@ Corsides O wosNRSS  Supuusameitic. pastide propageing n D-divenuomal  Minkowdki Spoce-tive.,
K duseiiad by D basarie. fidds W andk D Hojorare femiony 4. The ockion 1>
s e (0t

(Y Oune Ace fald equafiony fex x“eukv*»‘.

88e= (g § acMdek+ Faoaet) - 4 A4V aedsy 4 aelag
1ok ord
* g - B2 e Vot

%‘"3‘&7\\-=° & %=*I&%c‘)//

G SO ek W oadvon 1S invoniomt unde e gt s.paa‘mdtj Aronekormoons:

I e

&= \a«. - Bexp (eg™) + Adedy K.\i;_'o:x\')
= \d«. retekp ¢ - e gy =0

G Sgoe. teck S, ond §, ose tuo iefindesivol Sty dvanstomdiions W gorowms. 2, ondl 2,,
Show Wt [8,.8) gves o T teondelion by an oMourt ST
Dotk &t ord explin wWwy & » o).

(.80 = 8Gag) - Siagt ) = ieaf(e i) iz (Fri) = fiee . 0 Wes = ko w il

- &a %/j

8yt = a{geat) - (5o = yeadied) - erc(uy) <ieedt
st =) = G Eed) = (B = ing s -itga & = gxy

(1D To wele 3uxy a o) symmeley, b ncudlt an cwsiliony {itld 2 owdl i dusiovic portner %,
= ke Xt Y
o (2
() Svew Yool &, b wpesaedeiiasiion iwosiowy: 8= §KE, s\a‘-g‘.}“ , 8222429, 32=33%)

&i.s\ek.&-!ii‘ S - L me Wiy i S8 gy - e Wegpw + Lk gy r Vg /v + uq".a\,\‘\) R
= \dm (—-‘dfs%‘ -3 Aok 55 3e W Ry +ig A g b T gy -igg 2 dyn - 1 g 20K dw ik 34T 0+ gy
--ié_é"%i&“t\’\x’(l ikt %
=10 Ak ) Ll
= -n&t 3w o,
MR M T o
D .\ MK . ‘\’7‘ ) *TI*‘\.%?“
= %(& 3¢
& A € @Ry SRS (A,
~ solee aitiy)

—_————



= \*"- LS i*‘*h - ‘l.'\'bv_\o:‘ 3‘&"4\1‘.%\ ‘o =/

G Srow epiaiy e S, i inesiank andle ol sy endormations
W= gt &\a\‘zg—‘\%“-kmy‘ e . sw=i, Se=-iwe.

(e (et i@ Ko - y)
8 (de (5@ @K € D~ eRye +iE @)+ 1K @y @ 3T 2t &\Q
= \em S5 Kp + X (12dt .'\zi\:“) -\i‘(—\mx‘q;[m 1&gl uq,r)qarm R e Wl ) 2 m:‘x!‘%;._ .,-,4,1‘%.3@_-‘,4),

+ 28" KNppww S Weppen
= =
-%
(i) Sron et e e gauge eal, =0 ore ReMEd So W] e candowds: X200, K=o

e @ -5EWR W = © % =0

= Xk / v* =c
Llemn=c) = \a LXK -'“\,n}, = %

(1D Cordides quarkincion R e sugeparfile odiow in Problem 4d,
(Y Shos ¥ weol quortinclion gves ¥ee equal T (o) commtelion  retions
LR U S

&= &dt, "ﬂ-"‘"‘"*":\' —_— ?‘-%=xv Y T\;%\': W'

- . 3 3
By debiibion, e\ = %,%t "”:3" "“"?'L

= WK\ o WK ]=/

Swialy, P =
2 A e AR T = gy

G Explain «mjmm\m o spo-twe ferwion.

i) desesvon tosdion dh & 4l dexide s det.

= e A\ e vee o Cible i a\ﬂ-.\,(g—,{qw-w/



G Exploin Hor s\sﬂbmn of e comakeiey k"-k-c\;s © W 4.

&

K=F=0 => woues Qo(\ﬂt

t\»X e = e s FoNNRR 1o Memeakuwa .

(D Sron e moitonee of $=-.+,\J‘c (2exed™®® + FF ¢ vaty - )
A L A RETE IO TS T Wiey

NOTEs. §§+¢F=-2
S ¥

Rt e 0D 6D . (). Fa ““r"**'?
Se-p\E Feoagr - e v+ dondy e sdtee g it

e = P 0nrn= Ot &3, L G oto ¢, aie Mojotonn Wt i 2at.

