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Cuarree I[
REDUCIBLE SERIES. TRANSFORMATIONS OF SERIES.

AN OPERATIONAL METHOD.

2.1. REDUCIBLE SERIES, TL Fla) v» a ducthl ssncs
e some ()fmn( a-rgm"' Hew La da{)wm
. TII{l(as+bw3
Fy = A mTi{fa+ens

aa Al indafonatont o & "The contijuons  saias
TiMa+rbad] _  Tolat+hs)
Fla+) = ATi{rlasc+Nd = T (a+c) Fa),

. Q *“d"“-‘uﬂ Senes ﬂgﬂurdﬂﬂ( % a fow.cﬁ-ou oé ove OL S
PWGI‘S sa,bhﬁd.,s.. ’b&{)m a e PRLL .\LQQO.&O-M, a(a fee ém )
TT(a+ey) Fla+D = Tila+bhe) Fla), :

T oveles B agune thal a soncs oL udlua.mti.: fon Loo
ga,t.mt'is a b BEm weewrmne welabion 'J‘Qo oy 5%»/‘& ReRES oy
l;u;f:mean&&éws hhﬁa&mb—gmﬂh&zwﬂw@%
he dlislwbed ABon e veplace a kuy atl. ?é km.m e
condilions e })MM whon e \«zf.x@qce Ex-f-«‘ h‘? Q+ Y+! éur
ol «, fow e may  proced &

TT'(Q-fbw’)ﬂ

| F(asn) = T la+cn F'_(QS,

omd e Swes G wecluekl  swhyset & ke vubesod comolilions,

iL ~ﬂ~ﬂ~" a = -n ,
so fab Ho uZled senes Gmials and” Fla+n) 0)-@.1)401 &
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wkj , o Lonil Flan) i L(M.ZL Some kmdq.cf" ngmm éu«cb.a.,g

n-yod
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e vecumsie volation salishsd by F(a) awd & do thes e Gupley
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ot th udicalis tho bybe of sies Kok mey be expecld & ke
seduhls anl Mo shecial position o welt- poind ancl bimciabing
Sealschityin 3o0is no longor hpaors as an anfe Keal accitad
oit [ollnss nabweally fom tha annlysis,

0
2? METHOD ©OF OBTAINING TRECURRENCE RELATIONS.

e lave sme i ol T :w.;é,.F[‘ifs*] 5 domotid by F

0 ST F = 2 Tiad F[ﬁ,‘f:.s 1,

@ G+and F = 0 F[%5s ],

® (S+bs-1F '—"'(bs-l)F[b,:l;I],
oo e ) all Ko porarelit ot angranlid by umby on
fe w jﬁf hod sicle , WAL 1 (1) audd () enly fhe hovarelz
[mw.&sed & ausm%‘id o oluninished.

) . .

GV\ othwQ oL st -»e'de a})#.zw-s “n ,3wa¢€€ ad QAEM 1
Aot vefgsn s made b Mo fack Bab o melhod ks hasa
wied vh anofter comneclion 5.1 Glm..d.g ,u\bh.@a-.ncﬁz.
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To Hese we add
<, C+li

® (6+0), o= e b Lbs; ;"],
At ¢ deoy wob L,.z.,,.g b ae«,
Fom 0~ ® we also ceduced Mo diffpontal eguabion
Sa.béabu'd Lg F namaly |
®  STT(Eekg-N F = x TT(6ra) F.
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- e abowe :ét.a‘..ﬁfiu . G.Q(?MQMQT e man s#gse Bab o
s ol b el afbe e dffpedioting hove basn
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o LA[®) - pae)] o> Rove
A F = R'Fllard;  Rg(OF = B Fla),
o Mab pofomily e chuatios plid by ) we ol
A'Fllasn = B'Fla)
A vecuvstne  welabion bé e vaquned [ 8a6in [l h‘l F ),
i ey M}wm & obsane hasovy , ol Racay .,.,Lm
lxl <1 Ko sswas FLB ,x] he et s of G
as e plosse e sonis F[bw] o cocyes i e vand
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The ‘e tfhed may also ke QH\EJM ‘wablis mclinolit B gomzs eL

Njhm.ﬂw* - l
m
2:3. caruison's TuEorem. (s q[s.;qﬂ I)vo&ss we ey Soma imsh

wralc.z wte of [be éyebmﬁ hootts die & Colson .
Theoiu . Io(z) S an auolybical Lu:(:ak of ke complex vonakle 2 |
Rl gatnfss lhe g,eaw Hee comdilions |
i [(2) 5 vag.la | lv R(z)>0
(i IJo(i)l <Ce®! whae k<TT [ov 1 ’2(%)>o
i) I(%) o {u 2= 0,2, ,
Mo [R)= O idsmteally. .
®tack 5.3,
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Os a [ush dlustmbion o the mathod

