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1*1 vho ©5^G3oi©n of cm. oruitrnry imiotim into a 

sondes c£ lesBOl foiaetlcue of order sore wao firou c'JLvon

by o* iJ* ooDopti roiirier •% is 1C22, when ho tves ctuciriirir

fcbe redial flav: ef host in c coliS circular' xss-iiaier-. i©

v;ac lod to eonoidor* i&.e enpassi*

(1*1*1)

correspond!: o: to or erldtrcroy function £ of o real varia*

M r»U*LW <v§ \jh&2?& 5)^ Jo <C ti Vj <i *<►• denote toe positive soroo

Vy*’ "l# » JD*iJ iooool function f 1
O

&) of first Kind of order ooros

asffasy:Od iii tic uceoa&ixc; Of*vlOIS? of Eao&itedo*

1hcM?±ov ljfjt $o sw-sac.
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Ik £uot9 if fcfco iniulnl ittotxtratus* of an irXtnit® 

colid circclas? eyliadei? in .liver: by v ® •£{», epi if 

tho szarfoeo s?»& Vo !;o&t ctj o eonctozsis tonfrsri&ti'so* oay 

soro# tnon v(r-j'd)s tfeo tossyoraturo at tice t- ©t a noirat
p\clictant s? iron -olio srsio* oobissfiou tfao eeiuatiess’^^

(1*1*2)
9&

JV * 13' V .13? ---- a K 1 **—
*9 S? ^ r* gr < r < as

ultli v(a*t) « 0 end v( 37,05 « £(r), t«?teoro K in o 

ecnotant doyauwtr.o uz~m the 5osoity» tcdrc-aleor^activity 

c:xi cpecific beat of tbo mtOK'ial of tte o^lisdos?*

<iU 4 «.• , VWlWV.»i\iMiil ^ *£»}«•

v « e
-del t

ti,

o-horo 'a is o fmotion of r- only* t&on v;o 

■*?
(1.1<»«!*>/

don X du J2•»«~y + S' ws -}* CS U "•:• V*
A

‘iToic io iocnolrc omtatioo of osdos cc^o* at, omatioiy

of osilos diffoS'cnt froo sg^o io obtaizjod ufeoss t‘oo in&th 

tenncrotimo at r«a in talon, to bo fiifforcct faroe sor©«

1 o'orior-ijoQsol G^oiacdonc for- or*MtJ?o3?y scol

rfanetious ooro oloo r\cod is oaoioll Ierscal2i*o or-ouldc

^Stouricr £55] , uG 118-120t CereXas* and woe:30s {j£0]fCfc*?|

•.jCtOOS |\sX>>] < a 1*5*

^ losocullii [isO! dnfcoor. [l03] * no* 3,4*



of oscillations of o chain honcA^C us&os1 c??avi^ end in 
i;ulor*s prcblon^*^ of the vlhX'Gtiosa of o stretched cireu** 

loro oontraso*

In ruler* ts problon, s- is eonDiborofl to Bo the redine 
of a circular ueutucme v&th cirsisafareijco fined., 
docnniin;; that tUo Action of tho noabrorc is a&tsaotrio&l 
oootili the center, tfco trenoverae dir^Xoccr.ent g(r9&9t)* 
at tico t0 at tfco (rs#)<, satisfies tho oefaatior,*

l*--, . . 3 v r"'CI*lo*!') **—$r » g •
3#'

9 r*S 1 9!~ 1 9 '"ffi—**■*? + rr ?rtr 4 “^r •***!*?• r 9
33? a; 30“

uhcre c ic c- constant; uopesdinfS tapon dcaoit# ©s& tend©?

of tho ocnfcroncu
In particular* \i:en

s a u oiu(ct 4 A) ois(C*# * B)$ 
litnro u ic a function of r cmS a* f>» A asd 7* eroaLl 
constants* tho OcoooX'o equation

•.£ / 2 - £ \
*----- a-* *<» V °i! *£ )

ic obtained..
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#}«a»&p0»

Xb fc&tjii cases oftovo* tbo o&rioc (3. ..Id) ia mcdf 

wb-iofe io roforroC to ao I-’oyMor'«I’;oBoo2 oorios of first 
tj-po in uMd thesis*

when boat is Slovtntj iBoiSo sai Infinite .hollow 

cylinder porpenaicpl&r to its o;clo5 ifi wMcIi curfoocc 

*•'”& oJiC apob 03?e boat at zero tcer^oroiur-Qp the Corpora tiiro 
v(»*t) at tiiiu t ot a smiles r« a <r< b6 ic pIvod

31*
9J&*. t-” q ti * sr sr& I » 0< o < s? < b*

a

In. particular* t?Uer
-Ke^t

v *> o u9

otoo *c 1.3 a taction of r eal;y9 wo sot (1*1*3)* i*e»9, 

Dooso3L*o epa/ation. of scro order-*
l-iiicc* in this.cast, r does not ontend to origin, 

i*be Boscel taetta of oocoad fclr.fi, I0<t}9 also gots

invGlve-d UKi v/e ©pro. c.&roon the PouricaVooccol osrfjanuior.

i , a>
<*r> ^(ssy^tbyr,)

SS*»jT
a < ^ in

her©
°ocS>:ft = ,Va) V?>

oy-n ^V,C&) Y0(«)

1)Carol gw and , Qh, V£J«



and 7-j < <y-< *«•« arc tfco nesitivo uex-oo of c„(at-9l:-.t)*

vbo corios (l,lo€) £o called .1 our-ior*Caoaol cor-ioo 

of third tyro in t'liG prooo&fc thesis*

® cono£dos?c& the

reused in v;ater, with

lo. G ainiie.r *7 ^$ 4 ♦

■ation of a eyliairiecl

finite cloned henr-dary wells as sT-otm in the

nif;id uall

Cato; ■ region

Uoll of the o.y3.ia~ 
dried oholl cxihipx} 

vibrnt loos»

xcvxes

c^T's)

o *
r ft. ->X

L-bo redid lUco-lcicor/ent w at aov instant t of tjbi

shell ic cnyrecnoC by

(x*i*y) w » u coo «?f «,v<J »v
l oiftue coowt

tfborc i.o a tfcolo bticbor rjivisc the m?ebor of nodal 

lines* asxl to ie the enft-lsr ffroeaency cf vibration# 

bo obtained too eoloedty rotoot-iol in the fern off

* tr*<V> O

(ia#n)
ivirtmg»r.«X

c. < :? ^ o.

wrtcro f; <a*0) » <3v(a) 'i^(fj) «* J£(S) tvCs)*. oss&

ito [56]



