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'In the previous chapterwe have seen that

D= X4h42# { th let=L andfilm EO (model hason integer solution

The key ingredient are thepolynomials fn whichweknoware the
minimal polynomials of

the
primitive elements of the ring chess

field of KIM .

But how con we find these primitive elements .

DEFINITION WE DEFINE ADICETOBE AN ADDITIVE 00139180010 IIE I GENERATED
BYTWO COMPLEX NUMBERS We ANDWz UNEARLY INDEPENDENT OVER IR

WE ODYTHDTTho DINES DRE HOMOTHEN IF DNDONLY IF THERE EXISTS DN EETENT

CE Cl× SUCH THAT A ,
= Caz .

wewill core of I only up to homothety
Thud , we con normalize fondget

Fz
A = Wjz 7L + 7L

usually we choosea positive orientation ,
i. e.
,
Im Cw , huh so which

suggest looking at the upper half-plane

He
Hee 17mL -4 so }

→ lattices

WE GET A DRJEANE MDP It , ,
I IG×

.
HOWEVER THIS Is NOT INJECTIVE

Lemma Va ,
b
, c , d EIR ,

IEAR ,THEN Dm Ia¥If ) --⑥d Im It)
ICLt d 12

Proof ajthf = CAclu't Cad tbc ) s tbd Itdad-bolt) i ⇐out
ICItd 12

The ambiguity in associating at to a lattice lies in choosing on
oriented basis forA . MMM

qw , +72W, =KwokIkwi
then F dis , c ,@ ,

a '
,
b' is :d ' E K :

twine:Two: Koi : III:"oui
and clearly tab ) Ig:%) = If 9) .
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INDTHERUDRDS ,T=lE-81 f.Slack ) = ITEM , CRI I det T -- 73

Lemme (Binet )

Lil
Two ORIENTED BAOLSTOR DANCE I ARE RENTED BY

SMDTRIXIN Stalk )
(ti) At

,
Is HOMOTHERETO Itq⇐> FTE ,SLzC7) NCH

THAT Ez=P . -4 =CQ4th)/ccz+d )

(Iii) HEEL FEE It '. A- IOHOMOTHEIICTO Ac

we con therefore defineonrhltionof.SK?Llon2tondoltainabyeetion
g.hCMH ,

LIE "

Definition Tale ,8hCK )HII 's

Corollary TCHDCTSFDITHTVUY OHH

WE NOIETHDTTCHODHBEGENERDTEDBYTUO IMPORTANT EVEMENTS

5=(9-10) T -
- ( to! ) Tell -- LET t.SECSTR.is

Its - HE Ii→ It1

Definition AHEHUPTICTVNAIOH FOR A- Is ATVNCTON f if , s INCHTHAT

{
.

.

f- Is MEROMORPHIC ONE lhohomohfhiconclldiseretesetoffts )
f- CZtwl = f CZ ) htWELL

THUO
,
DHEULPTICTVNCTOHIOD DOUBLY PERIODIC MEROMORPHICFUNCTION

there oretuo complex numbers www, such that
f- C Ztwi ) - fCZtwh-fCZI-VZEQWEIEROTRB.co8- FUNCTION

AZI -
-

'ztwe.FM/cz?wpt1wz )
Theorem ÷. 8th to AHEULPTKTVNCTIONTOR A WITH DODBTEPOTESOH A

8Gt SATISFIES QCZK-48CZP-ga.CA/8CZI-gzfAI
.

WHERE 92#1=6%7*4,0,# 93kt ) -Now?¥uauto
" I
. 8CZ+W ) = - Az) - few ) +4

8 '

CZI . 8kW )
2

V-Z.us#AS.t.z+weA-/8Cz7-8cw1)



Lemma Gr (A) =wI¥ygwIr CONVERGES ABOOWTELY FrZ3

Proof AT Wi ,wzBEDBAOSTORA.TO/elE7Lz ,
Elli

-
- for ,wit@zwzlai EH ,

Max tail -- l }
-1=112#ECll=8l
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Remark Observe 92km CAt -- O

ProofofTheorem I
.
REID HOLOMORPHIC OOTOLDEA

.