¥(©.0M = RS+ % &)+ T (o) + 8" C()
- @® e ?\)\ )
\ke e)& ‘\"\ --\et.\, .\e'd( ?

&): \f‘"\ G&)

‘( aRE e 2B T8
T
8= \c!‘e \ 223K 8% + &h oy + cf» Pt - 2 s&\
% \d‘c K—ma.a“x (E4) + (GaareYigghopd + Betipfaud + FRa(Fophe + Be) - 222§ e,d‘;)

.

8s=- -\.E,\d’c K— 2820 (&) + (&) F3Y + $ ) - u..rs\
S TGO R T YO0
{—,\&s KS‘ AX (EY) + ’but\’e'\t; b@m.y 2€)r sS'g“‘a‘ \ =0
- (fts) eI
® o=, 19‘9“:7.\\“\5 v
*3Q, ?‘Q‘=-§e —_— 3:5\3)\\‘!(? *e) =0

W



Mhmmkx Sctes in e R & NS sechor of e RNS ogen supedrive.

NSTES™

BN Sy Topm Bppd + I ppRuchy - Wee)

R TR DISISY

Eneny - Momuitum (Fromstalion)

Sogscurrent (GO

Bawone BC ot ¥ owe o tefor. For Comony,

s~ (@o(ga.d+ o)
- (- dag)_

Ogen w«\%

s

Eoda o veeda W wowishh &?a\'&\t\% — (\Jfa 1&\’_

Lat "":\eswg ‘\’t\css N

Hen MU ow 2 cases for the e ends

* Rowerd boundosy eondiwen:  §F| =gl

d(‘: (=)=

Ay = L
$ile = rxa <

»  Noru-Scnwova bourdosyy eondifion: t‘a‘;\ o™

2 “\(V.‘ﬂ

Higromm, condition — dly=dl’

-‘\"‘\m

* 0= = Zb\- ~ixl(e-s)

ely
d{*@“: A z b‘ ~w(Tts)

rq_.l.
Ciosed_3iivegy
Trere ore. tuo possibl o & 13 RY N .*,.\mau\v\am\ Wrdh oon e ogplied &Qﬁ\a\'&j 'S id-\t\'gk\mn
Fex Tt woues:
o= DAY i) or =\’\: o=, g
well — ek . G sockoed. NS-NS, -p R-NS| Nd-R
L' NS —

ond, for fafh wmeves,

L\’\‘ (= 2 ck,, 52 (Ere)
_men

nell

®

S&. beson 3a. Sowiony

o c\a\,\c.w.\= § o g
ey
NS

R-sockorx:

RSN SR URETLCRION

W= T+ Bfeain ) L o(:. o
o™

PP -‘iﬁ';?\‘\s‘*c') %,

2= LGV 4
g2

w>(me) ,

“ -\v\st Mo @(

S*z=T+S
2w~ o T=y(e%6),e=5\s'-5)

)

‘;«“nt#;m\e‘““"‘ el - {ol™ O sl g

o
. SwistvsN 2 L \ oiws?
R P i Sl ) -4 S\‘\L—% =50 ) dwe
z, 4 EZ 2 Z

LER N

Sl ner



"o M-

- -iMS* vinst-insT —ims*
DRDK =+ 2 s e @SOS =% E 2 Kgaorr K & -3 2 &,_ z Kyaa® uq i
o w

S M
6'[]_ net 0:\

. ';_Z W™ w01 ks d W57 ) id et
el nel

nell
Lm

oo eu)

¢ o)
L‘:=‘i§ w...-«-.-‘;_«h‘;_ Qs..unu ‘o) = FBE Zu..\u‘~*2m\ '
wen
[d,“ r\l ‘“\ sm\.c

” 09
W= sizi " g des= i;&“ divedn-ndyeduy) = Z.\ Ao % Zm\\'«\‘,

\A.. ) =q Y Swens

= ls Z(o(., %w + 0l da) = N ﬁN"*/
[ /

NS - wedor

-_—

= ‘a_z%b_"b:\ =4 Zt by th_‘~\>. =5 ) sbo- ‘?_ oo = Z(b_‘-S. - '22‘ \'{V\“_

by ey 2y 2y 2'y 2%
= Law = Nen® ins‘. ) &
[

P oe e o
=‘5_5§“&Z‘n-Z‘lN=‘;_§,@“-Zr-‘—,}=)—‘§\.2\*'&r5© %‘\d-%* >< ‘D‘—;’

\U&SM ®naNorky 0p=0 ond Q“‘%-’f\ f



@ mesama'm Od Hinwowek spn—\\n.&mu\’m\e&\em&ore’ﬁmmns*k

Sechors ho Are. Sove MBS ok pwaicol degres ok fmedem ok MR 20 mosdive \ow) . Deowie e
opWat Soren of 4 Shodes 'm\w.\'s‘va-ww

