S.Y. Mo by 1822
3
Lot do Sovme FdM o R
F o Qur't B’W“"-') we huve

d 7
ooty 4, A RIY 2 ARV AP(RT)  de Rhom
N (RYY — A (R?) : A e
R &

e

¢ R = R’

—_—

+ "Pﬂbuk“ Lo-»ﬁw(}w) Ho&‘a,b SLCWJ Slokes +themem .

1\1‘ 7 Ffw»w e-a. Ta.c,lﬁs"m} ‘t/\a g&g'l(,y;c ﬁ»&f ooﬁ ‘a Juué), &_

X
%13

of E‘ %_
IM_ Ol Qwauu.éﬁ.) 'HLES‘ nMMs’il [:u; a.fl-gmm T V- 2'-’IQU\M’. \A/ét
Con wat The Gaman f»s&m;f‘_ Irmmu/)k‘w«

ke (v U, v ) to yfa 1 - frn,

P
' E, VY E (R?)" = AR
(%4 1) Exx+ Eyy+rEae

= Eydx 4+ By dy 4 Eadz 2 1-Fwm.
Ton oun tare, we hante

)
3
g —g—;(za’xatgdji-%c’i) MR"{O}
- P
Fyouse, Show thet dF = O ., E o5 cdosed,
Simee W, { fﬁ-afzo}S s ’ll.f‘a"lhlwe) For oo aae”

(S‘e.c 'f}mmiw'r- wk-‘ ) ,

-.-..\,rEacljo foro Sone 0 - Firam '7.



Y Y 3
4 - . 27 o f
Fz(xérzw%v"za%) c'jo—&x Jx+aycj5+ar°[3

y = - "ﬁ: does the trick,
As uruel, we eon W}Dwk E ’LDMJ Lt et wmim.k

Sjo’}‘w%‘

Su}ﬁos‘e we want o &v.JreM E uéawdt a SWﬂ—‘/Ecb)

e T = R? Tz=Cabd.
Cla)

S]:_‘ - g ¢XE - gC”Jja = S J[yoc} =jo[c(bJJ-y’[f(aJJ

¢ T T I

H"W &L@J: a muma}wﬁ 7
R - 9 X The L-Mwu_ iy Tho B i apﬂw@gy

———————

)Xlg & Q-*?vww w}’\&oL e Ef.ﬁ 1‘)3 a,/g/?«éj&d?,
Lthe Holgn sta.

B = » (Bxdx + Bydy + Beda )

= Bx C\‘jAL)Z: + ’ij B)'ZAL'!;?C. + '[3% JXAJH

= _9_* (X,JJAJ%'}UJEAJ::".% C/?:Ady) o )RB"{O}

r?

Erencise: Show that dB=0 ol
:I.-S ’B %w{: r;uQN ? B d A ¢
Po.‘mm,..p_". ?’es e G am‘fmr,z['[tg& Su$ nwf ofﬂ /Eg.



—_ 'B:JA Cvne MU &au’}‘mr,)[.{?,& Jwéd“f/f QF_F 7[23—{0})

I‘)uk M ofF \Ra’ {0_5' iy met W*MOBAQ& Gl tlubu.acd_
v (R3-10%) iy Faiw' ol

Tl‘ww. LS W,QG-JM V‘&FWHJ‘ 'Z_’AL Segwl mﬁ/,y
3““&9 WQ(E“EO;)' We }YW f‘—ou@.w(i/u‘x) bt
W‘rmuﬂj) U, (XY U tacwild f evtny Q—J/JW tain be
Sefoladed b o pind
Thenen . A ddosed kcfrm o X wmth T (X) foi ol

'S exack,
R7- 103 deer waf hue buieel 7., but

/& o we exa&w Fhow bty
})}Wb A IR "ﬂw»z_ ¢S5 Cm”+rw.d€/.@.

> B-dA oo R¥P-Le,
This s Jdu’l puc s%-ah' Tou cum choore “L"”“’L“té’"

MD’LJC\"M\Q.Q
_ s 2
As = 2 577 (xdy-tjdx) or R
A~ = % %’{r (2dy = 9dx ) o R-E_,,

What doer Sho kel theon b wr?
™ WJ Q“M}Q»@(
’V{ltk ﬂ*ﬂeiwht,"m& })mvmﬁng» D.M'



Robatims SUL2) et

TMLﬁ£ouwmuw&fhmmjp{fm;wwuf&m
Bhe quufesmionr 9o .

?4 s siwﬁﬁj fR,“t wi Eh & mum awd 4 ;).'Eu;fw
GLTSoU b e /».,\op@qcf,. (o“ﬂj R, C 24 hueue these /{«,o}&‘g'ef ),

The, {:mo({ﬁw.uQ basis JCW A s {‘l)é,b,K} — 7‘4 Sunce
'U)e }Mibtcé o {Diﬂv'-ew) We lap el

®
7J X7°f —D W ® 94‘ ¢ +o m.pL:LL ‘l‘:(\w{ we waj /h.ﬁue

X

§4,0,0.3 % 74,55

LBE 12""1 Cztjzrkltui

’

(jske=0i, Jkei=-ki Ki=)=-CK
e thad the peoduck s mot commmnFadiva.

Oudemcins lse hert o e vepuradihu ar
(v, A whae rE¢R ol 7—\«': o thuwe vectn, The Ehe
Pw&wf oy

I

(n AY (5 AT) = (refm AR p B s WA AX AT
The CM‘!%&-{( of a MMQA % a1+ b+ 0y td-k
s i g (-1 - b'f: - C'J“J‘K, You_ Ctonn e,;.,n',gj— o&.e(_,[c t/“d

33 = atrbtrctid? = 191" ke 151:(%3) "

S & mown,



Alse -62-;—?,.’= 4%, 5

J

198 1" = $8° 8} S ENARE YRS YR LA
No%.'u. Hn._.’t Dw:—r MIN T e WMW Z- wa am

| e . N

’-%:—-l-z (Z.'I . The sef 3(3 ﬁwwmr

M\,.VQA.S‘Q.