• •

weneedtoshowthatitssev.es converges absolutely
• . .

onedunifoomlyincompaetsetsr@ae.Iio.9D.Y...,EEhRiwI5IYoeZFueooseueeiwi.nz.wniEc0@aelcz.u
're - two )IZWYY.tw#/sRl2lwItkiwil=5IlWl2lY2IWI41WPtHwweE

,.it#'w,.-twlesrZIcaoweAllol1wP
& CONVERGES DBOOWTELYDND UNIFORMLY .

8 'CH=
-
2 I 1

,

Abalone
,
this series

woe⇐wi converges condition
ellipticfunctionaswell

SINCE 8115 PERIODIC
,

AZ) AND 8CZ+W ) HAVETHESDMEDERIVDTNEBNDOO
8CZtWl=8CZ) t Ci

evaluating at - E

8C¥l=8twzId, But 810 EVEN ⇒ 4=0



Lemme THE DORENT SERIES FOR 8Gt AROUND Z-- O IS

AZ ) = ¥ + ¥4 C2h
-it ) Ganz (A) Z

2h

Proof for k> I IZ Is Iw/
Draws I

Eun -wtz-wzlu.iq, . - Y Futz 'htt'T!
AZ ) =¥zt¥w¥fyoy (htt )w¥In = ¥, t IT Chtt ) Gritz Z

"

We observe that Gun = o .

then

8CZ) = ¥z⇐( 2Mt I 1 Gantz Z 2h

¥
+ 3942-2+5 Gq 2-4+7Go ZE . --

& "

CZ ) = - Zzz t 2h C2htt) Gzntz Z
2h"

=
-¥+6 Gg Z +20462-3+4298ZI . . .

PHP = ¥6 t944¥,
t15/66+21Go Z2+ . . .

8izt=¥- 24Ga/¥z-

80/96-168
Goth . - .

8 "CZ ) = Gz, t ¥7&h - it 2h C2ht 1)GantzZZ
ht
= ¥, + 6 Ga +60462-4210482-4. - t4t . - -

AZIZ ¥a +6 Ga +1046 It (994+1498)-241 . . .

And wemay guess that

8421%48#P
-

60 Gg AZ ) - 14046

We define fCZ ) = 8
'
CZK 48613+60948 CZ I -14096

IT 10 EDDY TO SEE THAT fCol .- O DND fCw7= O two A-TORTHE
PERIODICITY . ONCE f IS HOLOMORPHIC ⇒ f Is DNOTDNT ⇒ f=0

Theorem THEFIELD OF DOUBLY PERIODIC MEROMORPHICFUNCTIONSFOR A- IS
Q (8,8 ' ) DND WE HAVE DNKDMORPHISM

Clean
,
uya#8 ' I

(Y ? 4×3+94×+96 )

example 8
"

CH = 684212-30 Ga



Lemme EACH

Gzn
Is D POLYNOMIAL IN Ga DND GoWITH RDTONDL COEFFICIENTS

Proof BY INDUCTION
.

• Gg = ¥ Gaf From 8 " CZ I = 6812-12-3094

• SUPPOSE IT TRUETOR

Gza
thE h

Observe that the coefficient of Eh -2 In 8
"
Cz I Is

&h-1) 2h C2h t 1)Gantz
And In 6@CZ 12 Is a rational Polynomial InGenD= 2 , . - . ,

htt

(2h ti ) 2h (2h - I) Gantz = 6 I(Ga I . . . I Gantz )
Policethat the coefficient of Gantz in the polynomial is
2 C2 ht I ) - DOUBLE PRODUCT BETWEEN&ht ItGzhtz AND ¥2
⇒(2hthLIG2h+2=6 E (Gal - . - I Gzn )

to th 2,2

Theorem A IT 7L
+
it 7L WHERE tEIR

¥+Mf Gun I A-e ) = 2 Ztdhl
IT2h

Proof Gzn Htt ) =
w?¥o,wtzn-T.az?Ex2ueiCZiITIZztiT2h=ZI4Y9#T)2ntz¥I¥f

,ozcz.IT?zztiT2n=-ZzIELzTIgznt--=22ffahnI+ . . .

