[@eg ON DLCOQDEQ@ G/Mr\/m/m
MECHics A (QureRsymmERY)
CoNroMAL. TFELD HERY

—_ Viam

\Taf_ MURUGAN

1. Te /K MO CF DIgRIEED
Q) uANTWMA MecuaNIcs

9. ANOTHER Loox AT THESH MOYAL

2 INTEROAL QgﬁQ%EA/'mWO'\IS
AND THE So, FoRANALLOA
¢ Deoorep CETS N A+1)-D

Talks 23 /85 31017



LeTuce 1

X %VKWMAWWWW%
MKM)WI&MO‘WMWK/&
Quanbun. Mechawice poblou

Fadv/ Aife igpopuleted, by Mainy;
X %Mg Wﬁ%%ﬂﬂ;’m
H; ), Wﬂj ""% =1, N

M‘/}%:{—’—‘O*’Mlm,m_
¢ e hut :

iz >YAf =4,

(i) L—J >’W-_,
A %”MMMU(@KW%MWM



Mfy'““’”‘,,j;, Vg »s i _,b,_d |

e 5 i “W*W

JkZuL ‘/’/

X dyice wenq e
OmMWIW&M ﬁ&;gm#

%7 w m&t/cud;
Au ﬂaW

¥ WMW S*/Kmv(d u Hat

0 A 10mAom Venably 10

'MWW

1111111111



X

pod
P Vit | = V%/@"P (N SJW Jjkt/ 12 JA

Aoyt 1.8417297"

i

A 10ngon vrab. The Cpupluvs, Tig,, ANE
a;)ui%ﬁ mm@qu B

\
Xéﬂ’ \
by 6&%% |
"9 ? wn 67/"%]920

o -{0 g'zﬁ}bp 1 et 4 pevm .
2



o [oy ;S G Y =460

w{mﬂm{vméfmﬁwm%m
G &) =% and)
M?—f&éﬁi

doied
¥ /\/ow Mwajgm%ﬁe fiue OV



T4 [yl 1)

- (¥ e"?’ Y ) W)

ﬂtwwuowm

Lo
X 75%4( %@—g B WMM
f@w,b ¢ y\M& 'l&(@)
:f@q’b é‘fdtL ( LM'FZ{?(MLJ
£ "ﬁ(h)“&(é)
¥ Ldf aoluate tach & Hoe ontibution witun:



O=[0 ¢ ’g"'% 1Y (6)=4,G ¢ -t)
B oy &S Tem e A ritLp
@1Mt, }D(t, ) =0 { g~ A

Whck conhachpn on s
7&* th 2 Audieced MTLG,./

&=7 [t (e Ye) e
@JJTM Wt Y (t) YV ) @

O Loy v (t’)’%(t/)’\/%/t’?’lé(t’}%
ﬁmw



% Now Lo A
M#MMWWMM@J
/’é{mnpfr
—— ||

enieqpomdp s
at
slt(d/§ T2 G b-u)g )

./""-'
\-

A‘.ulmfrlj" \{\/&. v .
wlid] Diseg mi e

Yack dbﬂw
T eohackm. t L




emenponcle 2 Yhe dingran
b S ket l gl
L 't‘; zzeq e?#a hoo v
(abaotc A R R b
Mm\k

= 4 {4 (606 (H-t) @
of, 611 7 7 G

X fMLJ& aw ghoe waa odor 1 N and oill be
&mﬁmm perfurbakion grpugion. But what abond

ovdoie i e gpamaion
) Sl

dmﬁm

1111111111






-
—-.—-—_-0—-- -

Ay dver
,de’dlj L), k .aud b

M% ALLPWAJZ&W
X Wht Mﬁﬁt ﬂ«w&m/ W&?L
MW@WM"W

' %W m%% perbube



+ —O— + O -+
.- . ' ’ \ ! \O
- N \\~4I \\v—l Seal e

0%
Z/;Mﬁd‘”f"m ﬂ%md\/
e

e LA Bt
olled ﬁu%’-b%m tgualon.
CEIALAADERNACEA
thaou M Greos funchtn aahifieq :



gy e
Gl=)=G, (t~t) +T* [k G tt) &

o [6t-t))"at")

Lefe This 1 dow dow it yecussy

% Ciduiing flo Jehuwsser - O ou i J e tead

Glt-t) = G, b &) +O(T?) /
New awbehhde Auto Hhe RES aﬁm@ %wbw

Grl4) =G, -] + T2 At G, (-t
G G"-t) +O(T¥ /f

.