< < hp < »•> ass the positive ceres ©f
;->( % 5 *? S'lrf ) X^j{ fVt-

ibis GOSlGG O* SJQCial iliQAl io Gvillofi 3<ffi2±G:

ieooeX oardos o£ £ov>.skh t>groe«

Xft&c;i* 2t io yell Ime- ly* that fcbo

Eocool Ctmctica^ <J of ubo firot* uiiai or osdof v,

1)ic a ociuOiaa of vbc £caoel4a CGoatioa y
(1*0*1) ZZ^ At 3E %*• ^ (f. ^ — V 5? *» 0*-

sid-*f

If V io ski iGtjOfjor, JvCs)9 as a cesiao oelvwien oS 

(1*2*1) 9 io civor:

.Si

rs «y

Ci.s.o)
.v-kOiir31 (.if Cx/2)'

1 txaaCT*r<i.»»«i»rtaaJiiniwrt«» ^i.nMinninnftfuiq show £
£**•<*• (2^+ :s)i a I
a«u 4 4

*;>©*

and J 00 « («*lf tlv(:r) , for oil iutoge^o iG

If v io not oa llStOGC',>W}

(Iei:'»;.i) *,<»>
.©

rrrr i~\y *a*l>
i£t2> i •#» •fi*

0440. § JLi*i ^Ow*** Si/CtO-O g- and oro t-feio licoorly

-j vv/fitwva> .W^V^ < *G<Jjsuorrl* noltii-iono of (1*2*1), so tbat;

^^folctov [99] 9 Gh* g§ Ul’i/rt-oJiLis oril Uotson [105]? Ob*!?,
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wfeore A an;} B are cz:krl^%'0xy constants$ io c goscr&l 
solution of:

la casey ** n io or* intOQor, <J (::) and *J „(it>XI ***ii
arc linearly fiopo&do&t* lioaoo, c second solution ©i 
<lv2vl) uno Coned by Hanbo!.*”', i-jhiofa fr&a linocrly 
independent of It yes dofiacc! go

(1*2*9)

y * a Jv(sj 4- B

r , “ M)ri ^(x)
Y-<-'> ••• lie  ----- ;rr«---~— .
" n i> «“ I"}

as& tao cd2.c<3 ficoI;cX*a function o£ order si.

Lotoi’, the definition i-ico so codified. by. Mg t’oet 
it eeuld Do entOGoed to any real nuabor V qo ibo odor, 
o::cof>t in ease y is be If &£ on odd intonor* Oo Sofirxd

(1*2.0) Y^C::) o b tt . e ytri
tfu(n) coci?ir«. ^ (sc)

•IMe definition la valid for iatc.r-2?al valaoc of 
go c licit* (iiio previous defisutico io a liciticc ease 

of tbO IC.tCT GO y

€C\.lor to r:obe the defimitios valid fob oil z-ooi
valcoo of y 8 it voo Curther nddified by Uefcos?*^ and

1',SlQril:ol £41], po* *J6(w#2, s^-k>bor [lC4] » P« 9*



boblafli3^ tu;

(•) t'i n \ v ^ *<■ \\JU% c- + fj — fi
oyCs:) <300 VTT** y, .

*-% mtmumz**'i******a* ttSBWwnpMMKSgai* V .vttX XvD3,n VTT TT 0

OO ufiOt

a.a.e) ^(x> ®|«? -i-^
Jv(x) eosvTT- tf.w(x)

v~>22 sin v-rr -

Ctiio ffcECtica %?ao called Uobo©*Q ?iir;etien or J&^mX 

£ts:oti©n of the oocunil bir.-l of ordoc ^ • fix- ©j,obol 7v(x)

% r* aft03? the Garxos? of Uio2oon«5)

la feliic tto&9 the G'oso^aS. colvtioa of f-CGool'a 

00t1c.ti.0Li (1*2*1 )0 i'o» oil rod voloos of v t coy bo

V?2?ittcy QG

(1.2*!)) v *j i:& v>

wliosc 0 assd 3 arc- arbitrary eorioteivbs* Stairs furoties
1

io usually colloC a a^Lix&siccl Sanction*

T%1b pcx*tietlc=2?» nielcoc/^ eoeic&U&ccl the Xtoou?

eoGbinatioriO J^Ck) 4 1 lv(a;} ®s ot-andessl GOlaticso of

tfco leaeol's eouatiicsj, ecrl eollcd fees ao fURcticao of 

the third bioda He:; ever* in the feeaom’ of n&niol, they 

COK'D to ho haoun ac HsaUol*o foactloas of the* £lx-at fii>i

£ J 9 i'o --7 o^Cbalafii [82]

«« *4^^niclGcn [?Q] p ±>* 1C*

Eaoxcos ',1 [?*] --\ ‘2 i -« 'A--* «



>«s

coecado isiado of order V t end aoso ti.OK.otoa so

(1.2.10) H$0(:r) « Jy(:0 4. ilv(s)*

arc.

a*2*u)
3^(4 - Jy(4

: -

2!>o valaao of W’oocol fmietiona of order
1Cl VOS bj‘~■ )

(1.2.12) •1 * fiLa/2^tKs sisi 24 sacl

(x.2*15)
*n . 1/2

e©s it.

2.3 <»te» * •»><>. -J* V'*S -*«■' tA^S f-s.- 2i:2g2£a;i»

1
r2

A. Rocorgoaco relationo» Sot S^Car) demote sm$ oS ttoe

CocoeX i'unctioas o„
„(i) to.,(2£)& A-~y (a) 02* i:'Jy ("4

‘‘S'!

Slsen

tho xccj&rreaee relatione or-o trusts**

(2a 3*2.)

(1*5*2)

*U*2*;M

(1*2*4)

(1.5.5)

a*5.c)

* 2<v<s<^(::) « ~r 2yC4l 

** *4*1^ ^ ^ ^

s £*C4 * v By<::) ® 2 --^<->5 

.£ 2*(x) v Sv(k)

» ££ lWy«»l

WX<K>*

A. r t?i .l£&8» I021 1

3. fWe» i 

v

» •»** # n i ^

(a)®

§ | V■ -Orll-.- ^"®W® 4y<^>} « 55 >y.*2(a).

^ratoon [105] 5 ?• 53*. '^?£itsoR [103]* i)P« 45*Ce*7«i.
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D* i\eynptot:le c^assicac* S£ ?.c* onfsTieiontly

laroo nod -tt< 02?{-j 3 <tt9 till-OL-' the

1 Sc^pansiono are valid"'*

0 1/2 1(1.3.7) ov(a) = (■—) j cos (s*

4^*1

Gc
oin (s-1

vnr- njM"

li 'jr)

T.jC*)

a**"*r

^ ftc* r -4tt »v

(1.2.8) "ty(a) » i'^rr) £Qis (a«~*) +

^5
+ •^r^* «©c (

Oil 4
^wC "1T-rl

c(& -J

olioro 7 (a) cs£ £,,(a) soeciB boindcfi as I si «$><&«'V
0’Moo"'/ £c-3? Imzo vixl-JiQB of |o|* real ?irocl v r>r\r) V-ifl-VW.

