Math 1730, Monday June 17
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from 6/1

1 1 Limits: AN ical and Graphical 2 I

Orientation: We begin our study of calculus. We shall

introduce " differential calculus" by talking about the

._slope of the graph of a function. We already knowabout ...

the slope of lines and this is a generalization to curves.

’

graph is the slope of the tangent line. What is the tangent

line?
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(2,4) must pass through (2,4) but we do not know another

point on th:aéllne nor the slope. We approximate.
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curve and near (2,4). The slope of the "~ “secant" line

through (2,4) and (x,x~2)is

Ya-Yi X"2-4

X2.- % %2 X is near 2 or in the limit x is 2
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limitas x approaches 2 of %2 is, we shall see 4

The slope of the tangent line is 4

Try x =2.1 x72 =441

4.41-4

2.1-2

We shall see that [im
X=>2 X-2

to x=2 like x =2.001 or x = 1.99999 then (x"~2-4)/(x-2) gets

closer and closer to 4.




write

lim  f(x)
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small but x,é a.

e that £(a) o e in the definition (x/ a cless if

fis 3 nice" functi tl
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X=a

| <0 the limi i< evaluation from nice functi

not-so-nice functions. However the limit may not exist for some

nastier functions.

Example: Limits from Graphs (Annotated pdf file ... see website)




Example:

lim 2

-Ib
>
No

X —_
X=2

because |x™2-4|= |x-2||x+2]| and so by making |x-2| small we

can force |x™2-4| to be small too.

In general
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1.2 Algebraic Limits and Continuity:

\

_ . e N o 7
EXample: FIna Im X"°Z-4 K‘ 0 }
X2 .o -
N0

x22 -4 +2) . /-
< .2 = = X+ 2when x # 2

SO we can write

lim x*2-4 _ lim
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Example: Evaluate lim X~ 2+4x+3 lim  _(xF1)(x+3)

x=-1 x~2-1 x=> -1 4xF1)(x-1)
= -1
Example Let
X= if x>-1
f(x) = A
x+1 if x<-1
Find a) f(-1) = 0 bim f(x) = 0 c) lim flx) =1 d) limf(x)= DNE
X=»-1- X=>-1+ x=-1




Example Let

Find f(-1) =.1+2a

fxX) =1 lim f(x)

x¥-1
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Rules 1) Im ¢ —¢ : P
c=C cis a constant

X—a
2) lim Xr =al —
X—a
3) lim f(x) + 9( X) = lim f(x) + lim g(x)
X=a - X—*a X—a

4) lim [f(x)-g(x)] =T[lim f(x)]'[lim g(x)]

X—a X—*a X—*a
: f(x) lim — f(x) _ _
5) lim =  yo3 provided lim g(x) #0
X-*a O(X) 1 ya W)
fim—g(x) A—a
X—a
6) Iim cf(x) = clim f(x)
X—=a X—a
Example: lim x = 3
X=a
_ 2
| Example: lim X +x-8 _ 4 2
X — ~ —_— —
X—3-2
+ h)~2 -4
Example. Iim (2 ) — |!m Ll / ~ /~\1 LA /\
H—0 - = =0 h (F+2(2)h+h"2A)
=lim 1 .
— (4h+h"2)=1m 4 +h =4
h h=+0

2+h)~2-4 . .
h ’

In general f(b) -f(a) s the average rate of chang

b-a - I S




=1 +3h + 3h"2 + h"3

(1+h)(1+h)(1+h)=(1+h)(1+2h +h"2)=1+ 2h+ h"2 + h +2h"2 + h"3

Example: lim (1+h)~3-1 lim L/ A
h__)o h = h—’o h \ATDIITDII L T 11 J/J.)
_lim —=Af(3+3h + h~2)
A
=lm 3+ 3h+h"2=3
Example: lim zh -2 = im L1(23) - 23+h) )
h=0-3+h 3 h=0 h 3(3+h)
h
= lim 1 K -2h
h 3(3+h)
= lim 1 2 -2
— = b
J/ 3(3+h) 9
fA+h——- 2 Sa+h +2 1%h_¥
h
= lim 1 e |
4+h + 2 4




