Y
=
Eym
n

IR RA CQ\CV\Ub\

J (A"pée”"*“l\”ley M'GA."C—J{J Ml

‘."' ‘}/"Q_ 'ﬁOHDL‘-J ;./\'G 3{,\3@}

AA ﬁadl\""{’f‘gf,)/
¢S loc::\l\v{ 94
GP? C'lv’\"t‘}'-f?c.r

@ MNaa; .

is & space Vo
' [
l"{f‘ vh (OU'EJPUQ b»‘ e Ta\r‘-"lvt
" n V! -t o . a,,‘;('
5‘12'*6"-*'? {M&g Ljp,g’g ﬁ.tx{g“?ﬂ ,'uc,(/\ Mo e L
&5

d -y o CaOW fru ‘e.g _,;{ bl

;35 t*"\ > ‘ 7{9} r‘,—{IGl,J

o C:;::)f:)-"’-’.l
,g( «r'*e.r 2% '\fu]@fuf

fo O’J 'V‘u;{i‘.:.

(Fa)”d— E¢jﬁo(£)

A=l :
. 5 LoH
Ix: 13 al ]‘i u@ff%‘t'e,’,’d{ }‘\"lf +L\S 'S i"\(}‘? ‘C‘-ﬁ-c/‘d o T i

(QQ!J\IG"‘({_ _';Lt_g‘f*er-.

) b JI*" /1:
I\/\ o 5?(3\2&\‘ "'r\g Cao{\r . \

o e -
St S °

UP": 2 Ud &cjx-/"\fo

L4




Tasget Space - to M7 b fte pont P ETIN 15 Ha
vector Spac e M;} C‘«"\h.Sf‘_S‘JL"’j ot ol 7%..&5,@\]{- v otars 1o

H'A “* P I'@ (MJQP) P S -N CVchonu‘ae 5;1_51"'C»- "CO-"

N h°u"“f3 p e n L eors

2.
€= gx tp gy

e 3
AT RV p

| PN adl
'@Ofr-- a \Oﬁ.\:s \Cg_gr I"\‘?J (—e‘ﬂeJ &, Cooer\)éC b 315

Hmp 'y @= M"Ji"'-“*"f‘_@“d 'U?r_;ﬁf -Cf“”-'e-

-MV\ a««l \/‘f art MGACCQ‘@J)

\ ] D\QQ
= mﬂ__—:,\)'l‘ 1y & weE &i«eSQutoeJ A pEred o F [a\/r
Cawczlf'dil‘fj x nessr f e G ok ‘2— A eor Fle)

. -l \ol-éj
!O-\' r ,‘P\»«-o'{'u'avs DQ‘ A rnk
= \

/%J\ - ‘\.-Ulc ’X’ }"lj

A . s .1’1\ d\'-/(
? 'y o Aiwéor—or'pb\.‘.sw p/ad"”qej F ! -\;—'c_.tnif.
to A batn F wed FTLoave Ao Eler =7
G A Ca= Da

PRy ,
The olfHﬂefe«Jnoi ok e Py Mﬂqvf:h")

2 O N ¢
‘}‘&b_es ta‘wsen)t.uﬁ‘c*ofb ‘Q'J Oy f/\ P 'i"O t 5 '{_ (TR
PN Vvﬁ GC(ufal?"‘s te e J_«'\"JHO\.-J}AS {'u‘e. C';\A"JC“

q J‘ & ( '5..
bﬁ Q lb iﬁl OQfJi*ﬁ)é'e = S%ka'

o
A 3 F :
o (K) v
w&:f_ afxf-( )
0=l
) g_)_eg;mtm of Dacl space
Let B be o read Decdor space. TE £
et €. e, be & basis. The of vek

D\ LCQJ’-C‘\__\'I‘Q& o't.” A yw—&pllﬂjld\t‘i

x ")

Lors
e

a/\.a( C-OU'C‘(/;G«# U?c.{;-op

s N -Ju‘r-ens;'a«\ai"
v o has &« wagne

"-m-'\ corul-Sen )