and now toking the limitwe coned
the second term

.
notice thatwe con

switch the limitand the seembecause thenormal convergence
of Gas .

fondling 2. C2h31AM EQ thZI

Proof WE PROVE FIRST THE CDOE he 112,3
Tt con be proved that sinCITZHITZ III l I- If ) = TZ -IZ3212 It .
on the other hand

SI h#Z ) = C- I tht ' CITE 12h
- '

= ITz
,

⇐zP

(2h - I ) ! If
t - - .



COMPARING COEFFICIENTS Of 2-3 :

IT?(2)=gI3⇒3C2 ) = GIZ
ODME THING TOR491=9104 AND 5161=16

945

NOW 25,13hm EffGan Hel =.LI?zIKizCAtliGatAtD=EehjnfoGzH-tliehjn+yGaCAtl)=El2fk iffy )
= If fo ,#g) EQ ONCE I IORDTONDL .

I APPROACH ITREUEOOHTITETOUOWINGTVNCTONDLEQODDONTVR 5
SCZ ) = 2121T# ' TCI -Z ) SCI-Z) sin TZZ
SCI -71=2124 )

-ZTCZ ) SCZICOSIZZ
taking Z=2hSCI -2h) =2C2IT )-2" Tan ) Sun ) Cos 2tTh

2

2454.24=21,12-711121165
Th

teachTati)=h ! t HER > o
} (2h)22 SCI -2h)
Tt

=

@In . I ) ! Cos#h )
-

④

Now we knowthat 5C-me - Bnn the740where Bn are Bernoulli 's
Numbers

Bn f.) Bu Bo - I

⇒ SCI
-
2h ) EQ .

•
¥ da

- I

Remark ITCDNBEPROUENTHDT
-

Genes
.

- 25km +21,22kt? IfGen. ,lmq
"

g-entice

Weierstrass 'S - function

2ham be seen from the Laurent expansionof the Weierstrass
8- function, it hes doublepoleswithvanishing residuesat the
points of A ⇒ we conintaguate



Theorem 5 iz , A- I = ¥ tw.IT,go, lz.tw t to t Ew ) 's DN
ABOOWTELY DAD UNIFORMLY CONVERGENT SERIES ON COMPACTwBETS
OF CIA DHD

I
. adzS C Z I = - 8CZ )

11

.
SC Z +W ) = 5 CZI

+ ECW) Where p : A-→I IsohomomorphismIll

.
IRHI = R (2)+2Ti

IV. JAZ T d2- = I 8 '

CZ I t 5Ga Z t&

18CZPdz = ÷ 8 "'Cz I
-

a Ga SCH+1496 Z i 4

WHERE I IS CDUED THE 90Doi - PERIOD Of 5 DHD IT MEDDRE THE

FDIWKE Of § TO BE AH EM PRCTVNCROH .

Notice that z encodes the periods ofdifferentials of Ea. ahem
paired with a loses of the singular Homology C later moredetails )

AROUND O I CZ ) = ¥ - ¥
,

Gantz Zm"

Weierstrass or- function

•GI -
-Zw!ofl -I ) exp CEtzel

Theorem THIS INFINITE 190000 CONEREES DBdowney to D HolonORPHIC
TUNGOH OH CI WITH DIMPLE ZEROES ON I DND to -ZEROES ELSEWHERE