24. aauss TheoREM.
ardl [o fa sake of compliBuss we 0L pove Gauss  Hasom.
‘ &+ Fles) = [ e o
o [ 8(8¢) — (§+aXs+b)] Fer) = O
ard el Qssuma 1’=mi.sul»a£0;,'l'ln.i~ Rlc-a-b-N>0, so Hak
oll Mo chamlions awe valid, The opamler wsite fhe squove
bvacket & Cozor m &, and moy  be wnlen Go fhe Jorm
[(8+)e-a-b) = (c-adc-b) ],
el Mlasfone by 2.2.(3).
. C(Ca b) Ftoy =
e | new [loi Mok guion s Gueaas_we.d'

%‘h’j”ﬂ}mussmsuﬂaf

(€=Qy (C=B)m
Flo) = ©m (c-a-b)m

(c-a)c-b) Flc+),

l"—(c-t-m),

(&) Me-a-b) @

{c-Q)m (c-bIm
[lc-e) r(c-b) .

44»;# ©)m (c-a—h)m

m-»

L v (a,b0) b ke cstffiesn of x™ i Fed, amd m >lel,

we hawe .
[ Flesm) —1] £ ,%;‘, ’ Vi(a, bc+m)l
< I [vallal, ti, m- len| |
ql) b=
imm Z n(lal+1, bl +1 el - let),
W (2)
bk . 4.3, Fack 1.3,
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We R R ke wibal westuction wnde ek
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2.5. saauscnira’ THeoREM, |
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o - [6(8+b.-|)(8+b i)—(6+a.)(8+Qz)(8+Q3)J =0,
o make Hu brackelid o;mu Qi e §, e impose o
(z)- | bl+b1.-Q‘—G.x-¢‘13 =2,
and s@w fus condibiom & inconsislnl Lk [he conuagonce
o BF we add ke firke wabikhon lht @ i a ragatio
g =, 5o ot fk ceass  Gnaialis,
We may ~aoml e aunlar i 0 ik lhe [om
[Als+a) = B(8san],
Aue seltig §=-a, §=-a3 un b, we oblaus
Blaz-a) = -a.(b.—q.-n)(bz-q.-l),
Alai-a3) = =a3(h-az-1)(ba-as-1),
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"Thaes Lm 2.2.(2) we haw

) a,, ., Q
® (14@i=bi YI+ai=b2) SE[ ’ b‘..', bz:' ) ]
Qi+l Q.1_, Q3 .]

= (_n+as-b.w+a;-_m KL% s
1L Wi () we clowge Qi b Q=1 we bowe uh plac oL(z)}La
ovalaiosy ch.&cﬂ.lbbmiu Conalx (o
@ ' - bi+bi=a~ar+n =1,
annol %m @)
RG] = R
To povanelin o ke P on Tk vight of Hhes yolalim st

sabtioly. condalion (), awd fhe procass may be Nz]ueﬁd

> Mma‘fq—q bmwtu lon,ws wedueod bg w»; al eak sf’oﬁ{ 7’\4-4

R eQ‘ (%IIC}. & () we Lo.aw.
St f“ -n Cbp-Qt)n ( bq_—QJh
[Q Qa, ] —_—
. SF_ bl) b"

(63~ Cba)n
2.6. TH&E sPECIAL PoSITION OF THE WELLPOSED SEmiEs,
T diffpuonbal oguabis. sabopia by fe ‘well /o;ma‘ st
s M) s e fom
[Sﬁ(sm. aw) =z Ll(éf.awaﬂ]g 0.
Usig te popaty o ke 5. opualse
é(S)x; = [(8+a)y,
S we s ek 2 = o P[P0y ;,qs,aulza; o)
e el piss” puatin |
0 -[a TT(8+av) — TT(8-aV] 2 = O, +=12,...5.
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Tha ofhar sobutions oL s eq/u.ab.éw ot ql)CMz

< F QQ”ISZZTL x| , FE L2, b e, s
ad ik o alie dhubiy bowol  fRh ke ogualien hes axactly
ke Samo [pm i e soF ¥ for %, ad Hacfoe Mok ik Loy solubions
vadidd at d.g;@%

o r[““ skl
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@ [T84+ae) = TS8-I F[* 3] =0

Mo Sufix 1 R we AU wiually sl vidicalis fe
il of @ matbplywy faclse X ok of T hyhagesnabic
seas. Tk offack of Mt factsc b wake 8 equuatid & Sta
Gel e may weplact  oquablions 2.2.0) = (4) by fhe [olrining,

' M_(gﬂr) 2a,+1, Qi +av+! |
» (SI—QI)F T (ai-a+) F * )Q.'l-al-‘l*. ’]

ke ]omeihc(a_haulg fRlon owew + =:2,3, - S,
“ | (8, +a)F = (+Qc) F[%" al'::.tjée;]
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© Sl F =
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[QQ. c“+1 Q|+Qr,]