7T4 26 £ ore fc ^ 2TT« 26, 5 >0,

..Cl),(1.5.9) B^''<b) - (-J%> ' e**3-?-® [l + §*0(l"r1)}i

a:i€ for lorac / n |8 reel £it®& p cad -2TT4- 26 ^ C12.VJ S 4tt*- £‘Cj ♦)

>«»
(5)<1,3.10 n'-'Cs) « <-&-)' o’, 2 ,2V- '■& \ & - 2. ♦o(i»r2*) j

ubore a and b aro suitable ec^ct-c&ts*.

1). .'Qtdon [103] ® g* 199| Stems? £13.2] | &£$$■ gM r.QVhomffi].

%rpuzd [IK] .

"^batson £lC-3] s g>p. 197-19S5 r.03?cor [C£j <*

v 70# _/* r1- tf
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rv,r> '-.ri’’-' c-l )

•I
(l#5«23-) f3y(s5 w ( 2 4-l/j. *

I 1 ™ .^"

/W

utore | © I < €•:.:■*; J -1 9 Gir;d | V0 4-1J ia the

ceg'IIoat of tbo n?,obai?s 9 |u*2f , Ji9 »*• *

1 sr

A*?

U.3.22)
r-a*n

go rt*»© mhl£©stilly If v In not a rjQtyxtivs Isitrc.^o®, end'

TT 25

go If v in not o nocQt&ve Integer 00 core' „

Suoo'pxilitiOGa. Sot y>.«4/? bo o fisctl- rce]

-r;?~ rz’?',** £# « wv«j4

a.3.i45 JJo)|

?r s8 vfa&se 3(s) dcisotoo t-fco iGaoitaOs?;/ port of &«.

(| s;

J^C^D 0
2Cs)f

\v&cn s 20 2?cnl

(1*3*15) Cup /s2*^|*Jv(s)f { 
z>0 o J

C£7tt51/£9 if

finite and > (S/-rr)*^“8 

1 if ^ > 1/2#

[75]$ p. 8>-0§ Lktaoa [iOjjlP# 44.
^icUcdov [_G2]8 pp* i€&8. 15#j..f 135#

^Uatson [103], G 3#31* ^Gsec© [2&1, p* 16?.
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lS ^
For positive

(1.3*16) |<Jv(s)i ^ A(i:) lsT? for |s|<I:*

asd if V §f

u*s«i?> |<?(c.)l ^ i, (.:) ini" ;Xu) ,
for 131 ^ I:#

MbOZ'Q ^(s)
«10£OtO!j 0.* CT /Sk%) cmd n(v)

Conot.ee tin reel pare of x> « /;(!:) is a positive ©ojso&ost

Coptv.'Citip o;;0r-, I:*

Also, for | o 1 > l:s

/ *j «' *} O v AvV
| ^ ^ ( fi) | < /h (lx) o15

(1.5*19)
|sl/2 4 £^Jr) q1 1(^)1 ^

and for- | s 1 ^ **, o( o) ^ 09

<13*23
si/n J,(1)<B)| ^ ^(fc) o-«3>.

For an iisrootrietoC s, the follorinj ino k vaal it io c

arc tones-

(1.3.21) | s1/S 2y(s)| ^ A o*^s^, for p(y ) > -1/2,

(lor*r<~^
J s1/2 ¥v(ss)| ^ A oIsCeH -1/2 ^ P(3 < 1/2,

(1.5*23)
| o”^’' H^'(e)l A,> for I(s) ^•o, -|*K<V)*

t.

rfeo specie l case ycO is not o:taopt:ional for C3,o3.P£')

okC (1.3*3)*. Gir.ee I 3Loos|« A, for JsUX*

i/€bevX‘^ |j3j* PP* 23-FG? Fee-Pobert £65] <



tlbon. | a 1 is sufficiently large ? it is also t.v<io

(1*3*24) 1/2 . , .1 > * I XCs>l , . r,3 o AS/1 ^ A © $ ’ll •J’l/C- ^ *«ji

Be Soros of Ifcnool functions* It was fox* the first' tin© 
stated by Oaniell Sosr-otxlli^ and y#B*J*S'oinsiox??^ that 

J0(s) has infinitely scry real soroa* ffihio woe proved 
by I'eWeBocsol^^* Subsequently$ Xocrzol^ observed that 

Jy(s) has or infinity of real soros* for any given real 

value of V « Proa bfeo e&pcmoism (1*2*3)$ it io clear 

that corresponding to oacr. positive aoro9 there is a 

nocctfcivo sore sloe* It is also tssom that for any real 
V?~lq Jv(s) dees not have purely ioaginary coroe^’. 

Moreover* tfeo seres of tT (b) are- interlaced with the 

seres of ^(c) for my rod i*e«9 between

any two sores of a), there ic one sad only one

sore of Jv(s) and vis© versa* She- seno is true about 

the aoroo of o^Cs) and J^Cs)#

11 'v.-ctcon
^Fourier [33]$ 0 308*

I* D* 3S4} Cborrgr [23], p* 20*
^Bernoulli [3-3]* ______
*hoo&ol[ic]t £U 29* 5*L0£BS©1 [62]*
^Gr-ay and Katliowo [31?]# P* Cl|. baboon [icp] 5

Soeher [vf]% Geeonbonor [34] $ Porter [’/£]*



So ’zoma ci tbo functions of oho tos©

r ?. '3ty-s Al ^(s) * BbJ»(ss

ore also of iiitOBoot* A* C« Sob shows that if

A eisCt li cz*o so-ol eis£ v>> *4.$ ttion the orprocoien (1.3*25) 

hac ail its s^coo real tsxopt thus it boo fctx gasely 

Zxz&jlnco# sos'os t;ho» 4 * v< C* She ejyli&Oi'j? Sum's ton 

(2*Z»3)t Sot’ Boal constants 6 ar,t! L, also hao infinite!:/
r„;'.rv positive sc-bco#^

lot. ej, < e!o < 3r, < *°* denote ito positive ccsos of
$2. fff

5v(c) cc*£arp.;ccs in the ccecn^ino oxfiov of' rccnitraiic* It io 

rr.o&r^ tl.;c.t uhon r. io laaxc , tho cs^ptotie ojreeiiaion of 

the otb ccro ie liven %

fi r. "\x«J* * #s ac^w,?

uoo3?o

** <n a
:)tt+ IV ,

$V\ a
, 24 v°"

8(s^v/s-a/4)Tr
❖ 0(b**^)

Xf A- < hr) < a., < .»c. are tie naeooooivc positive seres
*»» iw rt*.'

of (1.3*25), thoro A cit*l .' at*e positive QOB8to?its, it is

bnctR free- tho uorlio of f*u%,D©bsori , C#fc*i:oo8?ow#

^Dinon [SC]* P«. 71 Lobo&cv [62], p. 12? 5 Uatoon [lug], * 
c^Uataon [ IC3], 9* 4£1. ^Cyteon [ !€£■]

« P* Avo
-?* «Ci-

A'l* Dobson [4?], p* ;;€€.« h‘oose [C?J| [63]* [69].



