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14.3 Tmproper Igtqg\s and 2 Mean Value Th.
As in e .su‘r\%le,—\:af(ab\c cse ,inrOferJa.He
(l\\-ezfals can e | eilhe the domain of 'M'oaé"]
is unbounded or Jhe in\-e%ra!\& is uwnbounded neac
any pink o the dmain o ifs 601\43!”»

An  imgmpar gﬂxeb(al of a Ffunchion [ .saifisﬁxamg.
$Gg) 20 on e dmain D mst either exist
or be intiniYe . Coveyence O cl(verﬁd\ce o
iMmpope” AOU\O\e ;‘f\\-e?fa‘s Oxl .Su:\r\ non(\eza-l-\'ve
functions @n be detemined vy ilrerah‘ma, them
and detemining the convegece o divegere
of any syle improper integrals that resul}
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\V\S\\(\\"\'e« Sees .

de¥ D be 2 =t in e my-plone Hal is
dosed and bounded tas posidive are A=SJdA .
Suppase that {Guy) is onlinnoos on D. Thgn—lhet
exst poinds  (g) ad (eig2) in D whee §
assomes  minmum and mamuny valses  hatis;

) ¢ Foy) £ o ye)
Yor 3\ peinis (xa\ ia D. ¥ we iqlfezrak Yhs

inequalu'lj, over D, we oblain
‘Y’(Kujt) A= .Sé Rﬂ/nu)JA
< gs ‘R‘XQDAA- & gg Hovajye) AA:%Q]A A.

Taerelore | Jc‘ui&‘m‘, 53 A | we Find that the
um ber 75' 3 ;\‘_ S ,g(,x“)JA—)(avdua‘:rva\uj
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values of ¥ on D

£&i/90) < £ & Flxqig2)
A set D |n the plane s sald b be
connected % a0y, Ao ints in it @ ke
5° aed b* a oontinos mramelrfc wrne
%= X&) | 4=y |, (0ctel), lying in D. Sgpse
this csrve Jing Lx‘,%‘\ (whee £=0) and (e 92)
(where t=1) . Jet @) sabisfy

g®) = £ ), y)) 0Lt el
Thaen 4 S continoss and Hakes FHhe values
f—(n/«a\) a‘ L=0 and —Y-(xujz\ at t=)\.
By the Talermediale- Value Theorem thee
exists a numbem Gy belween O and L such
Mhat ;— =}C\:o\= ‘¥(Xo,j0), where Yo-=x (bo)
and 4o = 3(bo) . Thos ,we have Hund a
eint (vocgo) ia D such that
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Q.5 Polar crordinales and Blar cGurves

The polr coodinale syatem (s an  allernalte
fo the rec)ral\ju\ar ( Cartesian) oodinate system
_&_or A@cﬁb«"\} the locakon of poinds in a elane-
da the  golar cocdtnate szs-hr\ Yhege s an
origin  (or pole) , O, and a polor avis | a oy
Li-e- ha\f-(ine) eK‘rmAt‘My feom O ku'ia;or\)(a\\z,
Lo the n'?H-. The eastion of My eoint £ in
the plane is then detemined by s polar
coordinates [r‘ 01, where

GY € is the distace from O 1o P, and
(i) 6 5 the anyle that the @y OP mikes
with the pola— an's Caunteclockwise al\%les
being, consideed  positive)

X = rcasd K=yl =rt
4=rsine  +an@ = d/x