Ex Jansion ' : v = Q;’U‘.‘ (C ginsffea\ S wac

. V‘
or & = (en....)e.n) Ay = <. ) _':"7 vf__av"

ot




A real  linear 1Cum,+;‘:w~o { A on E is a livear Eracs fornetion

& E =R (He.) AN #Caw )= C (V) + (W) WEE ¢ ¢, ER

5"%‘ Q‘.t l\'r\e:..r

f .
I_-P E 14 & ué‘<,+cw‘ 5poc.€. _'H‘e, CoglPL+IQﬂ

_\‘I_
.P ‘{',' ?3 S On E g‘eg"mes a Apud L}e(‘,}‘ﬂf & pece l:
(PR [ _
) '}”l’*@. c]uai .S(.’)Q(E— '!"O E LAA.J.{’I‘ ope’a"{”i‘:) 3
(o432 ) (V) = atv) + FTO7)

cad)(v)= ¢ (v)

-r“ : ' -
‘J-. T éli-oa Qv‘\ Pd & ¥CC§;§ C()f r:

. rno= % -
G-{J....jo'“‘ﬁ‘ o T = b"I

N ]
. . Aoy - - Aot or
cv \PCW;;:CQ‘;"I" = &8 vez ZlEgn fouz 2leNCHie v
| %ﬂ ‘r'i?( '\
= ([ Fl€a* {;’\;‘U)
:7 \C:‘- g(eA)§4: b;c‘* w\-\a:e b&:\}"(e‘t)
fA Glaue nobati3An
.q'!l
/ 1 Pl e C“
b‘:(‘:ﬂ'\flq}cn} G:i E ’ =7 N - b
\G’"/

crerz b Ivs oV %

i

o 4
nawa BLv)

Lot R ifs  differeatiad AE i1 Hle linws fomcdiomad

Afn g Roqom B

)
oA Taage-t sgaces

dr(Ve) = va(F) J for MG
Ta coardhivelers e, = ;)g;r'lp . en-,-'-;';“ 5 fasrm o BG4y TOs p
' } ! é_c \

= UHE) g4

. i - .- d

ad eV} va(f) = fvv‘(m 3:;;,!‘0_{-(@) =
- * ; a - G\IX'A‘_ 4‘.

Lot L=k, dxs(g;)= A (3.;5)' -5—&-._.54

/'.’ 0‘73 uﬂqj d«ﬂ LQ’N C-: JMQ’E' bﬂjfs "LQ dj:fll"") af“*‘
’ "
I a a e, uuarJS J’X‘j.u) Ax4 Form o basy for (M P)

+he P Y e )




(4)

‘g“*c'*'i'c)v‘-c.ﬂ
ol _‘;'* garr« Com

=} kY
C\ Lo b ( "\‘;-.i 1
Ao E S\ gxt)

AN

N ] Ofi'ﬂﬁ U9¢+Ouf\

. M?:._h, j-?. C.c._i.)fcf. N

b—e- e’fpc“"’ai-‘-‘&i
\

}\)QL._) \r;'.)-“ }Méo.»
cau ector

[}
4= ardxr  whese
fc.‘;'uic\H‘] 'Q. ~£Ig.¢wa{f}

T{‘C D{ P{‘{?e?nf@i 1S O
af

ol

A
0{{’*?—' t?{'?'(a;xa.)a"( "‘“"'""0{'7\' -,
| | A7 s )Axi—ﬁ—-‘——awc}ﬂ
=1 - J7L (50 = S
Under e cl’\ﬁ*ﬁc ol coordiretes A * = .“' %l dd
. ¥ ef;(# -t — -
. . - - b m— N - ' 4
f{OP o ﬁ{?.ﬁ?la.Q f‘\cofﬂ‘ 461.1."‘.- oo Cﬁ?j!;{’y _(3\\; gl'x
ot - a?"‘t . ] 5 [ n : r
= = oF A Tomi wied Tor yeeTRll
/o Ond a‘“ a. _
7 4%
P
a.‘:\b" Z C{Jd‘ ]
. dx+
l:}”\ {- I L . ¢ ' # 1 y AL Lo 4 Wb
i acidl o o ,—«.ap{G;AQ o far o Ao TTAsINTLe R
r‘\ﬁfp;““ﬁ 'M?\ and Vr as e rﬂL}.J\Q‘*‘:-:Jl-'J'S {"‘ p MA"‘-‘\\J,(‘ (: & #ug
~ ' H { A \»!
A ggc,\‘beu‘( A TRIm5 O"e-’ lDC’-l (_c:a\fu!n-t\"’.i A pees pi.!‘/i G ol
d i o
"?. neas F(Q\i \/Y' h"{ ol LUIL}T.\JI“_} L'JJ!.‘ TAUNRS R i w\"‘“
- e i o
,‘f - ,l- ‘. '3(}..%‘7("‘} \
- ; e ( \ X
Fie puilceeds o8 e mep EEUVEF 2 (MR
+GLI\-?5 to uertar ,(i ” , v
s / Qv cou?cﬂ"a s A )
V1S he (M 2t