¥ Sn i o The fermmat wﬁ['mv
Yl-t)= 7 (6t
fhe {D eguaton reads
Glt-t =G, i)+ [chdt'6, (-9 Ze4)6(-4)
Woale fuia Hﬂwé/
¥ Mk s W mwf i

m,% -—)M
(/JMZ T u.n et

x G o Domet Z—ym >6@)""O «dM/m
D e%wxﬁen becomes
0=C ty-t) f ot G (t-t) fa‘t’Z’(t't/) &
®Gt-t)



He diuchire § i quation vequres Mt
fdg 2l (t-t)61-t) =-§(th)

Wis anahon ir. diiant
ol M
|

>t /
it/ 20 4 G4

L

fa IR [ ;{c'fg | dai(zt@] > -4t

Lo linece /ﬁ%@«ﬁcdm Ieponamefe iagifin

Ht) =oxt Ao
Gl—t)—> X' G(o(t-t)



ekttt

Tathe IR T3> 1 =G (7)~ “iy

171 %



awd Y fptvions bave dealivg divercun 1=
o S the UV: fh r%w? A fe avice T2&A .
((z) ~ 4w(d)

hile flo feruons ave Atalis, dusuaiv A=o.

%ﬁﬁmmm mmmw
¥ 4. oy fute )t O ol itle foct Hat
'3 Admfca/cﬁmcmamw
?é‘ﬂf%’”

%@WMWWW@



oy oy W,
' &Mdmﬁc %% &‘gf ‘

% Q%V%M@@ % 47wm perfurbafibn

¥ f/ow&dmdo/wecﬂmd&w'%tﬁu?
X g&%mﬁlwo&m ) 4

%W& Aowe qenor]

vy i
WE) =™ we



ke Y ' o
¥ @Pwmﬁm}r M&ﬁ‘mtd@rm@mf

i 0;.-_:_)(,.0957/
: =X

o Fofpian fo i oyt i gren by
Hz-Z Z'z Zi+r * g}{z +KZ
4

Tsuug fgpum tcorval fou alle )]
— Mmcﬁdﬁm P Tﬁ’/

C e i,
7 f)- Mz M
-Z,-itl5]-L [ 1 z]]
S (ALACFATIES



w | b Look ot Bo, pudividual Commactatng:
[Hz]~Y
[WIHZI[~ [ Y]~ %% +2 +

[u IGRERLAL Mam]ﬂ

4,‘/+)4Y+5/uw,} st g

XN, Y+ 12 e 416w iy

474)(9_}(3 % + 3move

% %mﬂﬁ‘WafW
z1/t -+ Y«Xz‘fﬁ(i})(’fi’ﬁ)’/t)‘/ V..



X Lets Mifie The Cune — dependont vamihl
p 1) =) +p°E) +1°t)

el S
X ﬁmwﬂ%(b(&x‘ Nebave?

ARLA




% How o we Amdeitand Ly bebaions?
% Lokt prepare 2 fhopal dafe 42 t=0

lrea] 4

W e teo (therwe stat:

ﬁaeww T [admm

Tho porhuttahon | .

tetiorns. ¢ Merwalies i o
Letol awesinensit G
difwarid fiom 2 bon]

ot
DA
acfuiny Bie /MWMM
il mm -
cull -t hachc




&/( /mfaﬁo”mﬂ/ aﬂ%@ /wwm
%u/ weaine, of Hhe /mgew

(,[V( WET
NN Hatuel i

/b«m&e f/efmf(auopem e
Hhe ev +.

'"’%fy - “
W[t

A

g."v\—" S e N e

ﬂ»«b&mwiobem t

e Zho o b W) % dnarcwneally, vt comomate
‘:1!& VIE) = W(t)wcp%“z—cm 5™ M::a,,




[ETure Sove Teas

*#dm% Aqwa. Ve ywhoducing, fhe
L Tl g
ﬁ?m 1

w AL e £xend Tlas wuodo /zﬁc%af
WO, H 7
* B A o
> SAK chting [Gu, Xi, S |
> Nondtandawd Kinettc fomma [TMM-*W“/!]
- QMOM %Ymk? oAt/ [&(kOOXd o /_:]
Rut Alva g @Oéﬁ /betpme :
> (fn D=1 ,/ﬁxcaMOW'O// 'lé/m/wn/&éo



%/ &;M /M:W /mfefaoﬁﬁn Al

¥ ‘/

%% 9 [V]=7;
o ? /ﬁ

7&1‘8% Wﬁgﬂ

¥ What

/VM MWL

/VB/ mgr:f% /{o/frcouw/ngﬂgfa{ 5 35]
M/’



% Cr, e /m@&i contides Aowatbuma, Lke
S Tt

ﬂw W MV Ao fense
/ M,

Aot fo /ow m@?%ﬁﬁmx

¥ 7 doldilec /r/uwv(ej/un[/@m/duf/fé

4 t/ oM\
1
z%d@[ bjf» b@ +Cyy g
/(mfﬁ\}f 'I /lM 144 i
X We /!MMM//MUVC/OV\

74 /wcm/?o



——

m/wt Al At dyyy /Vow

A W%zm

A 4}%7 hffovurane!