Q N I?Qt—av
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) (&—q:") F(a()ae\ - T (ac-a+) F(G.H)QL.)’ and

® (S.ﬁéqe’) Fla,as) = (a2-a5t) Flai a1,
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fhe Unpirlance o fuase. ofabos bewg that ks soss o Hc}zmge/-

hanol siote oL (M and (5) awe lao#» 'SIJ..'Q@ (weﬂ- fom&zd‘. :

Fvom aq/.«o.ﬁm% (2),(6), (7Y amdl (%) we magwqoh'-% okecluce ﬁdbud.y
: oL yesulls cmmwg e olucckle M—fm—sed‘sams M ket La&ows
s oS umed Mﬂmamwtnc,ﬁms o\l’h}am&r{ So o8 b

make ke ow%gi,g valid aund ek These mtv\cba.ds 0 N2pyoved

s }aamussa.uz

2.7 RummeRSs THZOREM.,

The o o1l “Paran 1] i il by e st

[ (5+4a))(E+ax) +(8~a0(8—aﬂ]
whik may be wnton
9 [(61as?) + an.(c\u-az\] .
(.stﬁ 2.6.(5). we have Hasefore

QQ| QH-G;i-l 2a,,Q;+Qx .
(Ql -Q'). a |[ ’ qi-aa ! ’]+q1_(a,+a.,),F— ,""Q\ TR

oV L\mtmé q'),-‘ Lo.l Q9

[Q‘h QH‘Q‘L ‘] (I“'Q"J [Qal Q+-1 —_ ']
w | |+Qi-az? (l-e-a.-aﬂ z ?M‘—au-l ’ N

(1=@)n 9%, Qi+ar=n . _
(H-Gr-ﬂ-').)v\ ‘).F-[ ITG -Q‘J.""‘ ] ,

o ﬂ}w&t\wg te ¢ proess  n (ues .

- |J=O’
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o = Rl o]~ S -]

l+q.-aa.+z v Ml~a+®) M{I+a~a2) 17 [+q~a1?

Wa [wsh shew HoHL Qi avd Qs e weal dudl
@ —[<2, < o}
® 2a, < 1
bow 2R *arcarrz > =1 6 vegder @ bounctod o R(2) >0
Tle sanas Con vages | Rla-ait2) >0; ik ix xaguler, R(2) 70,
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(2a)~ & (<) (2a)w
e Seans g = (1+2a) "«‘:'11 ~! , e h’? (2)
__(")(9&109 o -

= -4«—'. 73 Qmua,é.nuf‘ Seaeh IOL })osdiue tmw% |
| (art ar= Do ()"

Aok U = (Ha-ar+2h ,
: U | — Z-(ai+a24v)
A“‘"» wiv) 2-(qi=-¥-1) 5

whicd o sy than uM(:J , R(?) >0, }amdzd Azt < Ha, -qy +7,
P«uw'iad condibiom (2)  holds,

( )(200\“ ( )(QQ;‘,#
Todpe o T 1 < TS

J),@Q@,, lkak 21 (Qq'h W) gud  honee Tl o o S—:fzuzi _.{
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(1+ai-a2Y >0 andt S O(I%Ia‘),
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o [ (840 = TT6-2 ] F = ©,

Q¢+~ ]
)
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= (as+@ ) asras)as+ ) (a-ac) F(as,a+1)
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(1-ci-ag)i-ay~agXI-as-as){a,-a,)
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ondl “Sunca F(Q?‘“)QQ'H\) v “if“’ﬂ IGM%
F— QQl,Q.rl‘ enf'Q'L‘ QJ"’Qb’ Q‘+Qq ] a‘+q‘s-, -n °
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T (@ ((+Ri~R3) (1+Q,-Qn (142-3%)n

)

— (=23-a)n (I- @2-Qu)a (1=22-Q1) (14 2Q0)a
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S —-LQIQG O'./+ (a,+8¢) 0'2,"'0'3/_{
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eqpaliong moy be mosh convisifgy  oloms k«a o 85ubions , avl
we oy lase e Bawfomalion

= 0[2' 0 'u,g]

I

H = g FED ;t’;t’-’;/ ) b, b/ ) i"é] M
B = F, [lm?bdo-c', AT % '”3]

c = -bgub-g F-)[“’f:bb-’-cc, b, l+a—< . ; M?]