GCCQ'J.-A% e H\e, Co[(du.iiv:l rele
A ge(Vi)'

(F¥g)(lv)= $(Fv) whoe V< r’\‘,_..;w
| . f
R EVY FYez(nh w)

-

A focal COOMA(*&’*‘"S
dF%, .
(F'(5)) £a

0{4‘. = a4 f:*(g)‘:")\

'H‘Q' +J‘-"'.‘a Qnm« 'k'wr!, Qs

in ter-s o-@ basis uec“?’s
T TR SN T
F (GI";"’“}:. -;%-LJ’X“' }’;ﬁ(d,’x"): JA d}“t
IENAVAS G:Vr"?wp

| For —{’L& (9”965;""!0% O-Q' t o »‘dﬂp\”“n F:Mn
[Gor)*= Froer (Gopl =GR ] €711




(5)

Torsent asd (otanget Boadles - Vhe tamgeat bundle

o o ol Hesehinkle pmanrbatd M™ 1 Ple gece og all
_'hszacw‘f u.ea*b«s e M, A pa:»-i fA i’b.,;, new SO

(oabists Q‘Q a PGMX. (’KIZI'} wke;e NS A Pai"w-'-ﬁ' 09" fa”

&-xd( VoS & tdﬂ&{ﬁ UPCJI"O‘f «i-g) f"l“ éf\b 9( (}Te.) .U"EM?X')
Deorste Hle tﬁ-\u-u{' boodle b M7 by TM'\

ke Can :«nch(uce_ vy Coe/aj““*“' S i~ TR
fggq,g CQQ‘JI‘Q{Q

63 £-:.“O-q$‘

Lo (xw)e TH", x lies 12 227®

cqstem A (%!, xn] ok N AL X WE have o Ress
-3;,} -jf;,« Lop Mp, e ew;e S ‘U“'UJ %4’ Thea
7, v o f»*"ye‘“f("}‘ &lefaa"aﬂul £e dte ’?‘”"ﬁ“é’;‘e ot 12ad
invm 2 015 (‘}"_,...Q}fx"')v—*{'x);,“,@—n(ﬂ‘}

TE % alss hes oo ¥io csardcbe petel w X%t

e cdme (qu) e TH" wonld b€ Jescoibed by He new

u
parple (R T A, T

FAz XX %)
TS 37( (x) I(X)

T vs dhulows Una]f._ TM" s & 2n - A!M(’AS:Q"G/Q
Aixcref‘EA"nolaiﬁ V“\a‘ﬂ’g‘-\‘ot

(ot angent bundle 4o M7 0 fhe spece TN ot all
Covectors oa MT. A pa,,\;t  TX¥M” s a part K, &)
TE % s i~ He roardins de pa{*(ﬂ A (e, &%) oL MM
ve have Me bess dx',. Jaxn Cor (M «)‘i- ad
Com be axprecsed oy d= GuokxA, Thea O} eTFRN

[$ COV“"P‘E"&L‘? d\-eJCIi‘beo‘ bv‘ ﬁe. 2“’+‘F\‘c

!

( ’X,r-'J’X‘“,‘,ﬂ,(«)’._‘ )anc«)) IQ /x atbu 1\'65 ;- kl&

toordinete gatch h (R .. Fw) pe sa~e ¢,y eT "
) .