£t»o»ceti^3 U.L^Vowsacf^ et©0 that the aa^yectie 

onnanoioa ©£ K 9 ifaoz □ &.;* lorso* is given by

^ y *|L » (O 4 *? 4 )7T 4 QTT 4-
fc-i tf. * f

w* a finod, iasagey, pooitivo 02? ttogofcivo* amt 

«(c) i& 0 fuactioo tocscZed fee all o*

u'o ere aloes 2atoresteC in the noroc cf t;!>n foUouit’H

fcncvioaos

(103«,£S) cv(as,bDj * dL(m) TL,(bs) c^(bs-) f^Cas)

eii .

CU3.29) r(a) « fy(bz) 2'<as> - ^(oc) I^(bs),

chore ';• < c. < t>#

Lot \\ < y« <Vr»< *** be dhc positive acroc of CU3.28) 

Froc l*he uosko of I'.Foylot* cnO IVVJilltr^* it follows 

■jfcat £02? iarco vclv.ca

(1*2*30) y o J32L * &£2laU£&=&l 4 of5T"3)*

£n a Diedice <..*c§?9 if < !*>, <i;.. < ... oro tho 

osceoosivo r,©ci'0ii?o worse of (1*3*29), tbo aaycr.totle 

csrf-osozoro of for lss?co n and real v t arc rdven byr/

(1.3*31) I' ITT
is " t>»a Carr at>

+ OCn“3)*

1) , . »
r *~4 * Lr»W*K- 3 £C1], 2homxs [112], n.. 2LG£«

Baylor [?g]9 £3. C9| milDflCC]. ^Pcyles £>?£J9 p-.^Ck
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rs&aGlit# ** I^t3el*t3 integrals® Lot a mm

1 \bo jaojaHQserjativo xvqX eueibcro* ffeeir^

{1*3+32) Jsc Jv(<sar) J^(ns) dfcK
s{ci JjCax) J^Cfa:)

^ <C1|

is

V
v(0s) <7v<ok)J/ (P®-

-a

for a / 0, and
£>(1*2*33) J2c <T ®(o35) ds » !>■ ]xS d*f<oe:) + tl^<sx)4

If a and 0 ar-o mrj tvig sorer of dyCs)<> then 

evaluating the integrals fcotyoce the Halts 0 and 1* wo 

get for V> -lf

P X
(1*3*3^) J X a‘ im) JvCfe) &c • 0, s/0

0
$

ami

(X*3*32)
0
s d,/W> dz » I ifi®)

I’fec relation Cl*5*3^) esfcebliGboe tha foot tfeefc the- 

oystoo of ftsrctioae jdy(:;3D)s n«i, 2, ***1 , tuhoro 3>~X* 

is an ortfcooo&al oyetoo? ever [09l] vith votsirh x« In 

ethos1 yards-, tho e#cton s d«1, 2.* »«* j is

on o&tbogDaal croton over [09l] *

If, bowairor* « and 0 are eoroo of H 

Cl* 2* 3*0 is still true and
Jv(fl) +. a d* <s)

rl Jy2(s:i:) dz ** |> J^Ca), *
^ I5t

(1*5.3S)

^Itovaaca [is] 5 r>» 101 j a?ol3t©v [-99], 216-21?



1£ vn is t&o positive zero of ev(as$fcz)t t!iQiiw 

for- ©<q <b,

J
*Y >

s evC:sfatby^) e„0®Vn*&Yn> dr * 0S if n/n,
a

nn:

(3>*3#38) J
b

Sy C3£ypg 1)/nx
2 [juB(ar^) - j/(byn)}

2 2
tt Vn El'

Also, if

(1*3*39) Qy(sftfi) » £v(a) ■>** iyCcs),

and L’„ io tEio c-tii positive soro of 13(e)* then for €• a b 

Ph
(1*5*00) J 5£ KvCsJ^ol;^) dvCi?!5^5a&n) & » 0$ if n/a* 

a *"

CU3«4X>

J1Ja
b o

y ^cs*'—IdjT' *-*/*^M ♦*?* %* -’ *- tt J NJ**fc*

3ii<n»^?
jJciiiPT

^5ifZ

V£

TT
(i ^ x

"u lx C'

*» 1
B* llrf'

Ul this v?ay* each of
the QoQTieaeco £kV*cv(55Y0.?feTa)j

{ ^1/2 r, <%,]- n?- l{
|_ '.y'*—-a*'—ti/J

VOX J^OgbJ *

io an ontbotjonol oofjuczwe on

DoSiteticarofe [30] 9 p* ;clv>



1*4. rClTRIFn^LIZDSS-L, actings* importance of Fourier*

feooel expansions in bho study of several problems of 
Katheratical Physics baa already boos. oaphosiseS in Si 1*1 
of the present chapter, 2a view of tfeo orthc-consXity 
properties of the doaseX function J^(s:) and ooso eosneobed 
fmobiens [b.c* those given by (1.5.25), (1.3.20) and 
(1.3*39)].« these c^ansionc eon bo treated as Fourier 

crpanoieao of a gives: function f with respects t© tbs 
corresponding orthogonal oyotoma^, e®3 arc issoxa as 

pQuriox'-BoGGcl series of £,
In the present ©or!:, cainly four typoe of Fourier*- 

Eesoel series are ecnaMerod* 
day series of the type

g£
^t,l 'V * 0 4 3£^ 1,(1.4*1)

in Which the coefficients fore a cogucne© of ecsaotssats* 
is called a series of booed! functions or a dossal aeries. 

If, for ©ny £ cl^[0,3.],
”5 r

(1.4,2) &n « J t f(t) dv(t5n)6ts n« 1,2,...,aUtl <V 0 -tv

ifaoz-o •% < tig < < * * “ positive soroo of tUo
■aeries (1*4*1) is celled tbo S'ourior^Bossel oerieo of th©

11****:'vmnGmoono [SO], pg. 10*115 blcvito [9]? p. 6,



first typo (PIKE) aoboeictod v&bh £* SMa result was 
first stated by &o£x:cl~‘. However* the validity of this 

expansion was not discussed in Ms vsforli* neither in 

General nor in any particular coco*

la order to obtain the cbofficienta (1*4*2)? wo 

asdnssse the imiforc ccavmTtmcc of the o^paaciea

mf(at)
nST

Qq a 4X4b*

multiply its both cities by 3c^v(x^0) csid integrate tors>- 
by»tors between 0 and 1* In view of the integrals 
(1.3.34) tod (1.3.35)9 (1.4.2) io obtained. Fteier2^ 

had obtained the coefficient/:; in t!iio way for V » 0* 
Xiiers io* however9 bo a priori reason for oupr.oaino that 

the above expansion for a given function f, io uniformly 
corjverge&t* Ilor.oc, instead of starting with the oorioo, 
wo start with the function f9 obtain the coefficients by 
the formula (1.4.2) sad urito KJ-X by

m(1.4.3) f(x) /v/ P OtJ Jv(3f.gD)f 0 4 2t4 b.
a

She validity of the expansion (1.4*3) 9 for u>»l/2.# 

usd attempted* in the first part* by

^^liOEnsl [63]9 pp» 09*-?3* ^Fourier [33)* pp. 316~3X9<



mzimT-h on llai'naol;
9 labor csve a core ^onorel (Kipanoioa

?<r.) Vr,/ '••'gj 0^ 3J ^ 19

wborpe An < A-,< k-< «»• tec sueoGCsivo positive -sorosof* ZJ
t-bo function
(1.^.3) i- «sy ■ftf/ m\v Ji o ,\ \aj $
Wbon y -1/S or.d H io any^ivoa eoaotoat, erfl