8C Z
+
W) = GCZI . UCW ) - exp ( Rcw) C Z t HE I)

where 4 CWI = f If WE2A-otherwise

Theorem d log orca -- 3oz , logarithmic derivative
8CZ

, ) - DCZz I = 8 CZ I t Zz) 8CZ i -Zz )
GdZ , )

2 ofCZz )
2



j -function

Remark If Fis an ellipticfunction for A- ⇒Faiz ) is an
elliptic functionfor za

84Gt# -¥ztw?4±yqyz÷w, - Hwa ) - t-284 ,#

Definition GIVEN A
,
WEWRITE DCA ) = g} - 27932 THIS Is CLOOELY

RENTED TO THE DLOUEIMINDHTOf THE NBK POLYNOMIALTHAT

DPPEDRS IN THE DIFFERENTDLEQUDROH FOR 8 .

IF e
,;ez , ez DRE ROOTS Of NCH D POLYNOMIAL ,

DC# = 16 Ie, -ez)
2
Ce, -ezfcez.GR

↳ 9=8, ( WE ) ez-KIWI )
Proportion FOR DANCE A

,
DC# to . ez=8CWHzw4

WE DEFINETHE INVARIANT OF AUTRE IS

j#1=1728 GCAP

8211122793# 12

Nice faetaloutj .invariant is that it characterise latticesupto
homottety :
Theorem IF A. DADA ' DRETwo DINES IN E. THEN jHH=j ⇐And

'

Remark DCT.zt-ccz.dk/JCzsV-anyT=lEIle8LzC7L )
intact qgc.EE?EEEtz%E8g5iEs

There is another definitionforthe 's.invariant .We'llpresent
A-here since jinuariontploys a central role .
WEFIROT DEFINETHE DEDEKIND ifFUNCTION

EEH fl -4=9
#
NTI a - 97

THIS FUNCTION SATISFIES rfcz til = 3*2627 RC- ¥ ) = fit 2K )

wherewe choose the branch of the square root which is positive on
the positive radars .



THENTHE MODODR DOOR IM INDHT DC E ) = if (c)
24
IS Now WEDRLY

B MONDETORM OF WEIGHT 12 ON SheEk)
WE DEFINE THE j - IHVDRIDHT TO BE

j CE) = E8#
D CI )

E4191=1+240 If 83cm9h 83cm--In 83
I
Normalized Eisenstein series . THE j -WVDRIDHTHDSTOORIER EXPANSION

jcat-ffh.no#.n3EahnlntIh-oiM-ft7f4atIfE7EY.
Elaarlyjczs is aholomorphic function on It having
meromorphic continuation to the cusps and it is 5404 -invariant
However

, j is not onalgebraic function inthe sensethat
5 EDotCal , jCcr ¥ jus )

Weber Function

THE MODOble DISCRIMINANT DO not VANISH ONTHE UPPER H DLF PDHE
,
00

WENDY CHOOOED HOLOMORPHIC CUBIC ROOT WHICH to REDL VOWED DuoWING
VON DEMHE

82 191 = Ea 191

A (g)
43

WHICH to HOLOMORPHIC DH Ht BHD ItDODDNOTORMDDON PROPERTIES

{ 82 CZ t I )
82 C - ¥ ) I

23282 CZ)
82 CZ )

BY INDUCTION ya /ca#by ) =29
- bed ta'd

. od

y, ez,

From this we see that a is amodular function for the
congruence subgroup :

a bToo (3)t = { ( c d ) E She CK ) I a=D =o mood 3 OR }
CE bEO mad 3



Now we con define Weberfunctions
fca -

- Lai YIII = oi
÷
II Choi

-Y

taHH 7,4¥, ' = q
- too Ill

- an
-El

HH -

- R2 247¥, =
R a

¥ II
,
Cham

THESEFUNCTIONS ODDofY MDHY INTERESTING IDENTITIES

f
,
12Z) fz CZ) = fCZ)f, CZ ) f-z CZ) = FL

The definitionof Weber functionsmay seen quite unnaturalat
a first glance butthese functions arise organically when
studying the 2-torsion onthe universal ellipticcurve over I .