(&)

wcwu be d(escf(\ﬁ?i By He news An- Eup!é‘ (&lw"}'&“l a'c‘dj"'lz"(w))
w\«.c' L ( /5('4‘ IPX-AC -x"“”;,xv\) .
| i :
f L= ) 2l
¥ _
Qg % 13 obviaws had THMN (o o Du-dinesioned

i

O
]

Ai Flero~tickle ouibald

& R;QMGI\/\\‘G\‘/\ Mam;l:o(g/(" Eoruk le A= desslope the Jdee

o‘?‘ 1ANGY p:ca{uc;{' u.)(n(c(« u_}.'l.( a”o@ ws o 6«550C£u{‘€z =
Lé}{' E he a=- m-a(iwc’ns;'o«a/g

Covector wil eaclh ueckor.
H raqﬂ Ut?c.{'ﬁf L psce uﬂ/l«\- G~ 1ANEr pfoo‘{bc.i_ <)>. FO/‘

facin pair o b vecturs \/,uéE [<,>:EXE ”’“’7&1
helad Loned

A} (‘U‘.I"""‘B 'S Jr“ﬁ-fﬁ-’ fm @ucn e\-'wﬂ Whea e afhtr 3
DA ' W weiE =7 w=0¢E)
(-M) <)> s wroa~ .f.ir&m\c..n ( :-‘Q_.) ,Q— (V,u\:e
i b T4 K
Tt e gu s & besy £0, B bhea ¥le

l'l‘tJ

45 =<8,ed |

— _ lp

is called fle (metrw of He) et Fesor T @—,ve{
sad w= Lt e, hea

, (VD = 245 v*‘wq

| * ' . ; "CJQ
I\JUM\-\ aQe{‘.'Ae %ha Iinear Lonction ‘ll'?v ¢ E - R Je;;

h\’f ?V(u): <\j:""~‘) {’"V 15 D'Gu.‘aw;{ﬂ oA e\@.wt.j‘ 0‘2' i:

Pv\\'}'iﬂﬁ ‘)).-.-?V = U we hava.

~ o

Vi ;V(ei):(\/le&>=<v.¢'e‘:le$3,g z,rfi<e*.}ed.>-;¢rua;&
: Thas 8 B kas aa janes pfoa[uc/‘(') o eack wocter e
[ wilh  comporaks 4 e eom sisaci A & cou eutor VEET
! bt th o pannads V= ’U’:Qﬁ U\au,‘ms praﬁe—(“\‘

Y(w)=d VWD




&

LT

(1)

+o each \)iE* w;{’\\ Co--‘aoAr-a“h Vi we

Conuersla
" : v,
wnﬂ\ Cu-*pc-ﬂquu’{s A= u\; %"‘d

-
Cow Ob& oc.lq)(e £ Uec{—or o i

L.h%lf\ ((34\]‘“3 I/\\_\QI‘LQ Ph%;:x ta [(%4“3))

/’} Rler’\an 71 16A r«e{'MC. oA o ,,\Qﬂf;,,l‘_,[ M ass,‘a-,.; o o

A H?fef'\u\:fe Cﬂ_\k:oA' & paai‘hJa o'(t{“i‘- ji'C’_ faner pruduc.j:
( N e foclh  Ta-tet specs MP A rman Bl d wifh a

K.‘er—.aa\f\(c« Ne‘('f.t 15 CQH(’_’?\ e ?\Jerﬁ&hr\uz—l Maa;v“(”e
é_
w e Lu’m.ae

’ij\ I’fffp-—:: of a fC?O[a\xl-»:./-ée bcs;g ;’{{,)|._'}axn

3 <<J’X‘~)af,(i

L an Ouo"‘(a wilfn news Coordlx».a{':!b %
s
i - .
3%, 530 ax asei $am

Cf@\ |u~x7{‘ uee ‘[‘—)f\— T.-‘C' Ml"\ 1y & @‘Ieﬁ“‘@f‘l‘x'h—-’\ N(%“”-L a_ku{ ..rr’.
h —_— i K
= O(:E‘\r?f"' =“.Ec\e Fusetiom 'Q'.'Hm‘:, H\ T ¢ 6&“).0\){_
bﬂc.Jrc.r ¥, Yre Co«%fauo\f;:-,«.ﬁ Loty aASocyc\"r*a(

TELE s
f
} 4 e coure e/l O(‘F'

AL() =L VE WY
I;\ Cc:cr N-%fs

(V&) = 9™ 37

/ . -
| ensors We have Olegf*f«l (o u ectors Broww Lnear Quac'}'mlxat&:

.
o ‘u’Q(.'k'G[S. e HG\\T q,{.s\a }'L;-«{A Q'& ’U"CC,‘L)CS QX [{necs

‘F’w-c’,{‘@*ats av o, a'“\auat\
S ‘,'j@-“x?-’fxﬁ gx“-«.'"-e AE*-(-V.S i ;"uJL A
L&.{}“\ﬁ_((q bC ey Al ern eJ UJ(.{.}L\ %& f“.Se- }_:: - M P -

I‘Ab’]ﬁ.’nt) 0‘@ Mk\‘vg e’I) . elﬂ Qc)f s loadis a'e_)f E, GKAJ

O-l, “‘)o_y\ Los o lbeses ‘CO’ ]E* o2 _w"“ Ll e-\':d«i

aad U‘*"-‘-d')({\' ‘*’;H\ H¢ 0 it d'@ pHMF\ Corltra W ﬁ:A(/{.

teasars wril be Jebmel owes
‘Q, UIH

et s spee g,




(%)

O covariak terson od rank 1 iy oo molilieear recl
Uc‘bacﬁ ‘pUAc{’;UV'\ @f E"'-».XE_‘—‘:"? ﬁ . TL'\‘M.S Q 1'5 & ‘\C'\Aac,{“n‘c.-'\

\.__/q\__/""\--.,___.
r tf'—-?ﬁ

o L f~..tv«‘cif’.> aC‘ UO.:'{‘QJE. Q(U"?;' (m) Ly b v lneay P @t

v

J-(-L) L-JL'\eA f{wﬁw{a\\s .Q,\'{-‘“@( G re L;_ P*— 'G\?C"-Q Iv“\ E"Jf“‘pt)ﬂ-("\'l.“
F% [N L\Q\JQ '{?va-ﬂ- r—u.l‘l' i\.\i’g: {\T

Q(\j(” '\/ - .!. Ic 4“(
Py (ra)- \/ ‘\/ s ’ - .
y {2} ctu\/(‘?“} QA;,{,Z.,..J.,-

i

O l L 2 g

Piidy b2 O Sah S s
r (id’}(tjd,xa-‘,,,a’ &mlalr)
Q Can  noul ‘oe VJ‘{:"HCV\ -~ Cghpqz\a-’f&

R= Q.. . dxh@dx“®,. . ©4x""

PA
i

I V
NG r g '!{?‘f.:;df F’OO?-‘(./t @ ]3 yle*‘:\—-\,.,?,)t G

. . \ ' - F\
Ly ® B0 ® % Vi Viay ) s Vi ) = ol Ve ) gy Vear Vves el Vi

{G-‘.b\ f (‘-ofhg ::"

-t

— A
JL\C SLoecg M o st Leatars o>

-
- c
lt:' (a3

:J:?;_{_':’)[' f;' L2 ul\“,i‘\ s & w1 U Ly e U
."'"‘" ' I(‘ *‘"
Qe ETOE'D,..0E" = Q'L
L/\/. -
r-tiee)

1—;(‘ }\ﬁ,& A{h?«ij&y\ nf\‘

; - - i - ]\“\.
/‘/“: fOA"&fAuo‘q'g._Zf 4e-sanr og- (a«\{/\ g 15 o S w«@PGJ“ Q ':' 3
0a touoctars L BV E¥a xEX 2[R, Ta compoasts
$-Limes
"""":' IQ-L
o) Ao s TR e

.T-x-u&; T(a“xh A’X J’Xis)

7— Con now be writea VA ‘°""P°‘“°"‘){—>

Frt

L S
T‘:— T{’}Al“-ks 7*‘@) S'XA.L@ -eo@ 37‘5




(4)

+LL tessor p:oo{ucﬂe og u?c{”o"s s AQC(»@J

Yy OV ®,, © CSJ(Af”n"-ijs))s’uzi)(é‘(u),.a U(s;(drsx)