2

¥ T quadvafic (dwmin /07{ @(4/2)
C= ozmz{{L—'h LH} w{; [G*%'G/"’é]
M 4 A= poptticle Aeal gafion A
Cr—Az"jZ—/-\ ecl Az——A 'ﬂ\/[jwf/bDOM-



¥ Qm#
a2
ovm/fi /ﬂ/mmm?ﬁdy

C 26,46 ) =(t -—Z,a@a) 30,8
/{*% [t ) uE +ta(6,-36)3,92
~ T (94 ~2 62) A, é Mot

‘. Ay WcW A W /67 (tvz"@r 6 ‘24

¥ MM o%/wﬁﬂt /;g ///
ﬁ?jg‘%éz Pﬂ% 4r,omt

-> 0 auperconfovwally Amomant £ & Bhe



t:,6;) And
> Qasaman i

3,%%“ Jogt it il A2l

. J ’/L%w/% 4;;)&/0%1:17
<4,5 o%gl ﬁmﬁ% 0%

= (RN +(023)§}‘f> 3,1 X34

u/mpéfmt/awuce %0 tueh Lambe gem

A Mhe Cicp (1]2) 1 i S/QWMLWJZ
?Zmomcmspjoizdéma bilwear un Mhe
kumw;al ¢.

X =

% e 4 «Ibowa‘{moﬂmw/ﬂut/wcm Aol be

Af(woﬁm 4 MM% ﬁmw



Crg ks on fumetiona 5 Hhe fovu
&%) = F(x) 5G]

X We Lomamake CsPil)
apnchy Bl o, bfﬁmw% —@,:g

- X=1t4-1 T = __Q'r_g.z
t~1 -4

X Mon fhe achon.65Cry on é(x/:-) Lom e rilen
(102473 % \ (ﬂx)\\
Heny-Ta Ty apsiyrd &

g
¥ e opeator D/w ot Forwifian MK%

W%"M:ﬁ C,;WW//Dféd&{d'



X ?’M/ﬁ?zp;bffouwm & ln. Moldacona- ,ﬂmfo\/a(

4, Fltts) = -'tu F(t: %)
A1 F/wwdm Mt mpeof /fo Hhe. vines fvodnct
CFlG) = fd“"é PG - f Y,
/&LMTcﬁm M A

Aowawin, uficPates e Y- .

% ﬂwﬁm/lz{k«fﬁ(ﬂw /mw//'mo”mmm

8 = 6{92 /ngsgwre
<Af )= fdt,d‘t & AR fJ@J&é@4

X ’/M/ww/fmvlu
Aot defum‘c MWJ 0
,a WW/IMMM ,0( erwafiom



)&gm&/uubwomcmrﬂ W%d
s B—m
oVl WZMAMJQ Mﬁ

¥ %%me mfachfo Mot jwner  produdt

LAty Gt,6) |G, Bltnfy t,8)> =<CoAlB)

CR T i P o &

Yufoduce additional vewtch 4,
)W& aﬁmw;r" a%mwm

R

% Ow pout To mefe 10 st e SYK muode] buas



And
/ren‘n]ffv WW “
Aov /VA Wwﬁ
ow. O ——f:QM/

' /

-—(9(1
Mow Aty
D M A(romﬁaa;;mﬁ,f /wjj/—f
r

AW

¥ /\Ovu

AL o
a?awaﬁm Wcav
g /PV /G/thm—[m
o



b0 /? (6] o el

wir 1ov T panhicley
A %m

X 7o4a(ve/thaamm1uz4\a6’m e et G (X)== Hé()
AOMXL@;QW’—XZC{F*A(&—'?F O

/
tis 10”2 W ﬂfi"ﬁi F
#ozée,a,m '@m-’l SL{ZQ i fN
¥ Goial golution :

Rt~ (b 2hi%) £ X5 (o

Autegation conduy
¥ ic/ﬂmmwfc«ﬁmﬁw

o1, At
4 2 pyvder zmu,t? oy 2 fouchipn,



and 40 e gould opect # M Mmﬁk«t At
Herat A ﬁeam Ao )

—> Ao the eispnlue A Aot A
N Ty W o o,
M Aidepndit auualz G (3) = ‘;'('-F(R?

