Sechon A.5 Conhnuity

Learaing Goals

Learning Goal Homework Problems
2.5.1 Determine where functions are continuous using the function's 1-10.

graph and if they can be made continuous by changing their values at

certain points.

2.5.2 Determine where functions are continuous (algebraically) by 11-40.

applying the continuity test.

2.5.3 Find values that make a function continuous. 41-54.

2.5.4 Apply the intermediate value theorem to find solutions of 55-60, 73-80.
equations.

2.5.5 Analyze concepts involving continuous functions. 61-72.
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.Fu.r\d\'or\s are  ctonhnuove on these domnaua.
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5) Find the values ol
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X~ " x4, *
L2 b -l -4 = oa-6&
xz“u" .F(x) - x'—{:‘u\“ Q= ¢
L .F(!) = la.‘l'b
o lim p(x) = lim X2 VKAl e @0O0E+) gyl o
X 1+ X311+ Jx -1 JVx +1 x|t x=1
So we ger the condibont o~% = dotbhb = 2 , whien
we must solve for a,b.
a-4 - 2 o |o=6
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o limn f(x) = limm ox+b = -~o+b
x- -1+ X~ T
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_"or a,b.

Sublack  the hue: dtb- (-a+b) = -3-5
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Inlernnediote Value Theorem: LP a tonhnuous .\’.u.r\e,h'on take,

the values f£(a) and f(b) , ¢ takes oll values between
_\‘_(o.) and ,(‘.(fo) Since  the Sm?h has no ‘oma.ks/hole.g.

_F((,)“S Y- "F () I\: ,Y_ 1€ tonhinvoys on ['_a., bJ
// o.nd Yo 18 behween _(:(o-) and L (6),
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.F(O.) .F(Xg) = 30
O b>’g
Remarks :
* The TIVT 8u.o.ran{'ees the axistence of ot leatt one x,
but there  could be more.
o yetx) o = £(x)
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/~ O\
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® The theoremn does not say how to  find x; Juat

gua ronteeg 1t axisStence .



* The 4hecrem doesc not held .(!or d cesntinvous .{u.nc,Hon&.

Y 3:-F(x)

£ (o)
/ ‘
sl

G- b

S
L4

x

I.(l ,“_ 18 diseentinuous  on [a,b], vt zma\lj sk.ip
tfome  Intermediate  values behween f(a) and {(b).

Examples : I) Show that the e.quaHOn ws(x) =x has a
soluwhon in [o, L
o

tos(x) = x & (s(x) -x = O,

£0o

(Ae know that

o f(x) = was(®)- x 1§ tonHnuous on [o,"%].

* f(0) = ws(o)-0 = Vo0
CHE) - w(3)-Te-T e

So Yo = © ¢ on iatermediate  value  behosen  L(o) and
.F(%) B\gj the T_VT) there  axigks %o ia [o,"_;_] such
that  £(x) = 4o = ©

So  8(x,) - X, =©

Cos(x,) = Ko - %o 'w (1 ¥ Solu.Han,
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,7.) Show +that the Qa(u.a,h'on xe* - 3 hos o Solubhon
in the interval [o . &] :

xe = 3
R
£0e)
We know  thot:
¢ L(x) = xe* 18  nhHavous on [o,2].
e [(o) = 0€ = o ¢3
° f(2) = 2e? > 3 since. e~ > 2.
So gy, = 3 18 an intermedio¥e value behoeen

fCe) ond f(2). By the TvT, there 2318t %o a
[0,2] such that L(x) = 3

,x’e)to = 3 . Xo 1€ o Solution.,

3_) Su.PPoso. that L ‘& o tonknuous .ﬁ-und::\on Such that

'F(") - -3, f@)=5, fMm=6, fL(2)=1.
What s dhe mimmal  nwmber of  Solubont that the
equakon L£(x) « & anust have a [-,2) )

Pur S(x) = f£(x) ~ax g §  tonhnvous  and  we  want
o solve 3(&) = o, .

80 =0 'uS' (o WAN

INermeduate value

On [-l| o] . 3 1) = 'F(") ~&(~) = ~3+d=2-1¢® j
betusezw 3(1) ond g(e)

gCo) = £(0)-2'0 = § 5o

So 8(\() - o hos ot leastr one luhon ia E).o].

| gc) =5 >0 $= © 1§ NST  between
On [o. lj : g0) = fy-a21:6-2=4>0 j () and g01)



Co 3(:) - o & not euaranl'eed o have o soluhon in [en]-

) [ 2 8(\) = k>0 J"’ X °';_N;ﬂ*efmediah
~oL ] () = f(2)- J..z_nq--uoj ;’:'d"“"“&b)‘z en 2 (1)

So g(x) = o hoa ot [leastr one tluhon a [_\,.'{]-

Conclusion - SLx):o hay ot leaat 2 soluboat in  [-12].
3
k oUlG) Js ax
(o,S)
®
o (21)
" x
°
(1.3)

The Smph of £ \?uo.rani'eed 4o intergec ye ax of
least hoice  on [-u4a] bd the TVT. “There anay be

Mmore  than & soluhont ,  buy Hhere cannot be
lese than 2.