Theorem VET e, = A I I ) . ez =felt) , e s = A l II ) THEN

*÷÷÷÷*¥¥¥ii÷i:
Corollary 82 the Huff6 =

fity¥6 -

- fig??:#6

a. "an ¥¥÷÷÷¥÷¥¥¥,
'

iii.
'

i¥'i÷¥ii¥
'Tt follows that H is a modular function for the congruence sub.

Too(8) = I (Ebo ) E,Shall I be⇐o mod 8 }

whereas fz isa modular function for M241

Geometric Interpretation

we saw before that there exists on isomorphism
①IA- e , y Ez
Z

, > ( 8 :8 '
: n )



thismap describes how the algebraic description ,asa curve with
Weierstrass equation connects to the complex analytic description

E-
E
IHe

THISDLDOHOWOTHDTTHEOTDNDDRDBDSIS HI
,e
CE-L (f)=L 0¥ ,

X ¥4
ADMITS DOIMPUE DESCRIPTION ON HE

ANDLYNC OLDE D8 DZ
,
8 dZ

.

given on element we# weobtain acorresponding elementin
the singular homology by considering the image ofapath
from Ottowin I

At , , Hal Etc )
W I >How]

The Poincare' duality pairing may now be computed by calculatingthe line integrals

§dz = 1 d2-
=
I And !

"

KH dZ I!8Hdz
the Weierstrass Z -function provides uswithaprimitive for
Hz As 2

'

CZ ) = -8oz ) , sowe see thot the periods one described

precisely by the failure of Z to be elliptic and are encoded in
the quasi -periodmop .

Finally , the Weierstrass or- function is related todifferentials
ofthe# kind .

COMPLEX MULTIPLICATION

WE RECDUTHDT ORDERS IN QUDDRSTCFIEHDS GIVE RISE TO HAD Of DIT CES
Er .

- proper fractional O - ideal.
Er = IN,B] SOME d ,BE K

how WE REGARD K DO D OBOE OFQ : KCs Q ⇒ IN
, BI GIVES

RIDE to the AK
+BK SINCE XSND BORE INDEPENDENT OVER IR .

THEN WE DEFINE THE j - INVDRIDNT

jcetjCA.cl
Recall 8 CZ +W I = -Nz ) -Awl , ¥ f 8

'

CH -Kw )
2

8 CZI -8 Cw ) )
IF Z =W 8122-7=-281At¥ (§!{Zz} Y
Recall 8g:{¥1,248His

- 928HI - 93
6 8 ( Zf - 82

2



THUS 8CZZ) = - 2 -8Cz ) +
C 12 PLZ I 2- 8272

16148CZP- g 28CZ) - 93 )
BY INDUCTION 8Cnz ) to D RDPOND LFUNCTION IN 8C-27 FORDU h

Theorems LETI BE D DACE . THEN FOR DU LE Q 17L THE follow ING
ORATEMENTO DRE EQOIUDUEHT

I
.
8CAZ ) Is D RDDONDLFUNCTION IN 8CZ )

11 . xIc.A
Ill . F DE K IMDGIHDRYQUDDRDDC FIELD WCHTHDT LEO DND
A lo HOMOTHEN to D PROPER FRDCTIONDL O - IOEDL .

FURTHER
,
IF THESE CONDITION DRE ODD OF IEDTHEN

8cal = ARCH) WITH ACH DND BCH
B C8ft))

REDDUEY PRIDE POLYNOMIALS SUCH THAT

deg A = deg B -11 = II ix.AT = Nca)

This theorem showsthat ifon elliptic function has
multiplication by somea aee , then it has multiplication
by on entire order Ock .