= Mb- <b’ l+beb'~c; [ta~c, b’
D = ct‘ Fm[ b ’J")b]

N“-ﬂ—u. bmmLoJm{lM OL lke ch.a.bo-s A)BJC;D w&-gkahud
& o!ohu'«. &wr’t'ﬂ-f so-&m. '1[“4 Lo.r ;Qxa«.ﬁ,&

_ ~b - b’ =< b,b - A L
Q.B, = (l—ad (l—a\- Fm |+|°+|,'3Q-) ? > |_.;’|-a ],
—_ ~b b’ — Jl+beb-c ; b,b'. =™~ y-=!
[P | BH = X b b EI) |+R+b1-b'-q" > x ! Y ] N
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il e Zi3 onol Bin weopocliely.
Mo bromrlomadins T, 8,8, goarale e bocmonc g ik
8ix wambart i SRk [he Canchin one
(), ('a‘i,‘é), (-x,1-g) | (32,75), (%% ¥5) )(CLL-(., ?:,3, |
ondh ogs far wik e Lwltum()wt;q Cavol D gouamle @ growp
oL (20 poms o{) o&&m«&d %qto;q acd 120 C.vm,kavdwj
shobios o fhe Gpe Fen. “lose soulies sedua & ke sixky
slubios o lavmsor swe ek o oloflealdl by Mo vawihe
- clonge (s 4} = (y,0), Rk s oblauad [ exanple hy He
vamable cﬂa.%e ;,Ww & Caoc.
4.4. Seuutions i TERmS oF SEMISE oF ThE TYPES-
| Fead, Feny, Gen, Heay. |
b ke heoonic bompnatiow T.AR. we e taee tod % ancd
g sl Y e clouge oy e of Ho mnchles | comiibing.
lor exanhle (X, V) = (x, 1), (2, )y (x, T3 2. o
e ooy apalists ave no Congas of I e Fir on e
obbun solulioms i Gws oL ofkes lxg[wﬁmbn'c sonts . Eack
onis solulion & Ghical of Sixly Suce we may Gamafomm ay o
the s{x% 'PM oL g bhons oblamed i ke Gatb gopFom .
Wik the clonge of vamable X=a, Y=Ci=y), 66 5" (-¥)8,
eqpalios 4.1, hecome |
o [8(8e6lkher )= V88"~ X(5:84a)6+k)+3 86 )] 2 =0
@ [§(8%asb'<) = Y(8+8'+X8'+6) ]2 = o,



andl T cunithing et 41053, kecomas
®  LX8'(seb) + Y8(84p) =88]z = O
his onabiles ws b veplece e s [F8(508) - T66T2 by
(6640012 w © b bl
@ [8(8rc-b1) = X (6+8'+a)(ss Blz=o0
Refpsane & 4.2, showg flak oyualion () owolle) ae of ke Eyhe
Far, ool M ke cm'a-u'«n—Q @rabios hase e soliulions

c-x)[a b' bl+q+l>' » X, 1= 3]

b/~ |+q+b’-c H+b+b—c, b’ o
© x "¢ rco.)[ 2+bi-c, > 4ash -¢ 3 Xy 3] .
<

C-a-b' [ -b’, b) ¢-a |
(“‘3) Fay e- -b') lre-a- B > X 1= 3]

Jeb=c /. c~a-b' — [ Ly I+b+—b C c-Q
) x °(|-3) Fen A+b'-c l+c-a-h’ > X1 - 3]

sy Far  sedes ouz o cowrte q,QQsluc\é.Keed 3 \uwj
oy [owr poraralit G occupy hegie paraseld poaulisns .
Mo ogal wik Ik mﬁm (0,00) we sk X=x,Y= g
andh ~e ploce 8’ 5,3-8. The egpatios kecome
[8(8-8%c-1) - X(S—S'm)(&bﬂ% = 0,
US-b)(6-6-a) = Y §' (6L 5 -c4N]z = O,
o seftug 2="/U~g we see [BE 5 salbin fos
- L8(8-8"c-b= ) — X(6-84a- ) E+B)]T =0,
| [§(6-6 ~asb') = Y(8~6 ~csi+b)(64+H)] 5 = O,
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Rfjpoa & 4.2, shos that  agpualios (0 one o] Hot type Genr avol
Hal He odguLaQ aqualing  haue a sobution
o) g'bl Gear (b,b'y b ¢, a-by -, ), v
and as ususl P (s bupieol eé s}xt‘g sobutions . ?-amxo»-\fsfa,d'wd”
3% 2 hove oblainad Moy sofiion by Gramnfponig fle poir of oquabions
i by o sobakin, Fan[ €3 %7581, e may by pfponing
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Foo [mbebtes 7500075 ] b Re Geny samis
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B nele Fo preraly choges afpmbeb b
R [0 0] = Y G (6,8 b acby -, ).
o obhui @ sulion i Mo vmrables x, Ti'swesd’ Y= T i
capatios () and (49 o], this saction | seplace §' by -8’ audd bl
[( 8‘-b’)(8’-$-g.\ ~Y'8'(s a-b'c)]z =0
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Stz = YOS and we howe
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®) '

)

[8(8+e-bD) — x(8-8ha-b)N6+0)]T= O
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ba onynal equations have I solitions
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qualion Rk o
[ XY(s)6'4bN - 8815 = O,
ot obfaun aLG.r sove  Sunfile manibodalion
MJI [§'(5'arble) = Y'(5'-6 cairb)6+6) I = 0
L[5 (6-6"sc-b™D - X (8+X8+6)]T=0
skbwv'g ok e e&gu\kaﬁ eswaﬁ»és howe solulions
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=0

. |
‘f’g, ), .

