nei= (*Video 1: Continuitysx)

TraditionalForm[HoldForm[f[x] = Piecewise[{{x"2+1, x <0}, {x+C, X 20}}1]1]

Out[8])//TraditionalForm=

ni4s= Manipulate[Plot[Piecewise[{{x*2+1, X <0}, {X+C, X > 0}}],

{x, -3, 3}, PlotRange » {-4, 4}, Exclusions » x == 0], {c, -3, 3}]

- M

&)
1 => |+l alx] =]

Out[43]=

-2+

4L

5= Limit[x*2+1, x - 0, Direction - "FromBelow'"]

Limit[x+c, x » 0, Direction -» "FromAbove"]

ous1]= 1

outj52]= C

(*These lateral limits match if and only if c=1. Thus,
c=1 is the only value that makes f[x] continuous at x=0.x)
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nj44y= TraditionalForm[
HoldForm[f[x] = Piecewise[{{cx*2+2cXx+1, X< 1}, {cX-2cC, Xx21}}11]
Manipulate[Plot[Piecewise[{{cx*2+2cx+1, x< 1}, {cx-2C, x21}}],
{x, -5, 5}, PlotRange » {-6, 6}, Exclusions » x == 1], {c, -3, 3}]

Out[44]/MraditionalForm=

f(X)={

cxt+2cx+1 x<1

cx-2c x=1

® M

J
s Zlpl] Aly]

Out[45]= r

-2+

6L

niss= Limit[cx*2+2cx+1, x » 1, Direction -» "FromBelow"]

Limit[cx-2c, x » 1, Direction - "FromAbove']

outs3l= 1 +3 €

outjs4]= — C

nissi= Solve[l+3c = -c, c]
1

o {{e-3})

(*The unique value of c such that f[x] is continuous at x=1 is c=-1/4.x)

(*Video 2: Infinite limitsx)
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n57:= TraditionalForm[HoldForm[Limit[ (xA3+2x+1) / (2XxA3-5x+3), Xx-» Infinity]]]
Out[57]//TraditionalForm=
X+2x+1
lim —
o2t —5x+3

neel= (*Numerators)
xA3 (1+2/x"2+1/x"3)
Simplify[xA3 (1+2/x"2+1/x"3)]

1 2
(l+—+— x3
3 X2

out[88]=

X

outigol= 1 +2 X + x3

nieo;= (*Denominatorx)
XxA3 (2-5/x"2+3/x"3)
Simplify[xA3 (2-5/x22+3/x"3)]

( 3 5 3

2+ —-—|X

3 X2

out[90]=

X

out9il 3-5x+2 x3

nosi= TraditionalForm[HoldForm[x"A3 (1+2/x22+1/x"3) / (x*"3 (2-5/x"2+3/x"3))]]
TraditionalForm[HoldForm[ (1 +2/x*2+1/x"3) / ((2-5/x"2+3/x"3))]]

Out[93]//TraditionalForm=

Out[94]//TraditionalForm=

2 1

1+=+ =

28

5 3

2 - ; + ;

o= Limit[ (xA3+2x+1) / (2x23-5x+3), x- Infinity]
1
out[esl= —

2



4 | lecture3.nb

o= Plot[{(x*3+2x+1) / (2x*3-5x+3),1/2}, {x,1, 100}, PlotRange » {0, 1}]
101
0.8:

0.6

out[101]= M
0.4}

0.2

L —

L L L Il L L L Il L L L Il L L L Il L L L Il

0 20 40 60 80 100

(*y=1/2 is a horizontal asymptote for this function as x-->Infinity.x)

ne2= TraditionalForm[HoldForm[Limit[(x*3+2x+1) / (x*5-2x+1), X - Infinity]]]
Out[62]//TraditionalForm=

XB+2x+1
lim
Koo 3 _2x+ 1

npozp= Limit[ (XxA3+2x+1) / (XA5-2x+1), x» Infinity]

out102]= O
infog= Plot[{(x*3+2x+1) / (x"5-2x+1), 0}, {x, 1, 30}, PlotRange » {-1, 1}]
1.0

0.5+

Out[109]= P S S S SO IR SO S S S HN SR S SR R |

-0.5

-10b
(*y=0 1is a horizontal asymptote for this function as x-» Infinity.x)

ne4= TraditionalForm[HoldForm[Limit[(x26+Xx+10) / (XA4-2x+1), x » Infinity]]]

QOut[64]//TraditionalForm=

X +x+10

lim
ooyt _2x+ 1
o= Limit[ (X266 +x+10) / (Xx24-2x+1), X -» Infinity]

Out[110]= o



In[113]:=

out[113]=

Plot[(x"6+x+10) / (x*"4-2x+1), {x, 1, 1000}]

1x10°

800000

600000

400000

200000

T T T T T T T T T

T

200

400 600 800 1000

(*Video 3: Asymptotesx)

n49i= graph = Plot[1/ (x-3), {x, -4, 10}, PlotRange -» 10]

Out[149]=

In[163]:=

Out[163]=

Out[164]=

1

10

T

2

-5

-10

T

T

|

Limit[1/ (x-3), x » 3, Direction -» "FromBelow"]

Limit[1/ (x-3), x » 3, Direction -» "FromAbove"]

— O

[e9)

lecture3.nb

| 5
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6= Vasymp = ParametricPlot[{3, y}, {y, -10, 10}, PlotStyle -» Red];
(* x=3 is a vertical asymptote for this functionx)
Hasymp = ParametricPlot[{x, 0}, {x, -10, 10}, PlotStyle - Green];
(* y=0 is a horizontal asymptote for this functionx)
Show[graph, Vasymp, Hasymp]
10

— T T

T T

OUt[168]= ==ttt . :
4

-5

-10

ni70:= Manipulate[Plot[1/ (x-a) +b, {x, -4, 10}, PlotRange » 10, Exclusions -» x == a],
{a, @, 5}, {b, -5, 5}]

8 M

)
212 => ]+l a2l =]
M

b

Out[170]=

[vvvvyvvvv/vvvvyvvvv\

-10
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ni75)= Plot[{1/2+1/ (x*2+1),1/2}, {x, -60, 60}, PlotRange -» 3]
3

Out[175]= 1 1 - -
-60 -40 -20 20 40 60

-2

-3

n7ep= Limit[1/2+1/ (xA2+1), x » Infinity]
Limit[1/2+1/ (x*2+1), x» -Infinity]

out[172]=

out[173]=

Nl N|R

(*y=1/2 1is a horizontal asymptote for this function.x)

ine4;= TraditionalForm[HoldForm[x /3 +5/ (x*2+3) +10]]

Out[194]//TraditionalForm=
X 5
-+
3 x2+3

+10

mno7p= Limit[x /3 +5/ (XxA2+3) +10, x » Infinity]
Out[197]= @

o~ Plot[{x/3+5/ (x"2+3) +10, x /3 +10}, {x, -50, 50}, PlotRange -» All]

25

20

Out[193]= /

-40 -20 20 40

-5

X
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nfiosy= Limit[ (X /3 +5/ (x*"2+3) +10) - (x/3+10), x » Infinity]
Limit[(x/3+5/ (x*2+3) +10) - (x/3+10), x » -Infinity]

out[198]= O

out[199]= O

(* Yy = x/3+10 1is a (slanted) asymptote for this function: not horizontal,

nor vertical.x)