(wp/azui? /{Laé ~4 bv&v';,u%m)

= The faro choicas of amanlz: 4646, = 4 Jeadly
Nindep. gohAoua.

. y "
ﬁjﬁnj wﬁ . iqﬁz%ﬁ Ave 4]
e

Jhe AlWow wa//m.

p—

22. THe SHAXSW FORMALISM

by dadoy gepntaln glows gu o oufnd



/ﬂw Coﬂn«uﬂ/ &dcmr/unfﬂmf Jolv
Iy b /ZZIU/
'vmﬂ /aj Ui %Mgn&{ Adoludien.

X WW@W
Cl) Ols) O g ) ) x =— eomueckd
\ /

ﬂ/m« A ALovdoywe!
waa;omw;/w b-&ymm

¥ W#fﬁ "’"7;7/2 Afg Wﬁ%m Livw

CFT, woilh dom( )| =h. .and
\\//'icrr,fn”f&m(/ vy

" Hhe wwd?
f :g:h@%%w by & d%l;{;%/(?

4-pomt £



Cl)ok) O 16) 0 ) >
- [0k vz?wiowow
bargtrgctes ot

¥ (o e how Hin ssovks In e SYK made] i 1-D.
%ce Mhote 4o o Mo:a]li\/ho‘f/l}g, we il Lowaider

ek i 5
iméua| on 7‘ t__t/)

<’l?k, VR ADS P %{ [
bl i



’ &m%mmwmmwﬂ
oot ) AR TARTAY
/ / Ch YR Y6 )
B i 4”"75““““‘7 it /b et £onvenignt i

dionteid ot tobor e wmal fo aneage A
e want fo:

4),MM45 o Aisovees
zj ¢ oV

. ;3% % huflon fiow. the 4&.}{!744&17&@
4) WAM-JW ,M?‘ N it
- .
Ut ) )



£ b D=1

<'J/{f4)'1p(f¢) V@}’ 9. 1‘0 e
N It -4 -y
ﬂ/mﬂﬁ/m«m . dm. I ogoumic

wlh . dimipd 34 £ %%AMMFT
¥ ‘/W m i AMI(:W /@miw‘zbn
gﬁh \? /t‘f

y {b—a /g-t.;/;\ “h
f P o] It ol gy
¥ l\/ofes

WMZ@M% A,



{Wlﬁn onu W( W)C h—Naue

%WMMWWW@Mﬁ
Mﬂg I+ 1y gy 4
/ Ay
X o‘,ﬂaﬂ?ﬁ Wm/wca;m /W%d
/m{4l> @susydc MMM% M;ZMM
@L(z,g

1) [Wm# varitbiea from y—*g/y
> T(X) 7, (%)



W 0
b e
=G 0)=1,_,[
#/Z‘w%%f\dﬁﬂt%mmagm%
h(1-1:)
Aol 44 WWMM/W h—1-1 .

X fu 0/0{@/ /fo "ﬁ-ﬁ
?C > 0. éclw/cmrm /ée
740»«4 mpmz«jﬂﬁawm

%{M Fz(l«lt 0< o)< 72

“kw 1-4)  h) VR b
x 7_(44«)] 72(14)) “

B



¥ N\fe fhat /mzwm %Mm

C,Y = h (14 A

A Jud the Lupoccmahic gpston st i
V= AR ( +BLIE, (1] omocxcs

Abhaore :
All)=

z

. nlm ﬂ;{h))

2k = A{4—k

Wmﬁg” CEAM ’ﬁ’”’“



¥ &{o«c W%MM% 0%\/ The AM{
wak %%u%
thiens detwern /wg;w i JZ?% Wj%nlw

w&/uu A0 MKL

¥ Uﬂw s fom (tutetion ~> (¢ indles
X = >4+f)‘9w£ and = /%+1B W%,



¥ ﬁM%ﬁo/% %@r gw whbehig se gt

brugb /)" dfpe’.f?’?
o c?gglwt)w,m)\(;)‘*'pb"’*"
% Now e com onlnate the demed K17 wdogal
s At btm[, )b m%d/ﬁm%%
fc{x XX (’1')() (4*)()/7@ mafovin, s
. C@) [11+) !'7(*4-a-b——m—ﬂ) %Wd
[ {fl-fﬁ%) P ~b-m) " Fa-u) e