-b'
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T = a S we ohlawn |
f [8'(5+84e-1) = Y'(6'46)(8'+c-a) [T =0 |
I [8(646%c) = X(ra)(8:e0)]1T = O
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e Xoavd Y bows of ke owquial vanabfs ave e
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4-5 RELATIONS PBETWEEN THE SERIES.
G flose sbubini anie ‘a8 voncus woys o expussig ffd-ﬂfads
fofad of tosty e, B o] o type Fer, o [ of Fo the Geny.
I adddion & ke b'\nmé,:mﬁhl% 4.1.c3 17'3 w&é.kaué Foy com ke
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(2) ¢ _'

(i)b Fen [b‘-’b Q,) beb 5 1= 4 X0 3]

- bb. . 1
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(3)/ .
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Budiye:  alio bl am gl sepuasonlalion of @ Gear shie
f-nm wReh he 4 able & oleduce lknéﬂemﬁ Mémw
Gen (a2, byb'3 %, 9) = (145 l-mg) Gcen(l a-b,a’bb’s TH I--xg)

(H'g‘) (l-a:a\ G-CQ.) \q>l—0 b b b l_% ) g.p 1)
= (H—:xfb @kg)- b —aua)'_q-of

. - —yax
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and also
i - [i=b-ba,a’
® G’m (Q,QI, b,bl', 1,3) = (I-i—x)-q(l-i-yfq f"('-l‘)[ I-b, l-b’ ’au—l ’ ]
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conclude wnk an exanple of fais melhod .
0._" b)l I. 1 — = (Q)m (b)m m ~—l Q+m ,bl .
F:n-[c_-, - D"’;"c‘] S )m T afil cem? %-]

b
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CHAaPrer Y
THE DIFFEREXTIAL. EQUATION  SATISFIED AY

THE GenxzRAL 3!':

J.1. wreesuctory REmARS e d;éém.kdqﬁ <guaken.

(i [6(8 +bi=)84ba-1) - x(8+a) )6+ S1a) ]y =0

wik stngubonbid Y x = 0,1,20 | has sebutins validd ak b ol o
B L5 x]

I=bi [~ [ 1+a,~biy [+Q2-by, I+Q3-'°' -b l4ai=ba, #Qa-ba, Hay-ba
| 2-br, I+ba-b, ] x 1[ 2-ba, 4+ bimba ”‘]

S&fﬁég 1'=—J5L' so thab 55‘8 epablion baceM

o [(6'-a)8%a)6=a3) - 2/ §(841-b X8 1-b)]y= O
ad frag oo sobaliods - elaliig 6t sugutoaky ok wfuly o
Rl B fusb o

ai, Ha-bi, 1+Qi-by. . |]
l+au-ar, Hai-a3 >

@ £k [

awd e ol ko o oblined hy pmmg @, @2,Q3.

W B cheplir e obliu sobubiois of () velatig o e sitgulurly
x=l, re sobhlod aschnolig ol doseon.oluig pawars of I-x,
Thio problon fas alvcorly bon. coicoed by Dowbiq: How,using
ke §-nolalion e ae able b suiplly Woligs Gehwigus oo
ex ol spnakal his vaguls. |

®
(Dma;g d.
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5.2. Burchnals Lemma. o bomjoomn ke equabion chongeiq the
womahl & I-x, Mml&moé.hé&u@g&mwb
Burchnell. |
Bomwar. 3] [(8) = (8+a)(8+an)-- <s+ans awdl D =
Ko [(3-D)= I(S) AL(8)3)+ I(S)ZD - £t

)

&
dx

= - ac‘mé(s-m s(s N A*[(§-2) ~
o TNEE) - (5-ns)|
whe A[8) = ((6)-[(®), AY((6) = A& ()
=2.R) [(8++-9).
T Lonma s ansily proved [or =l suice |
0 (8-D+a) = (81) - 8,
-QSSM fok & is e [or n and Qb
3(8) = (6+a,\+,),()(&) ; fon  stnc
DI = ' 6GE = PGB+ 6 = PU+ND, e haue

(S-m.\,,-ID)_ L(S—J)) = (§ ""Q'\M)L(S—:D-). = %(SH‘CD)-J).

-

I i o cotffesnt of =
(§van) ATUS) + w A [ (540
=(6va,,) &8 5 + A7 (A1) (8
=(3+q,,,+v3AqL(83 ENTNITE
Z(sm,..w s+ (T [(er-9) +  + ATYS

g (3 g(&+v-5) + +2(~3 G L(Sw-s) +v A" ‘é(&)
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= A0~ + GO [(Berer-) + ¢ 87 (),
= A’g(8), -
avdd e 'Qn.mm s 2slabshed hg ‘(.:-»O‘.MCG-OV;.