2 A*”
£2*4<r&) bM a »,n. -

° (Aa" ^v3)SJ-(K) + Kf'KfiK)it <f £•(Ta y k‘"DJ
pix J t £<t) « (t?v,) &fc«
o y

ffihe service (X<>£■*$) io called tbo Four-ior-Boccel 
sorios cf oo©ojk1 typo (FD-17.) or Foasier-&iii£

corE'Oopos-iias to
ibc Dorc-icc rr-2I* in caso y*»Q» yso ucoc?. by 

Fourier^' ubilo siiclvino; the- problens of ^uciatsiono of 

tiect .fsfOE a circular cylinder* la bio ucrfe 9 II io conaideafed 
to fee tbo ratio of tbo oatojfsal conductivity of tbo 
cylinder to tiio iatorsed conductivity* iomo writers*

*J *\ *5 *S a? "1-'tenboi c'£<&2;££2i [C£]» ^Llarnacl: [>6],
^£dni [£?]. ^Fourier [55] 9 § - 3GB*



o*c«9 HobeioiT*1? Sixoietc. tovo else ©©asiderdfi P£*X 

as c pGrticulcjr ease of all-ll* when li «5>®, hut this view 

bos been fotiai to bo ineco?r-aet:v^* bincolf lied

oaifited ov-t tho aocosoit^ of insorfciBfj &n initial tens 

in t&o Dories S'D-Il, uiion h -t-vo &9 though hue vola® 

Given ty bii2 vgs incorrect. Sat or obs the- correct value 

of tUo initial torn mo civon by h^±&^ot:orP\ Cbro©^, 

anti floorer y<* Qfee corrected aeries is oe felloes ’':

30CjMaSMWV

(1*4.7) f<a)~ bG + ) bg V^ri>* 0< 1,
c®3T

chore

► 4.9} b^ ®

c,

2(^ + 1) a1'' ) ’ b4^ f(t) at» when L*P«C| 
°Q

X

C, when 0 Ct
*1)^ f1 t1'^

2V<^.0) I t f(t) iu(t^0) at.,

y * o*

V.

O ~U ' O'

whoa, tl * V < On

n (1*4.8) 6 when n*y><0, i i^orc the irearrinory

^^iobcon [&?]« d^Mi:&n [2E] . floor© [69] shiny [12XfJ } 
45Sini [2?]m

?)'
riayesan [I’y]

,omro y\«
5>u

* bclssell [£G].

tfatsoa [105]« p. 5v?«^'Ghroo [24]*



80500 Of esI/Ce)* 3 o) and Xy( o) is the Bedsol
v

tectltm of imginssy ar^taaont given by 1)

^ -4-VTTi ,, ^-4
" i!v(ec^ “)* -TV^args ^^2;

(1*4*9) Iy<iO »
o

3,VTC 1
*% ** f'}\:{Z Q~2/%1X 1 )t 1T/Z< CUP0 E^Tr-

0>\ £iodBox* £ £ 1^" [0*1] 9 Ooofee*”^ defined the nodi, 

l'ou^iesvloeocX oerioc, cora?osf,ozadijio to 5T>X* oc

(1*4*10) £($;) ~ sc'.a
.CD 3 <7V (-41^)

fet Jv*i2ot>

f *
<?., £(t) fit* V ^

Xf a«0* this gqs&oo sedueos* to the ao:?±co 33-2„ Sf 

k«v <= 1/3* this eerleo reduce® to Botirioxwjino saoico 

end vbon a«**ya, 1/3* ifc become0 a Fourior-ooaino

. '.XSsorxesr %

0or*TOepOEdi«;j to any faction £ sr[a,b]9 tfcoro 

C'<©<t>* the orrpaBoioK yiver. by

(1*4*11) f(3c) / d^ cyC&Yn5b?r.) s 4 ^ b*
rncsj

£02? any reel * \,%o.te

IT
(1.4*13) <1q o

\Sj/<n*'n3 1° * ^ <V(<;*V,>%3

Q
$*h

3 (&7^) *» ^"(fey,^)

1 Batson [103]* p.??« S^Cooise [23]* 5^«atcoB [lG3] , P.54,



foCiC. boom used in the- aotv.tion of physical problems 

coseccmiiiG tbo flot/ -of boat tiaroupli as infinlto hollow

i \cylinder’" ^ !.o daftbcsfit-icc,! Cfcoery of tfaio series appeared 

Pitill £dfcehcara!r'<% Id 102*% iliccuscod it for feho first 

dice* Shir. oor-ioo io different iron the series EO-I and 

cud v?o shall call it the Eotisdei^acool series ef 

ti >ird typo (IB-Ill) ia this Ctiocis*

*? \to^1* , while sttMyliic; vibroCi&as of e cylindrical

choil irr.orssd in uat‘asd in water, oeno ocrc-os two cos'! DOS

<x>UWHlM.

(1*4,13) f(:0 ^ K <r %
4«*«~ v i- *“
D*si

eorrocposdxnc to a function fe It [a9b% ©<a<fet one y a

positive integer* 5EW.S scrioa of 'special hind has boon

referred Co oc Scs^a^-Bossol series of fourth type

(Fi-Zv)* dfco coefficients of scries U£**1V cue© ?jIvob by

« pb
(1*4*14) % = r^fr*j J t f(t)

;vi’,Gi’G

p(1.4*13) K<lO « -*r-n
Tr4'%£*

s-d

v2 d,2<o%)
V

y*'
y

:(UU 2- ? a LLi

** ** Coral aw arid deeper [2C], f;b, ¥1]
^ «* ^ 4-3^0 W,S*"'* V\ T«««!»J I i

3^iit© 13



jfyt1

$ho sesdos and SS-I? G2‘0 also Ctmnt-dtdotvlllia

O *, X > ?• C iT* o'  ̂04% 0 O £ tliG function £, since so aingoXcirity of tb®

1 %Ll2tietiOli if 1&C5D 2.U 14*0 ai! tcs^al (a^to)* tshen 0<a<b# *

la 5 oir iaT;zcrKdh:di, s*-£Z3a>» -it#

jobl&s of eoav*23?oone© of PB**-!, ac has already been 

pointed out earlier* uao first investigated b^' Sianfcel£>
S)

