sin X)=C0SX 2) df(cosx):—sinx
dx dx

3) o (tanx) =sec” x 4) 93 (secx) =secxtanx
dx dx

5) _c(lj €scx ¥ —cscxcotx
X




F(x) = (2x—4x+1)®

g(x)=y=2x°-4x+1 and
f(y)=z=y”

F(x)=z=1(y)=1(g(x))=(T 2g)(x)
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~ Let z= f(y)and y=g(x)
- If fand g iIs differentiable at xand f is differentiable
. aty, thenthe compositefunctiont - g defined by
(f o g (x) = f(g(x))is differentiable at xand

€ -9 (x)=f'(g(x))g'(x)

D,z = (D, z)(D,y)

dz dz dy

dx  dy dx
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it cannotbe solvedfor yin termsof Xx.
Assume vy = y(X), write

€ (x) > +7y(x) = x°
Applying the Chain Rule,

dx

da
dXx dXx

(y3) +




et y = f (x) beadifferentiabel functionof thelndependen
arlabelx
n called thedifferential of theindependent variable x.

o]
P

dy, called thedifferential of theindependent variable y.
-hen wehave:
L dy= (0 [
% C '.

2~ £'(x)

dx
terpretthederivativeasa quotient of twodifferentials
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Relationship between marginal-cost and

average-cost functions
Find the minimum averagecost

TC = C(Q) total cost
MC = C'(Q) marginal cost
AC = C(Q)/Q averagecost
d CQ_ QCQ:ICQl

0O 0: Q?

: s

' g CQ 5
CQ - = C-AC

If : CQ/=O,thenAC=MC
dQ Q
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Inverse-function Rule

Lety=f(x), anddy dx=f'&
wherey is a strictly monotonic functionof X

thenx = f *(y) and
~ 1

0) dxdy=f'¢:=
) dx'dy="f" & _ Gy




Inverse-function rule

« A monotonicfunctionis onein which
a given value of x yield a unique valueof y
and a given value of y will yield a unique value of x.

(Recall the definition of a function,p.17,0ney foreach x)

*Q = f(P) P = 17(Q)

'O, = b, + bP P = -/t +(1/b,)Q,
(whereb, >0)

dQ./dP = b dP/dQ, =1/b, =1/dQ./dP




Inverse-function rule

If thefunctiony =f(x)representsa one-to - one mapping,

l.e.,a differentvalue of x willalwaysyield a different value of v,
the function will havean inversefunction

y = 1(x)

dy/dx= '€

Solve for x(oneequation, one unknown)

x = fy)
~ 1 1

dx/dyz ey A 3y/x = e [9]

g




This property of one to one mapping is unique to the class
of functions known as monotonic functions:

Recall the definition of a function, p. 17,
function: one y for each x
monotonic function: one x for each y (inverse function)

it x, > x, = f(x;) > f(x,) monotonically increasing

Q. = b atbrk supply function (where b, > 0)
= -b,/b; + (1/b)Q, inverse supply function
if x, >x, = f(x,) <f(x,) monotonically decreasing
Q== P demand function (where a; > 0)
P =ayfa; - (1/a)Q; inverse demand function
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