5.3. SoLuTions OF THE EQUATION N ALENDING Powsrs oF (i-x).

'gcv,*am’n; 5.1, 5y may be wontf
(D+b)(8+ ba) Dy= (8+Q.)(8+az)(8+as)g ,
g(8) Dy = [(8)y,

o/

(

whaaz |
; {)(8) = (8 +Q.)(8+Qz)(6+qs3.

@ 5(83 = (&+b)(8+b2)

1L_ e ;& § =(1-x) we mushk weplace 1) by (§-D) ovdliiy bocawos
9(6.-:»):»5, +8-Dy=o0, o

[3csn> Ag(&ib .2 (06 A,/,(s)mﬂ.ig&.:o‘*—mﬂg:o

e,

[18Y = €5 8a(6- -ge6-03 + Ests-) 4 [(6-2) - ages-2]y =0,

o mnllplyws by € e oblaw [1ally
o [86-014 ((6-2) -ags-a) —FsTafs-) - g6-03+ F((8)]y= 0,
Swice %,z [(8-2) ~ Ag(8-2) = (S+aisarvas-bi-b),
ha eqpabion flacfae has solubions "&a by acoslant, by 5, aud
by § whee s= bitbi-arai-as, o alimatisel tha eppuabis.
has foo ol fornclount slutios Gd by @ coufinr, bogp thar ik
'r‘A m-&dhags.weesswwsmmkhlmlbwm
Ol so bab Mo il eqpalibn dses woh base oypal vools,
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| gwt"“ @ 5 an exa..,kh OLQ {ﬂwm <G ohukaGqQ Gif‘ate;'"
M%&gct«g L"‘WoLﬂ:Gtakﬂ

) [L‘,(&\ + 2 [(8) +*[,(8) ly=o.
?L m suck am -QSU-A.QG""\- e a8sune  a tnad solulias
g = ,\goanzyglm : e Lo(d\' = O,

o e cotfficonls  Qn must sabily e velabion

5  Qw L,(eu-n\ + @, [aen-N o, [, Gen-2) = 0,
nd  povbieater  fhi Nﬂqa«m mugh G ke gaba fudl rlon n=1,
so kak

@ | . a -L,(_o(-n) + Qo [ () = O,
o @ b ke Saliafyed Thae auwe o possbi0bis . Eilker
iy o .L,(ol“\ =0; L@=0 , of

M Qo — "'éofdi-h
(D) Q B.(ol)

T [usb of fote codibion iplis fab a oiguil eqpualian
las o solelion kuguinng wik 2] ad fab e apalie:
ey e onlin

(8- 6-a-n |18 + x(8-) [ 18) + o ;D] y= 0,

Gqpalion B 0o of has Eype ke =0
Lo Cun {)wl Sowme Qu Qaﬁo&wj &) éw h>2 s ZGK"S’"
A a solubioh o Y havtnr e b ys T2 W @) e B
jwo e sobution o by € tow the Conclilion (1D wo
Cogor holds ) avdt v s cose ik o nok su&;w o [od

so Mk [)mdcnl
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Wuy&&«k Qn &td&wg (3') s L" v h&&sgtua maddan@ ’éa}' Qo Q,
sherntd Satinly (1)(:-)
T problou of [iddiga solebion of @ d bya comstin
Gw WV‘ thwa'cl)wdu.g ce%%k Qu Sﬂab"-\évuﬂ m_z
Kico - Bm ~eeumlue [oymasla
\ 0
® (eXnsD 1T () = A560) § Guna, + (s LAY =G0 Runs + [(R)an =0,

LN h2>2.
us&j Ik me fho olf Lh':a Cesh J&Iafir e c.msaanr
ﬁl, R‘L H3 ]
[‘_0.\4-1. = 31. H-‘So, l+61+h+°’~

kel v annildalid by e [waar
D808+ BB+ Basne 2) = (S+RNBMNEHAD)]
“ﬂws opwalsr may ke wmlea | |
[P + Q5+ Ba+n+2) + R(8+ Ba+n +a)(8+l?n+n+|\]
awdl su‘hé‘é O = “(Basnea) | —(Ba+n+i), ~(Bpsn) w bam &
2.aluale Py Q, audl N guss
P = Gl
Q= - {2GM - Gum?
R= {5 G = AG (S
whee Gl = (nv 14 Ba= AN (o #14 Ba =AY (gl 4 Ba-i3) |
ord Ga(nY = (nel+Br-R)(n+ i+B2) .