Notes: L‘Q\\\-c«: PO

NS sachor

0o . (2ad L . P
wrts Sadeel « DB, dlensBlen o wwo
- =N

Aoy = (2o lo.ky
o
wWiexy = Zmu‘\on IR b,\o W - Lok =-flewy  Tacwew
o=

o rally

Azt excited e \:‘_,,,.\o.kv € 3R, = wassesns veddor ot (XY

= ok (Bl = ©

= Dol e -
At

EXY

t\';‘..\-i‘\.i..q_\a.kﬁ - %\:‘...,_\“')
i el

TN Sy oloNro
= Yoanse = Loy
R eshov
oot = D bty T adlndha Kloxy = daleXyz o  wo
[} [oore)
¢ L-¢

NS % Ny R
= U,m»] . [m}\ &Lm\ . [eoe\])
= [2008\« roc) + Ygo-g}

+120ee) 2eee)  « (ooco) + (ooes) + (ros)
35 -teed) 56 & ) ' ol
(g\___ % 3 Neosd
= - ; SO A L6
e TEn e S v gt
S
L Ve :‘c’:_ oxon 2o

?M spddrue... todyons.. ne Spoca-wa, Sy

To tuen HNs Mo o pops treory, wa wed to puﬁ&ﬁa shokes (&ﬁb?m’dns«\

G-P‘.m.\ @M‘ (NS Uﬁ&)} 6= znlkb.;br +\

\\§~\ = ( \)
o dinda
(R o) G G )™ Ao N4
. e 6 P“\j W NS segkor P,,=%_KL?“‘.\
(XY ?(o‘u\-\o =
k welve W R osdov

W Q=R @Y=, {0h

NS oo o G o] = 68 ok = - lok) X - neesk o6k vawos K b

e e Bey V



Exouw 4io:

[V R mec R
ol ©: 6% prpded owey Jossedy: o: wosy |17 6= ) W =y J = QY == X
L1 wosses Uoedm e Rz Vv edlily = X
11 & p o & d“_\\07= ey ALYy = -1y X v
NS L. oo .
Tor N ol 0y, Bl S, len By, 64
— _— 5;
[33 RE®= RN
=6 = s-sg?.ss g fet = R
3%2
* .
T Na\, qL\ey, ALy
_
LI YR Ot 3Y O tobdl = 28
‘\"V.Lv\
NS smdioe, N=Sh: W, nBlale) §)=s0 alblu,bh e &sectur ool b, le () <k ab b, oy 6
)
v . .w.syma
S by, 0y &(E)2 2y bl loy 6 2
\;_Sh_\o7 g
Terol: WB2= \QV
R sadoc, Nzt PURUR VORI L B ‘.“z—‘.s -3¢ = 288 ®hley BrE= 6
®idl\y  &~EnE=5n
J‘_.&“\v, ($)=8= 28«8 = 224 o\‘.,\n &&=6&y

Total: \\51/

Siven o poie of 24 Mojoconan sginors & & # prove ot gz -} (B¢ Sae + Zpuk o+ At eDag)-

Rowk o conthrugk o e ooy )\ bosis.  Comad

moas(R) $=032) ¢=RE) =g ‘t‘l’?)
#oae@) ¥ g\‘c) #-G9) =%
Cresk, arinogonatiry: TP ) 228°

e

Tivaly, & T=23 W)=
€ I3, T AR = Tead - Trag, =0
TeeP=TRH=°
TegRa= © 2
Arymadiin con e Witten o New= PARCH( o ) %““%:A- 1*2\5“%»@‘:3 =2¢y = <y ‘-;Z._J\J‘é«
o s Ty oMot = Lo Marl§ T, 000

= gmga/



e §eBeloctd) 4 TN (b + Bt o-«.m,ww\/

(@D Doive e Ny-smor Lo tredarmckion gensators in ¥ tigh-asee. gruge.

@D Srons Mook Ep. (42D ond (AZD) lead 40 e mode expansions ok Ly ond Gre giNen eothes.