Remark WEAK RED IE HOMOTHER HAWES Of AMCES WITH IDEDL UAN900010
fix d and ChooseI E Cl NchThet O -

-

full ring of complex
multiplication ofI
A Is D PROPER ResetONDL O - IDEDL DND CONVERSELY , ANY

PROPER fleshONDL O - IDEAL IS D DID CE WIN CM BY O

TWO PROPERTIED97 ONDL O - IDEDLS DRE HOMOTHETIC DO DIDCEO IF DND
ONLY If THEY DRE IN THE ODME EQUIVALENCE AIN IN A (O )

Corollary THERE IS D BIJECTION
Acela

, homottety classes{ of lattices with on bye }

example APPOSE A HISS COMPLEX MOLD PUCDTIOH BY Fs
⇒ Ock CONTAINS F3 ⇒9 Is EITHER 7L I Fs] OR 21-11-21-3)
AND THEY BOTH HAVEUANWRBER I

.



THEN THE ONLY DIDOES (UP TO HOMOTHEM ) WITH WAKEX MOM PADDON
BY F3 DRE II , F3 ) DND I I , HIS )

Question Nowdoescomplexmultiplication effort the j -invariant .

jcit-jc-s.is ) A this
↳ only lattice ,optohomothety with complexmultiplication

gz Cid ) -- g , CA ) =
i 6g, CA ) = - g, CA ) ⇒ gs CA-to

THEN j Ci) = 1728

OPPOSE how We k£-3 ,
THEN zT=W2= - I -W

t -Gut"cnn.im#Fz.o,Ch+nnws2k=chimm?FIo.o
,
Cn

-

citwiml"
= I
cnn.FMtoo,an.mn?wmYnxGmYinrFLsouerouz

THUS Gzr, (A) e IR ⇒ Ga EIR . how

we"In,n¥?¥,@twmwsa inn.info?GlntaYm )
"

cnn.im#7o.alzImT
= I 1- = -94=94 ⇒ (co - it 94=0 ⇒Ga --O
himE 7L
Kim#Cao, (DhtM )

"
⇒ 94=0

THOo j CWI = O

Theorem O ORDER IN QODDRDDCIMDGINDRYTTEUD
D= PROPERFRACTIONAL O- IOEDL ⇒ j Ce ) Is AN
DLGEBRDK NUMBER OF DEGREE AT MOOT h C O )

Proof FC2.gz.gs ) = ¥2 t IZ, Qncgz.gs) 22h

By assumption Axed , Kaz , 92,937 = AOKI92193 )) EACH )

IN QKZII elementsare Itbnzn 1304821831)



OH THE OTHER HD HD 8cL-2192 , gzt-tzyz.tn?ZQn0gzigz)dhZ2h
NOW TOR be But CE)

#) 8C 6(a)Z , 6cg,) , 6cg,)) =
AH PLZ

I 61827,683)))
BoCPCI) ,

6Cgi , 3D)
JlNCE g} - 2795=10⇒ 618273- 270cg327 €0

we 'll prove in the next talk thotthis condition
guarantees the existence of a latticeA

' such that

g z CI 't = gd Cga)

g 3 CA't = gig
I £83)

Now *) IMPUEOTHD At HBO CM BY Gca) . THEN

D= orcs) a 9 '

REPDANG 6WITH 8
- I do O 'CO ⇒ 9=01

.

LOOKING AT
EQUDNONO FOR gu 83 , WECONCLUDE

j CA ' 1=8 Cj Ce ))

SINCE A
'HDS CM BY 0 WE KNOWTHAT THERE DRE ONLY hot

100001BUTEOFOR j CA 't ⇒ ONLY hlol PODIBIUTEOTOR Rj CD))

once this is trueforsell be Dot CE)⇒ j is onoutside
IWMBER WITH DEGREE Ehle) .

exercise I WE know j CA , I - j CAz I⇐s Fae i dat = Az
AHOW THATFOR DN EUPnc WRVE E WITH DITCE A- , E