("

This axplars fe anoncly nanived by Dolig . (Peliq.1.p.61). 9
ok of faeh Dl s @) 15 wok @ sobubion of ha apualisn

swce i fads & subafy ety @D o (MG,
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h"\4»4. F:\ em(?abis hma *dﬁ\h-ﬁ;v .
G (e Fva + (1e Ba42) LA Gun) - Galn)§ Fs
,+(h+ Ba+2 ) n+-Bat )] i%}(?u(h-h‘ A@z(l\-l)g Fn = Q.
: We now make wbe of 214, o exchonge he ad cslficis
aval. [ua ok
_ (1+R2~An (l-{—ﬁ'z—ﬂﬂh(HBi—M-\
CD '\!(‘+M)R('+ﬁl+&—nl‘ﬂlrﬁ3\h Fl.\
sab'abiu e ~ecumence  ~olalion
. §Ar :
@  (n+2)w+D ST G(n) = AGa(n) g d>.,+q :
— (D LAGER - Gt 3 Dy, + G D, =
whel s (tieal wnik ®. 'uL

Cﬂ(r\\ = é(n\ 5 Gi(n) = 3&\\
Gea(n) ana g(n) moy be outied . fo g ondl we aea ud

b Mo golubions o L (3)

2 (Ql)n(az)h(a'.‘:!h [ bu-al,bl-fh., bras ] g“
= o n! (0)n(1-9)n Hbu-bm, bien ’

(10) (Qb,\(a'j.\v\ (Q}}p\ bz_q‘, b‘_qﬂ_‘, b‘r'av'i ] g n (D
d y

= & W o9 35 L 1+ha-bi, barn |
e, Saeuﬁmd_zoé 5.1.(0l i aseanding bomas of (i~a).
| 133 bomfoming e ha u (o) wgwg Thomas volabions,
| oo, oflar sobutions of e @puation can ko founal, crnuarg ot wnctar
iffpont conclilions amol i fock we may oblu flo sobublions Gio)

+

| Thase sobicliors Rl oz (1) avdl (5) of Dol 1. ave
sham by Palig o be vidapouddenf.
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Q.,4Q3

by a [smal brecess icelly from. 3'1[Q|J ba 1™ 5] e

$ (Qo)f(Q-L\«(Q'Qv ) (,,.)h
Zl 'G‘)*(bm)f r%-‘“c g

@dnaIn@)n — [Q.+n,q;+n,°~s+h ] 3 gn

=7 AN 3fa L buen, basn
i axpessin obviousQy ciagas, bt i sabifis Ko afuse
salebin, 3 awdl my b bomnforced ks o soliliond G0) uguig .
ot ol

Qien, Qyh,Q3 +1 | [(-n){ba-b) "(bren) [b,-q,,b,-cu,b.-q; : ]
$F‘:. b(+n, brtn’ I"b-._-fa.)r(b«.-av)r(bz-as) 3l H-brba.) birn >

T+ idons (b ZZbs),
To L«mﬂ e s:&(:a.\a((s) dehgf wQSd'y ‘§sz
hqﬁq&a\tz,&&mwa&z% | _
w [8(84s)S4s-D2 ~ §(6+535A (B4s-1) = g(8+s)§+ €2 L(&s)]z- 0.
U we assume asios solulion f ke fom 2= HAE" fo= |,
Hon to estfffeonle An mash salinfy
0 nlne S5 A n= (ea-DT8)rss=2)- 304520 Pt 4 [ (nr5-) Ana=O,
awol i pockiculas |

sC+s) A1 = 56 (8+a2)6843) = (84a- Nssar~D(5423 ~1)

— (s+br=1 XS+ ba=1) i

=.s E 5(‘3|+Bi\) + Q@1 +Q1Q3 +Q23Q — b"oo.z

=$ S(Bwba.-m-q‘b\( bi+ha—a1-23) -Cb|—e3)cb1.-°s)§

: (bisb, —q.-Q'g)(bH-b; -Q2~Q3 ~Q3, byr-ay -1 .
Yok 5 sy A= Cl+s) sh Ibwb,_-ta.-as, Ln-bz -Qz-“%]

(0

wals [Feck s 13,19; e velalion connacling [3,(4,0,5) itk h(s) + Faa).
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e o T = o Bhcauinsbrbmn-an® ) subifyiog
[5(S+Bu+bz-ca.—as-l¥8+bg4ln-m-% = (§+b-asXS+ba-ar)(6-n)] FX =0,
e, [!‘(8) =3 (8)]F. =
We new <aorvange fhe of:mﬁw'
) L.(S)—g.(&\ = P+(8-n)Q + (8-nX&-neD R,
o-d seftng §=npn-iy n-2 w bm we |l ua'&wsLu’PQ R.
w P= W Q=MW = [N +g.(n-D ; R =(brrbr-ai-a2-2).
Pafpmirg o opuralinly wiclenid by ke vasvangod opuals: we
hase |
(15) PFa— nQ.Faat + nn-) R Faea = 0O
o , .
‘ Q = ;(hfSQ.c—vlj(h+S+fiz -) -(A-D(n +§@.,-1)(n;s.mz; 2) ;( h ;b.-qw:)( h+b; ~a-{)
 ad faefo | |
Q — 14 [(s2) - ngs-a')g,