NS won:
Lo
) T= —137\“&\'37‘-\?.\-‘1*‘\?.\%% = Z@—F * Lm= ‘?. oL P%n Pewnt ¥ "i Z(m.'_&“'%):B«'bm
o z
) Tew=ilwadw= ), m‘%ﬁ; LS 6.=%\9“5 <3,= Z @ * e

s sy oeon S (o R « B Radty)

Wk tohele: T = =T =) de=-dl, .:3-‘ Rl-wh—t

s=*%\dnd‘vk'\*%zﬂbawa.ﬂ.ww‘e*’%‘\’r e%‘\’\
2AR-1S) i éﬁ.ﬁs)

2=e Tis=illd), Trio=4W0@E) = 2B=fer+itei= T § U= Jlei-fleas 15?;

R om Togea & o-taed
P>
d2=220% -2izds & di=234T ~uids
Pegkode k Rogteos w0 & 3(ET) 4 oo H(E-E) o do-sinde- ﬁamg-—g/
h=§%~§_’i- 2234233 \dt- —th'\d%
= — 1A+ AR --gge\vdt
n-aex= 4 (RRrTBR) - (23X 1IN = qb’ DN VIR ‘z‘ix.%q
122 2RI
an -2 = -4 (k- TX) - (@1-T3X) =74 Fax - 223 ¢TI

L\,_-S‘A' w*s—“’ .
& SR Y, “x/ g = G4 L) () - 2gey ey gy -y
Tooogr=§ (TG e\\-uzams_%\\q,) 4TI + 428 G
()
U &) (22 ra\\ ) = -a.a.c\vac\: n.u\a 3¢ +7_ac.\, - zaq’ 3¢

o &F® Golivo) onslorwaion:

- s- Lo 5 (barovmn o eyoy ) - ‘E\&a&m.swi:'\m\; ,i‘\,y oen- Ba1y-E) & o
30=-h0-£20
T oamamn, 83e i 0 (w0 B a@n o 1034 - 143 11 3F - 13- 368
~ \&1 -22(23X)- 3% - 2% 3(zK) +

-\dh 2@y ax 2 3R-DX- LIID 2N I - LLIN-IK +
\dh.-ﬁg‘m 'ox) 2@ED BN - L(Leok+ 22¢) -3¢ - § &3 LoD+ 13%) - £ (22%) 2§ - §F-0(e3E)

e L G i st b BT LR o e R
~—zqr'bt?



=\&\ - . \.lz,\tdfm.ww\;@%@? '39“*{*’ L GGk - 5Aed o)
a \&t \Sﬂ&-z’ax-’a)\ - 'a‘k"“\’}
A tha

- sm/

— w2l
‘) Toenn @ = €7 Tpeeek®) = 2 o

AL 2\-.\0. , 2

Tm@’ %_
Teat e Tremive
Suomtranshomtions: &' = 'zv-k‘ = (e- ih'c§ ';)Qf;h\ = -'\7..3( ~iedp =TS, TT-iS
- ex,
st = gande .\\"'\a‘x \’;_.\) +\§ L)a.xk'{:) Ty s @R
[(+eR)xz, [(SIALEH 2t iN\s B
\'oo'\x:w *\ilevd)ne. R I

'l.'\'axi~)
213N
= '\i.d(‘ w = =28

8.8~ \d‘a &13\&\-%* +2 B0 + 5 AEIBG +5 ;L) 5@ G + 4G ags&\\
= \&;_ 202.&)- B + R B(EE) « S 10BN - T+ L - B2z

\dz u\'at.\qa BN+ In - 1.(51\‘\; A +21g, - DN - \s..% M+ wax + 12y - 3K
it it St Shits
-2 =0 T -3 &M

oo o otk S o T T

Te= D L™t = L“‘—%ba-‘_“‘
el

Te@=-2avon-$ 4o N@=o' e hftaids z B eoneey

-'\*‘\?\n‘-ﬂ. Weo | -\v«\\-.- 6') \M\t\ﬂ))
i
1SN \.mLt.-‘ﬂ -u\t\-\s\) - “) R R
Tris = 0Q®)
7\‘.\m=£¢£ﬁ?\‘&hi~ hq + "'T‘ z ,‘.—,‘ﬂ‘:.(}:“«- i_"‘)
Wwrbtode -2 o™= B Z“‘lu\;i""
N
~wlx- M ~vlE=t -t 28~
enn éz‘d.L§ & 'ﬁzw&b“erk‘ b LN e % - ﬁz‘\'b\i '

ToW=2: DK - 1 D
wat =% wn-e- | |_ . PROTETY
Lem %d‘u iy \-1-. D et ke @ e 5 D beb s \

[ fowent N
:m d +3 2 O Kt & 2 .b.bx.