CDN BE DEFINED OVER IR⇐s I one G
'

e x# = TA

exerciseI LET E BE DH EUPncORNE WITH CORRESPONDING DACE AHI
SHOW THATTHERE 10 DBDds NCH THAT A-= w 74 Ek
WITH WEIR Recc) = Wz OR RCC) =D

BESIDES
,
SHOW THAT Rec-4--0⇐> THEWBKPOLYAMIDE

HDSTHREE REDL ROOTS (THUS E-12] C IR)



Proof DC-4=12111529174-9424⇒FIRST WE UOEG-EXPD.NO/ONOFTtlE8.TVNa7ON (Theorem 18.4
Long 's Book

"EllipticFunction
"

.

GCZ , -4 .

- (ziti )
- let"" e

*IZC I
.

e'" iZINIICI-9-azlcl.ae/az I
( I -9872 ziti -L

-I> RECALLTHAT • GCZtwl-GCZIKCWIEXPCRCWICZI.IE , ) que• @(Z, ) -&CZz) 8CZITZZIGCZ , - Zz ) qz ,@
HE

812-112812-212

Ez -9=81121 -DCE ) = 5C IHLE) e-
ME 65¥12

6C 'zI25¥12 F GLITTER
bisonodd function

Gl 'It =-6C1=-9-D= 6k¥ ) e-
"" E.IE/Ih2AEz--Ez=8Ctz1-8CCtIzI=5CEil)5fEl=eHkHd.GcE126C 'z125¥129KERN 12

HEH ) = -e
"" t''

GCE ,
IEA.UA

Ez - e, =8CEHzl -8cg , . Flett ) GCI ) =
.

e
254¥ ortiz

65¥12 HEY 64¥72HEI
'

Dcg 1=1619 -Gl ' Ce , - e3l2( ez- est =

=yg e-
RUIZ -1241kt ' ) -1254cal)

¥2§fo¥oEt¥NME'
e-

2¥2#
+2471-2224) - 2Ti- + Erdal - ZITI

= 16 I

T 61446C 1461€19
Recall that -2121=2Ii ⇒ 2127=2241 - 2mi

=
16 @

R" I It 't -41] - 21172 - ziti

611214612311451€79
NOW WE USETHE 9-EXPANSION OfTHE GTV NOTION .

THE DENOMINATORBEUKES

Oltl
"
6C 146cg)4=/czHi ,-3

@E29lEtYYttEIe-iTiCItettztE1fhetilCLeti4Cl.e
""""

Infill-9.79111.at/a..Hlaia#lH.ailq.Xt-ai9-cekl-a-ilaealJ4
( I -9816



OBSERVE THAT qz =
e'"it -

-
Eti

- -1
, geese

""
-

- 9¥ , 9¥ = - get,THUS
(ziti )

-3
@
49" 't#CHI -mini -cden 2. a. q.ilcltq.FI .

. II
,

11+9-5111+98711 - att 'T Cl . aah. It Cltaehtt ,chain
- I

y4I I - 9816D (g) =16/12IT idk e't"#tt2Ti
- 2Ti2nfIc , eh ,#*en*¥¥4ti-4mi' CI
.get'hI

,
1495141 .off''T'll-9%74

= (ziti 112 @
2"i " HIT C I -94124

97 ( I
- q-h4ntICI-QIMCI-q.im/4lI+QEI4Cl-qEh- I 14

NOW

ns.t.TCI-9712-ntICI.iq?l4hqim-'ICl-qz2n-Y==ntIll-q.TI2Cl- 9Th" ICI -Qin
- ' 1=(1-9,111-9,741.97111-9,3)

G. 94141.9251
Cliches

) C 1.981 a-951 . .

.

= They
,!tq;9I" since odd exponents appear twice Cexcept Hondodoeven exponents

⇒ IT Chai )'ll -aint
' KI

- pin
-' le I

C I
-Qe)

HENCE

NII Cl . 9h24 Cziti )
"

q ICI -9724Dogteeth
"

9 '
at 4

=

""