—m———
ma—

= 54c3=Nnesea-Dhss+az=1) + (spa3 - Nnts420-2)ns5422-2)

+(n+s+b ~2Yn+s+bn-2)

_(54"-1'5‘()('1&\ + 23 +Qy +q,_-3) +(s-2)(2n+ bit+bs)

|

4G5 2)? +(a3e N2 s bt ba) = (@se)?)
= —(s+a3-1) (21 + 13 +a +0-3= A ~bi- ba. —s‘+ a3 +3) ,
= O,
Ths fre corlfiesnls of (n+s-) Ant i (0) aud nF, ok Gs)
ae (Aovtical. lo make fre hacRssary onan»aa& o ool em esnbs

o (bi+b -G'L.-Q‘Q.\(bwb].-qa—‘l'b
wa (15)  we seb CP“ Lr\' (s, F. awd ]wd flaF
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Cb“ ga.t(,,[yﬁ.g (u) so fhal we howe ag a solubion é(ss

b,+b, Qr-adn(bi+bz~qras),, bi-a3, br-ay, —n :,
() g Ao nt (148)n 32 b”‘bl‘ch'qs l) +b:.—0:.-‘13 g

S he. ouguial palion & symmalical with wopuck & o, e,

ard  Suece ’L'mntoo“% ms&eu&ck&dhggsﬂ@w%ﬁa}’
(bwb;-qrqﬂn( bi+bs -Q‘L‘Q‘b“h b,-ay b,_-qg, -n
(I+9)n ‘ SF [bwb;-q.-Qs bi+ by-q2-94? ]
t}a M;UWCL'&" Lo-: ;owwwufébmc oL Ql)Qz,Q‘s, Suoa ,mumt'o.b«éns <3P

0]

e &Qdf qﬂnﬁicthv@ oL e !)MMI‘S-Q Momae yofobiong

S4. SoruTionS | DESCENDING POWERS oF {(i-x).

“IoLobfawx s,e“m. i daseondiig posrd o (1-x) we ser
T= % w aualen @ o lhe fogh &ctm; whRech thon bpcomas
o [[(-6) + 3 s{A[-s- -1 = g(=6-0{+5" S ST [5-2) - a5 {1y-0.
e sl oqpalien [(<8)=0 La-swob‘; an,aas, so Har He

Qq,mf»&. oblaunid by sefty - "S z e
o [[(“6-a) + ot Af(-8-1-a) — g(-6-1-a)
+3 (8+q.)(8+a.+ l\i L(—s -a-2)- Ag(—s-q. z)§]z =0
has a solution Lo bajwiaur tom .
Ossuniig @ sobuion 33,AnS7y Ro= |, How An mush satiofy
Ha oliffponce velalion
® L(—n-q.mn + (n+a.-0EAL(-h—m)-g(-n-m)ZAn-.
+nsam-Nna-2)] TzA-"L(-'n-a.)- Ag(—h—‘u)gﬂn—m =0,

- e
(Do.rng log obfawed ke welalion keloan Tk thea goluliond (o) ool (16)

Q| ’ Q'I.) qs

ot e il by, by’ -%] @»631 b.68.0s).



(00

n porbieles iy mab ke gabiafodl o ne (o

L("V\-Qc+ ‘) =0 amD(
(1 +ai-bYl+a—ba) %
AL = @ g | — (+a-a2)(+a,-a3)
— — +a,~b, H'Ql—b‘:. -‘.
- % 5r1[ Iw.-:h, l+-Q.~)a3 ’]

We consiolas km&m
g o= W g (M
R 5 ammihilalisl by the ofunls
[§(5saarXS4ai-ca) ~ (6 +lamb)X§eha-br)(5-m]
Weiting this opaler 1 fe [om
[P+ (6-m)Q + (6-n)&-ne)R]
crol embialiig PyQ andl R we may shews Hab P subsfis
ke dfpee elalion @ and Heafpe ok
o G B E[TRSN a
o o ssis solubion of fo onguiel eqpalion of e 2w
deseamclig powees of (1-x). Offar solulins oz obwsnsdy oblaed

by }nmu{'i«g ar,21,23 . Cso Smw@ () 0 a sobubion vald
at ke Songulaaly x =<0 ik mush be a Conlank muliple
o ke sobulion 5.1.(3)  quol c\m}mmﬁ c.»%wwb oLva‘we
|od

© (I‘x\-q'ga(% o 'ﬁ;::-’cl:‘:t’_:: 5](7-!?5"

— Q - [Q"’ Ha-b, Ha=bn. | 7O
= (-)'x ah l+ai-az, 4a-a3 > x 1,

0
o CHAUNDY, 2, p. 62 i) .
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