For k-ww-l2o ) L=o Tor keeenzol, A_§a.,.gs =
2
k-M-nel=-t, ke 2"-‘-\\6&; Wt

k-w-n-t=-2 . kzman-t, +ﬁn du =0

.
»
3

e

Q



2
= L= l?t “ w0t S gaen * t 2“, tBeby 5y s
S=w =
z ‘ R Rn? Z - bk-su\'b;' s -
e - ( > N
a-n Roww* = Z;‘ By By (rwed) = ?_ By Bt D
= "iz, K:b-s'b.ww\" [ RN NI W (‘\\
=52, Qe by bt

Ge
T U D gy TR, e AmeT et m=_§°\. e

T -c-3l2
TR s Z . f-s-n-§
&= %dﬂ T ”\%du “.b;' Rt &
[ k‘ G e-senci=-t 4 seeaey

) -’ B ~0
dwz g b E, =Y i

=

@) Using Ty and Ty, wiy el (LK) hods for Eato.

T

[
G TOTEO T e

"= on
Gareol BB ORAIOTN= D C (1.3 Ouli) 4 = .
3 = G, 2o o
zl‘:"e-—t o>, s Z‘;\-\L
=e -
Y. sy [ E = i::\"-— ie
v -2 . Lo, SN one Y =
W= .‘&Z,._“-u‘w R SEY ““‘='?Z. w "T} w “&?) -
Z <O\ K ha\OY = E O\ Xn &Y -:Z \ WS v ,*7%;\0) Z w\g_““ ZM
Mnel ne-t nse w2y
w2\ mwe
QRO S
4V ()T
—
N N | -t- = 2l -
dogen= 57 berbeitat oy wEog EjQQ 16 2 \Qr-'ﬁ‘l—w@“‘zﬁ
Z <o\osy\ey = Z <o\\>r\>s\°7 = 2<°\ Bcae ” %<\°7 = Z Srae
wely Ssa Ss-l
T2l 2
| R
goanen= 2 D7 herawe G
Zw\\;fo\..\q = z<o\mb'\°7 =0
"io
AR ALY
—\ — [t
Te®Tlen=-4: d(mv\h\'- P PEORRWAY: = -4: RIRGDN: - 4 : GRRKIX: -4 fangan:
I A -0 W
AT Gy T4 g ff;g" -4% o G_m  DNEIGS)
s =plaradep + 5o B @) = DKUY+ RAHB R -
a3\
c{&\-\: G+ (2o~ li(z—ujl S - °
£ . ook o |
3 ﬁm r Wb g \ 1%:\ TP 1“__“\& G -4 %

I\'e.bﬂ

Beaae



B8 Sron Wt S*Svane * Sgen 1> B toediand.
LWDIIN LI Lak Bprfd- DM = 84 B
N LRSS . 1552

S= 5 \&r 200me B r 5§ oG + bBe s BOE PR+ B3

= 5\ e 4 3 « BB py +
s ;,\eh - 40 K + (8)- B + (8B - Bolae) + RF) s - Bplaxs) + Pt i e
SRR TR TR B DI+ €Y B + 1R B + AR + TaBe - B (2 Vot + Ty - IR+ B

= 2B+ IBA RN
= -Gy X = 2R

= ,'T,\d‘uq&.awnx + (e B¢ - e Aoy - rceh DY +
= ‘i\cl’ilrlﬁc.'ax-'ox Q‘;_T_aq,.ﬂ, - M -——
It ds S st
%5 \d‘ur@c. A+ fBe o s ———
e s ——
-v[\"&
5 \dl’- 'D?S{"IW)H LB « n;r{é N %KS’S -
- 2Ty X _m - W
= ‘;,\eh - 3o eRde + Bo" ~BpYeds + §IpFRC + rl\.zba;. @b~ %.P”‘G'%_B?’(Q&‘- R '1\-7-'@5* coB+Apac)ss

oes st (o)
= 'E\d" (q:abac_ + 253 e - r\a\ac_% +\- 36\;3* - 7.qb~56a - K—r\é&'azs e+ 5B yde- 2 qpRwde- ';_t\ﬁ(&sic.w\a(fbsc
T YCSIETC S s )

Pl il v~ el i .o A e AT
) S 53pRge !ivlspgac + 5PV - ‘3\.@(5?;;&,,13§5‘, g
— 1 e = -
-5Rp s i“’\(’;‘z‘;t 6\%333 c-npIRe
_ ~500%

-5 e + 5P § pBc + poaBer e

- -‘ishbc-';k{bé -53p03 - 5pRge
-52(3w<) /

@ mew\mmhm w-‘l‘«mauam“ n Ave WL saskor,
G Wow ouf Ave mode opansions for grest contiiudions 45 Ly oxdl Gre imgied by ——

W oy 4N Wy '\'a“" QT’%
g s ?g"_;m(d. (w28