In 1869* wtiicfe koine incon|>iete$ uac later completed by

-f»** ofli^ •»ia %(??% Qiao word of Horihol end SoMefli uaa

voi^' iiai.-ortotrb, or; they developed tbo oebbod of contour 

integration to obtain the orders? eobiemtoo of eortain 

aomolo connected with PB-2<# 9-hoir oetixd imss aim need, 

latex? on9 by t;?*Ii*Yo\iag^^ ond S**0*laun{2^ to FP-H ©ad 

iT-1 respGCtively, X& 1C8?» ftor»ccfc^ used too eiotboft 

on/pXoyod for- Fom’icf’*>»tridoa.onotriG ocrico to law obligate 

tbo tor/anoion unoser^,* in 1903« oatablisbod t;:e

eoevorpence of PSvI’ at d point interior to [O^lJ wh&r, the 

Generating function, io of bounded variation*.

i~hc first reasonably satisfactory word ia this

pSdirection woo ^radaeod ■ by Hobsonw is 190C# lie proved 

that if tbo sonorairins function £ io of bounded variation

^hlobDon. [ipQs Citclaaarsh [9?]» ^Benbol [43l,

^hehlafli [&*]. 4^Xcoae [ll2j. $h&ms [m3.
^hkisnaol: £46]# ^daocdr [50^* ^aofeooa [47j«



is a osall ne-:i:Jihou^©od o£ st end if j* tA/*s f(t) &t <a>,

thos the scries E5-1X for £ eoavorcco at oa isfcerioa? 

point of [0,2.] 9 provided ttct V > *-1/2.

inotlscx c-ooterpicc© uoxfc regarding the eonvoscoaoo 

of 13-11 skis by in 1530* Bo Cicowoocd the

ogu.iconvo.i?,jo:icc of copies PS-il with Poaries^tJ-icononot3?ic 

series of g fitnetion £ for i>> -1/2. Ho pr-oved that if 

the- individual tome of the aes?ioa IIP—12 tond fee sore, 

then at any point interior to [0,1]* tbo sarioe K>*12 

behoves it: roepoct of ccnveroones, divorrjonco or 

oscillation, ualforo or ©Miortdeo, grcoiuoly lllro hfco 

Fcta?ior*»tri£aaonotPiGi oorioo of f. In fcia oxljniiotlva 

necoip, Vots&2 has aloe proved tho unianenaoa of ooriss 

12—I and Zi>X2. fills isricnicnoco thaory wos Id or discussed 

by EyGcund*^ its 1932» 2/atnclon^ studied in 1925 tiio 

CG?yvor-;’c;ne.o of c series of 1‘oiir.ior-t-oooel e©officianto 

of Eli-1 in esse V » O.
A detailed disecscion of too worho of all those

authors has boo??: Given in l?atsoirv « In coniinuat ton with

rA i^Athe vsrho of licbsoxr^ and tour.iGw, let cot. heo disenoood 

the convex* jonoo of PS-1 ct tbo cud points of [0*1]. Qlw

l)
*mmoeaw&acsp

louttG [112].
^t'atson £ 163],Oh

?A

^ m >jxf> t«s

• XVSJU

ygiund [ lid]« ^•fcuTnsaew £64],
Dobson £4-7]* &^ousg [III]*



ces!Ws*coKG© in £&»13 .labg ©loo feoosa

^ \diseucood W Mr.* Kook***' boo dlcoucaod tho ur-ifcr®

oonvoysonec of tSrrooGlactut tho interval [Q^l]*

o\■Bacertly* Stibczok}?'* has studied the eciwcryoneo 

osu tinifors cus-^orcesao of BI>~X in a oerioo of paper© 

published by Me. CTho absolute ceuvorijcnet- of XdV2 boo
wrecently boon Mvbiod by t*L"Ukr£c\r

2bo yrofers.cn of oom'oryonco for thc^oorioo Z'B-X22 

dogdo te bo first teoblod by K*Co2itefencrofe *'* ia 19S4.

proved that for or iptc/irblc function» bavin:: a

bounded trc.T:l&tiion la a •aoiyfebtmrhood of tft?o oorioc 
IB-iSi cosvcrcoc to 4 {£(:: * 0) ■§• £{5£—0)}* B.r.Lliclsi'^ 

Uac rccoatly treated coat- yrobloao aoreorrins this series.

:•© votfcoDGtiool theory cosconiiac the eerdas 

io available* craoyt a paper of r.bito^* uhero bo boo 

diceuased the cor^oryosce of this oorie-j by t&iiryj BooceX 

wot reas of -or w c f ^ pv ore lor only into ecceuat.

3ic fiibfe'o pboeotr.oaoa of corieo SO-2 bacj boost dealt
.....  *7}uitfe by C.a.noorcd', tf.rvdilfcoo'** otc* $fco ©o&vertonc©iT»\

«M»y-<W«^W »U1** t3\Of*J>

l)-w'r.ooro [e?]. :>rori [££]k[94]* ^-vaforsv' [311.
^fitohsaroU QC<2 * £P3] $ £§4Q $ [S5J *
Gd,ib© [ 5?}* 7^iooro [?ll«* ^IJiltor [108] 4 [1G9]«



of differentiated rourior-Cecool sox#©© has hoar 
discussed by i.lViouns'^* Porde^, in 1903* diccaoscd th© 

question of paiisiosiMlits? ct torst-b^fsora differentiation 
of a Four:* or~Boo sol expansion.-

PogcrdisG tho ^.nifonc convergence oS orthogonal and 

norealigcd ,series FI^-i civca by

(1.3.1)
m

5: y } o0 ^(;saD)»

t&eso Gw, is rj£vso fegr (X*4.2)8 3**C*Yo»&£^ ban proved the 

following theorem:
FU'-CPit-: Am IS tbo ftmetion P(2;) ** £<;s) satin-

floo tniforolj ia 2 the Mpscldto condition 
(1.5*2) |2<r*h) - £{»)( < K [log j(l/h)Q
whore c >0* then it is "enifos-nly in % the at© of oorioo
(1.5*1)*

Youro hots aim conSoeturod that in (1.5*2) tho 
espoaent -(£4-0) nay he replaced, -1*

Concerning tfco sorioo

CD(1*3*3$ f(k) ^ a& 9^C^d) 9 0 6 2£6X9

1^YounG [113].
^Yoanci [111], p« >G?«

^£?or& [ 32],
«*n»*i *i'n»Mn;tiw«a«w*



eorraspoodin:;: te i, v?£0x*o

a*$.4)
vt *v(fi)* t>0,

lie c? (t)| t » 0$

mm

WX ®
r lX. 9vC^ila> 9 “**♦* $

hav© aotabliuhoa, is. efeapter IX o£ tbo ptooont thesis, 

a. thoovem paving louag'o -cos^oefaro to cone osrfcent. A 

part of t-Iie theoren roods as follows s

fHilXfll': i* let £L(:r«£) b® fcfeo n~tfe partial orj? of 

aeries (1*5*3) coa?&o6PoaaAa^ to f s Ii[C*3f]* steti that 

£<€} * f(X) • 0* Shon

(1«%6) |f(ae) 1- ^ iw(l/n,f) los»P O^SUX,

oiiero a X*3 *j*> oonstsmt jysaceiosaent of x# a ar.d *

.^W1*

Atsicdlor theor-ea eonoorRiuR sorries B>X1X baa boon

-QVC& in chapter III#.

