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2 1d= * ler] =c Ll f@] = - [f(@)
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ALL RULES MUST COME FROM THE LIMIT DEFINITION OF THE DERIVATIVE!

Fill in the spaces/blanks below to prove each of the rules.

1. f(x) =c
Then £0) = Jig L0 iy —— = fy -~ gmo=0 = | TH-
2. f(x)=x
h)— d
Then )= iy FEG = g —— g =1 = | Tl
3. fx)=cx
— — h d
S S Simy sime=e = i
4. f(z) = 2" [See back page for proof]
5. F(z) = cf(x)
i Flz+h) - F(x)
Then F'(z) = ilzlg%) 5
— h)— d
i _ofla) St S — [
6. F(x) = f(x) + g(x) [Similar proof for f(z) — g(z)]
Then (o) — pim F@HN = F@) _ ~ (f() + 9(@))
h—0 h—0 h
o SR gl ) @) —g@) )~ f(a) +
h—0 h h—0 h
h) — h)— d
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4. f(z) = 2", for n a positive integer.

Multiply the following polynomials to verify a property that we will use later:

(z—a)(z" P+ 2" 2a+ 2" 3a? + 2" 1 4

+22a" 3 4 za" % + a"fl)

—a- (xn—l + .Zn_QCL + l‘n_SG,Q + $n—4a3

— xn+xn—1a+xn—2a2+xn—3a3+”

_ (xn—1a+xn—2a2 +xn—3a3 +mn—4 4

In other words, 2" — a™ factors as (z — a)(z" ' + 2" 2a 4+ 2" 3a® + . ..

. —{—332&"_3 +xan—2 +an—1)

A z3a 3 4 2202+ pa !

4 2?a"? + a1 + a™)

f(z) = 2", for n a positive integer. Find the derivative at x = a.

Then f'(a) = lim

T—a r — a

= lim

r—a r—a

=limz" '+ 2" 20+ 2" 3%+ ...
r—a

n—1

Replace a with x and we get f'(z) =n-z

+ 220" 3 4 2a" 2+ a7

Note: n terms

Note: n terms

Note: n terms

Hint: How many a” '’s do you have?

+ 220" 3 + za" % + a”_l)
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Th,erl . F(x+h)—F(x)
Fz) = lm h
L ~ (@) (@)
h—0 h
S gt h) ~ (@) g(@)
h—0 h

B }lL—>0 h + h
= }Lig%f(erh)-g(“h}z_g(w)Jr g(x)'f(x+h;)1_f()

[See book for proof of the Quotient Rule.]