%-‘_‘I_&#d[o'!'JC’rkJ 3. a2+!>2+c2441=1
L5 s o guenh ohich e con ekl with ST bhe
—H'muc. S/D}hﬂu.. " ’R-*(S,Wnyz SBMMF}M Sz r:b"w:'['f),
% ebove o5 talled /;_.,._,_q f a0,
Wl'\ij- hoane. &.&W\»f L ke SEC?’/ JIILJ' l-ull%(\ms;,
L Gok of Dot 4 m‘é.u tehon . Feu zreS;,
x P ?S:r A e A %
x - & %-‘ aksw ”Cuv\juaw(\‘m“
These ane tirean mfr W > M /74?%3; the munr
(c.g‘ 1%;{—7};('! - | q,:x-x’)l = |91 [(x-%7) 1= [x-xp Y
Tl’\ej et MLM'W— ?)41_5”%5_ LEM 33 <y Cmam.u/l""—a (Wiﬂy ?)
Nobw ‘H’\wt {Dw».— MMWI’ ol 11?:3 L }Me_
o Ipubecrionr on the 2-sphoe S*u R CMJ“&US"“*
‘é\‘-w_s wy a.nmu&
g > (P ppy) e

S'S-l—'b (S‘-—-s S"")

On b ae f)n»rbw-:g S ¢ S0(3).



E e elre ! Let Sl be the 5#}&» of Pure ZWV&MWT A
it mon, Show that CMJUM‘L&. bj e taul me
(V\,X\ rotates elomeds of S° cwwnd the awis 7'{

bj C Jaowf'(l;\l/r‘ ).

Fxecvise : Show '{:lumr; the kewandl aac jﬂt b (Pi—a 3,;:}"}
o5 the wagam«ﬂ: -E‘ki} oA 9. '

Tims, we [IOWLL

33 _QE_) 33/{&13 FW&MWLWB), Frsmn

\ lh’ ];LL LyeTe abive ) Ak
W

Soi3) alse ept = $3/ 7113 % So(3)

We tam afise tdukly H 2 € xC . Bew munliploadn

(a,b>(a', b)) = (aa'-bb, ba'+ab’)
,Qoalcs‘ Q«.k’- W}Jﬂk% Wﬂﬁ}j;‘uﬁw w\'HL q‘_F&,.,r L f/)-;_ou-rmol”
Freise: Show thal this v the MMW mﬁfﬁuﬁ/g%
Now moke thk Ehe mep (b (172 ] G st
3 Y
WM‘M;S{Q Sul) mabices 5 am :'.de-m}ddrw,
We hamne

¢l suey S/ fe1f & svn/§s13 E §0030

e}:{ o abovk 1T, bk a tow e Gviey oS difrnacd e fora.



e schadbf musnnibolls S Rofoloiad spuses. Mo is s
donne 7

a' a -
a’t

! 1]
‘ N

W e A ¢ R

Sfmifj Uit t)u— ‘A!;cfmﬁolj«j an-v-mf bj YAy ﬁv'ueaw mfm./g..
Simee. deb is @ [uanmaﬁ o the muataix dins s,
Lk s Cm?g‘w-umr“ Thise mewn s Lhet

o, bt
Ed(R") — R

e

mxm maebnices M7

A (R™) 5 the pullhack o Ehe ofe ok R-TOF

= AE(R™) @ an obom sbyet of Fad R™)
CLUMY i am opaw sboef o M



As vn guost cabtsnies, b it amnch ewsse o o bl
shjedr by wdind qesbhaks vilo- thew by applyug
he  debachr Lmﬁ% Thay s er fu,,-z,% Loe £
potini bl

Fou st fle | e vl hike B Kaow that §°
5 o cmidold becawne iF 7T the /;Jﬂéﬁdr of

e (K,y,2) F? ziryts2’
5’ 2.‘ r-lcij.
This s 0K paoided the it enhid of the mnf s
e{»:‘mm/lm'c "f 6"4& f‘v;ﬂf 4 iAn. /GJZEM/C,
Def MC RN o5 am - dimesionnd submesitolid of
lﬁduk I‘F) :Fw twg ’LEMJ 1 how Qqci'-ﬂtd‘ A aﬁ.._ U D%
“CK’MK such H‘m,t j:z’f*"’ﬁk) ij iF e_}).‘ e 'xéM)

Uari= ¢ Lol
E!mt}@,'-(k:hi)
3T ZXERM”= 2 ey, = o}

o o S'L-..LM’L&L ﬁeu——vﬂ- jo: X :z,‘+x3+-— +xm:; -1

l’\a,s‘ e.l:n'. L”M"-Q-



exw}afw
Solu) = §AEM™: deb(A) >0 anl AA=1F

~ M
°T G M (u-1) (iiw%!.'u "/ mmeW e’r MM r R i

2

To see thisr | Lt GL‘:‘DSO("") be the 3«)«/9 of mrm
Wm«%&.gu with t)-rtﬁ‘#ﬂ J-&‘ll&-vmww{
et §: GLL = Sga () he ginen by
KN e
[ AP fAA-T
Thew 30(44)"'5-1[0] Ganel
35, Hre CAH +HA & epi du A€ SOtn)
[ Fuv symmehic S, 45, (B3] ST

A Su!:wmw{g?fag) @y e ['va-f. a[.:ﬂwj -'7lJ ¢S 4-05”)& MH«'W‘