o’&#C*'¥caasw has also ootlmtod tho i;it@gr&tod

'Lot £ bo e continr-oiis funbtic® €oisiaoA ova? [a*b J} ost& 
let hy iim Xiion

u>(S*f) « mp |f(:i«> - £<^>)| , efa*b]<
l:rl-:%Ks ^ ’

denote a tho aodislno of eentiauity of £ cvee 
Hofer Haxy [111 j p* 5?*

2hmm [m],



-29-

Fourier-Sossol homo!
rtc^(t) “J */£B ^Ct9s:} dtt
ti

uhoro the l‘Ourier»2;ocsol kernel 5? (fc*rt) ic (jivon

(1*9*©)
2 ^<x3Q) ^(t^,)

and has applied these oobieotieno to msivo o, theorem on 

uniforo and botmded eesvoxvjonco of series (1*9*1) “ * he 

liavo ostoriled those resulto to tfeo scries FD-OJ oral feev® 
proved the follot/iaQ as ono of t&o thoorccc ia chapter Ills 

c2££'£sT~S.l 2* lot f bo a function of bounded variation

In € < :t£b« vanlobina; at :r«a and gfconwwa* * r.-uiiTir MW—Hitl".j» t*i.»fcwwT«*awft «i|w» watnunpto '«*■«» i^w.rwi

(i) as a-»>®* u'o hove for e < « < b*
" r «?>«*•• * <okwm» w«iw>inr,<icnu Owi** Msaa'1 V

(3_(syf) —*> %- ff(::+G) * f (as-G)}

'of?imiedis,t> vbco?o o_(s£*f) is the a-tb partial sun of
mil* ii wnnjmi i **mrww an 61m J gwwn 31 ' ▼ «* «fcr**«« m-nWiuMfr* N»uMiv*mawni «tow*wa»—ntfw*i»iwM*» «re»*w*g»y* wl>» i \

ac-rloti (1*4*11)5 gsd#

(ii) if t io coBtlmioaa. m hmro miformlv in s4’ * wnii>i n*wwq» cea^»wi<«*<»i«ii>|j.j» wumwmw y *tK»» nmwotoj* Miff mm* *

for C4 r. 4 b9

oB(s*f) £(::)*

E\ . ,further9 i-oborshi^^ bos studied the corioc

^Youhq £lll] , C 0* ^^Acrot-jol end flitol [?]» 
-^gaborski [$c{J*



t;ivb ggq£indents tending to ©cro $o o -»®* Im Ima
I'i

fjzzmz's&ized certain. tfcoorooo- 02 trigoiie&otric oozlos %
is cfea^-io;? 12 t-?u have ostoEdeC* tiieis tisoeroso to 

doGcol series Given

(1*5*9)

tmera
t£3T

3 ,X^M
Q iC Z1 b,

ojj (::) i* v'2 ev(^r:*bvr;) 0 a ^ 2 ^ t*

If thic oosdoo is tbo ^tmS’loavFeeaol ©a-rioo (Po-ill) 
fof? if s l>[s,b] , d <a <b4 tc02

a.5*10)

where

(1*5.12)

^ .«P1v‘a °
Jb
a

UD. ^ *iC»̂9

C ssi-J

{av^<©v )

^ Vn *y
5 O © 2- 9 t,- 5 ,<m(k- m>1

9&no of tfco $hetf?G2?G p^ovoO* aro as follouos 
tt 5* j^st a o^^* c^mooo

2)

(1*53*12) f5,^ ^ -40 9 QO E *4® Qr4
2tl “rrnfrr~ *#»*■*•*>

f l4”!-43/<-

&£!T

hen oorioo (1*5*0) ecaverr.oo to a fimotion f(s) opntiJF^op^«MW I«K» i»J*aWMnOMGM> * ’ ^ ^-*>--*'--^-f-—*--—>— Qnf*&» Mb 1—*ln~- -[— fl—1 ‘' IMT'1 ~ ‘ v ttWtBM»BW«t»fc*ta*a.U—»-j—HBWh I

in [a,b> sjcb that f(ji) « 0C~)9 M ^ 31b-x 4

1)Bary [ll] , pp. 87-91; Bary [12], pp. 200-214j 
.Ul'yanov [lOl]. ^Agrawal and Patel [3].



C»s*{x* (£(x)| « o(l/&)» eg Hg£2a2S£e &£&><•'■*

eeri.ee (1*5*9)H»«r. *<ift.ua* ibmultm ^ ^ *

*mxzm 4. Z£

JSL ,79 (v>

cn
fvt£'

(v>)
lOG Si < OP, fQ *» € ££!>•»<&,

£&»<£

then 50g3.cs (1*5*9) cenvorreo to a SnnotAon £ e &l>tk]t 
whose ?ougicg-X:t}aoel afeelcg (yT'c-IEr} is ntyem at ,

r'^If»4-‘'^,’C~~^-r'ifiL SsiSl JSdxSsS* iL'lil

function £ raven hsUBMMMMMftWUHMMI —»WHAnHW» 4*>

m
£(u)

fewmtwi

(vSaa 4 '(.), a ^ x 4 b»

in tlio liri.tr in the L^-corn, 0 < p< is o?‘
*J5aa»gWK»n<aWnW. WtTi^KMi »iitiH|!WM>n> <<—ftWHaftW**.*1 H.rW r *+ * «M

mrt&ol sens of aeries- (1.5*9)*-*■—nrwr'iriiri *i ir <ww*imwik «afcr.nn» crw*Mrt*,iqcm«nw»« ’ «

1)
/uIto3.sosor©££ ties proved fox* tricoaocetrie aer-loo

£ t-no ,oonti2cnco oiHMUn )tai«wr “—1   * 

m
a.5.1'5) G_, COS SIX ftLi V

Sat-

fchAt if £lt*O'*&0 e-»«& sisd tfte oo^uosco fa l is tg&al* 

convex* tfco-n the scrioo (1*5*19) cenveg^os, ■oxeej/t at 
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ectaeriiod this result to series of 

ultra spherical functions * Q proved a oiK&Xar

sx’iresult for J&cahi sor-lsa gd& BoiT^K&ioti*’" ortoadoci at to 

series ZZ-T. oral il'VZI# A ainilar tlic-orco lioo boon proved 

for eerier: i.i>XI2 la chapter IX of our thesis^#

PslbLbo^ proved the folloutrc tfeooroc for S'B-XVs 

SDXFaD B# lot f c l[a31:0 ? 0 < c4 b, and lot it lx> 

of bounded. variation is [a5b] * then its Pcitriox^Beasol 

series ri«l-/ eorc/orpoc to t!io sun *r {t{z^O) * f{n~0) } , 

i-rhcn W is a positive integer#

la chapter IB, tbo above theoroa of iito hao teen 

general! cod for V any aon-coro real ut-ntcr greater 

than *-1/2# Onr proof is of uankol»3dhla£li typo*.
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am limaonaAJ, vqv$ bao olao conaio ox-ad khz
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!?bo Ossies oS anp^csci^atioft of Uho r,~tb lal sucio 

of tbo Fotsrios? ocriec cf o periodic function. £ usdor tfco 

condition

pt . .J fCs-i-t) 4- -2f(s) dt » o(t)9 as t —><)•*>,
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.•“*^*3 «* «>*-%/% *> *< rf'
•*.- {./ w.>\*3 *y/V<-*»». W"

■lifO-ri, 9* Xjot f?(:«) ** f(x) rrf lot

9X<»> » •ts(siu) - fCf)* *£ f»e£[Ofll, cCO) ** r;(X) * 0*

fiaiia «t) - X* |?K(«>| «« “ 0<«>. »*•*<*,
€■

[ll"], pg* 3Al.**14f« ^(fQto^Gzdec, [65]*

’uicooroor;;, [£?l] ^Lbotl £5i(],C{,.2icr0yal asif fatal [JQ,



t;hen fps? 0 < s < 1,

y (a*:*) *“ ffe) « odogn ), as s-^ao4 

aloost ovaryvjhc-x-o, fG (cun) is the a-th partial cuts 
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Llidti1 a theorems ore obtained by putting $*0 in c-ur 

theoreno, asscl tbo thoorana of Davy anti OttovSsass are 

obtained by patting a*v«l/g*

be have oloo proved aiallaa? are aulib.o corrcopondiiio 

to series' 2I:~1II in the oano chapter^.
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•y\rnvioo, it io Isr.©«n‘~/# that for n function of beaislod 

variation in (-tTjTt) , the Courier coefficionts are of 

onion Q(X/b)9 .For sari os P3-I, under the aesse condition 

on t&e defining function» b:.F.2hcppatd''>' proved that the
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- HisJiorjpQStl anu lomiQ. bo series

2i*i Chapter il* uc have proved the following theorem* 

Giving tbs order of tesmo in PB-XV^s

hbOfif > 15,. If f is a function o£ bounded variation
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G*P»-20lcl:OV * fees foteti tbo czdcjra of toroc of series

X?P-*I B73& 4/Z>*X2v iy«T\$8s®t&*‘J late proved sirailer rocalts 

£ or I?1K£IJ#
he hove v?itordo& tft.000 ideas to prove oinilor 

thoeroDo for oerioo in chapter VX* 5?uo of ou?
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aoxrioo fl>2 aad r^rior-eosiae series e-orrosporfLIne to 

aoy fiinotdoa f e It £©|X] csd has established tlio

co&vbr^nco <>i thee© i*t5© oc-sdee# D*l3*0wp$& ead B*IV boti' 

ts&^o ortoaded those raonlUs to aofiifiocl Poiirier-Booool 

corioo for,? i c L [C„i] » :;,,C*5&tcbriar£!l^ bos aloe 

established o<itwicorivor-{.:o?>ce of aeries PS-1 tilth i*‘D~XII 

for f e L [a,.h] •

In elioptor VS2# v© to?e extended the thGereeo of 

$u»r; to scries ?IVI2* Suo of t’no thoorer® proved care- os 

follows 2

ffIP-.OTcf' 15* She &l£gQ»C’tixsa hemal of oorioe 
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i&on a 3©2?ioa 4o scrsaebl© <Cfi), it is elo© colled
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2-ot [ *©e o ot*riotl^ iisc^oacisc aoquQmQ of V'Q&&&

cuabcsstf. oeeli that KjoQ cud S^^ob, ©a a**©. Vc„ 
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(CtX)* 1£ Ku « X03n t the Meas-stiDisobilit^

.i.o Insown co Fiocn»looorithriG ourjDability#

2fc© Cessr© curability of FD-IX v&ts discuGGOil by 

Isoore^ is chop <r a 1/8 at tao origin* Eogt©^ bao olco 

constructed a, contimtoua function for Which the ©cries 

FLV!1» for V*> Ot> is act eu&safele (C#a) for 0 ^ < 1/2 

at :i» O* Shi a fsnotion ic analogous to the fore ties 
giton hy Zq$4z$\ whose Fourier Cories dltorgec at s«0* 

l<ros tho &mii of He ore, it is clear that the- 

Qlscueoloa of (€?e) si^sability by direct nothodc 

involves eonnXicoteO mclyais* However* may TomXta 

regarding tUic siacaaMlit^ can bo inferred free Pdoc®- 

suitability* Ileoenbly* Saborslilhas applied this 

rotfaod in coco of sesi'cc
C.’iM&bowr' boo Mocuoced tbo Eio0£-*ou^neMlltf of 

FiV2 for a function *# for ufcioh the integral

P t3-'s
:<t> at

oxiotc and io absolutely convergent#
fuberebi^ bae ootisated the orders of Fdooc and
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raoasa ol* series FB—l bo a function
such that s M/\.a[0,x] 0<et <g. X» ^tUi’.QtQzmP1 ^

Isos el go studied the orfior of ©pprosde&t i on of certain
function© toy Eioss at-d l?os'j£r tsoatm o£ P3-2.

Sabers&i^^ in a series of papers5 has iaveotifsated

tbo oorlco F&-I and 5’£>21 for- certain M{$ior order Mooa*-
coans. B»lVCu'i>ta end have also studied certain
problem© oe Pioss suitability of series rB-XII.

tto have* proved# is. Chapter VIS I* several results os
Hieos S36Q12G parallel to ffafcera&i*© tori; for series a^-HX.

V.o havo considorod the follofc&'as '-ichor order Hices scanss
n

m«o V - dm C^V hx), r > 0S
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(1.10.6) Q/;<n*£) * &- / a
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2,35 bhO fOiK3 Clof?*9^5 Yjj < <i Vp^.5 * &**1» h’j **<> •

*1 \~/A continuous function £ defined on [a,to] Colonpo to tho 
does j if ^ (55f) « 0(8a)* QQ 0 1*

Befer Bory [12], p. 56.
^J&forov [5S]# ^^labors-:i [C7J» [£>9]» [91] to £94], 
^^Csiiptt and thoti [40J $ hhoii [ 9b] # Ch. VII£„
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Apart froo thoco thcoffccs, nan^ other intorootizig; 

properties regardlag uniforo and absolute convcrgosco 

oad tb.e orders of tomes, ualoff ocricuo conditions , for 

the cerico (1*5*9), liavo boon proved 541 fcbic chapter*

In chapter IK, ee have proved the Pioss Giisd-abilitj 

ef sor-ioo FB*IV* Oop theoroa £0 aa £©llo«c;
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