TL-G. S‘Odc-er oc c«H COH'};I&\UG{‘&]{‘ Jr{’*.sfys o’}‘ fa-at\ S

Lorms @ uvc.s'af P wo el wae vl wnke ey

T:FOE®, OF = @[
L_—/\/\———d
4-tiaes
T A hes al':-—*».si.:s-ﬁ Yls,

A %, t x
’ Yy
,MIKOJ femsor A ey COUGrTOm ¢ Eimes Coalraubs 6o

ﬁv"rr.,r..)-v\ N;LE’E\'_:.._’:J Kf:.i( ,,‘CE qﬁz

1L o '/"‘-HI'FII Il‘J-CJaJ‘

5 "
[
T tcr—(a‘éfh-"iﬁ
‘3:-..:\‘- - N f;.ra

° = : | ! b - Ay

{\)( aU))n.]C‘lLSJ)‘u‘.{;)J\..)‘Uz”) = dt\]d --QO\CS}Jﬁ \N 'L““ir\l“r(,) . U(,n)
whe e IRERRE = J'\ P S
W Fr A =W (JQ’X ah( ) c)’X*! " d')( 't

(/\) Com iy wd v e u_)r.'l'J:"’*\ v {o—hpu"m\’s

; ; 4 4
W= NQ“““J,..-&} 57)‘(51@.-9@ afxas®d'x ®="®(AJX ’
: , S
Obuiauslq LD & @"E_*@sb wi bR (Jrh-@'-,s:w\ 4

T{GWS‘QQ*’\'—'A‘I'-’A @ﬂ)??»'}'f-@; M4J4) . CL*‘“*\CJQ. Q&. ba&fs

Y e J
f’;’%: % 5)%& ard  d%= ﬁﬂ*“'ﬁ we geA by

p | F0 e ity

_‘:17““\;5 - —_— w h W ""‘-f,.. Zan
w. M ¥ — a"(‘g{ rea ,X'QS IA‘rO n d« a




(10)

@r’\Sc)f‘ pfdoluc;?ﬁ' I‘P' AP & @‘)PE
‘Hﬁ-etf tewsar Pa‘oaeuc.f_ bu( ‘

Genered T
2% & @‘ffE f./t_@";"“‘e— |
AP ® FF (Ve Vorg ) E A o P w-ﬁ‘/ﬁ)ﬁ?"(\’wwuVP*‘fr)

Gfa*-gf-‘i“"“/‘n o En(feflc:\/‘ A’ff\eiolcs

Let APE*=z gT4E*a. *‘c:@'f’r‘:’*’

k_./ AW, "’ﬂm“"——-ﬁ-——? .

p’_tff“p,

<. (G!l‘ll'ef%a{‘r'\% on

clew 5\17»0.&/! )

N
¥ fat L gace o7
be fthe wvec f 5 P’Jp@_mjs. Tersars Luc

iiiur‘i“‘\-e‘f_”&) FrOValr 1o

G i
'rﬁ’\uﬂ:_
Vs 5
c‘fo\/,, ‘.}\/,n] .,/\/5} ,)\/P)z—o{"x\!.).. Vg weay Ve o ooy Yo )
= C YT 4 -hl.a-»
The e,lé’r-\(“*{:s a'? /\i =¥ Lie cq.”fu( Ey T eros pfotamy of
5“"1‘9}"1 p-—'!}QIf“S
. B ZF Fle e
i o L afPe ATET ok gé_ﬁé/ﬁl’ i .
f‘)dlﬂ fredt " * Lo T *P@@% ui\‘i st nECRISA Y ©R
- - ‘
C\@\Fe‘rc ®p%r 5*%‘ éJ '}- o‘ee-{-i.‘.e a Prad‘u;i.
emnt of  APTTET, e ne s .
G- oie 61.“ Co/r-

'f(f‘—‘(’ 1 S CIOS.?A u_),.}al\ [;_gpge(*i? =
Fo ols H‘ws Lor p::%.::-[

sz 'y easy
- 1 dl

‘ # N /’
,Q_ ! C.-xdl \p w £ ole?:'ae Hoe ey lLens
I’or g entn o _ | ‘

onr G‘f&.}ga—a.f\n F)mJM

NAPEX R NET—= NPITE
) aFEeATET

’3(‘

' F’+3— o o
} i ‘Pé fv\?].f‘f & r(-.c.q de%:#‘e CK}\FA %-&A t:
~2 - - ~ ‘

24

APARE (Ve Vi)

b L’\pp P _Q%_
= k% dL(P S‘_L!‘.,. s .&P‘P&' J\LV‘(;;-- ')Vq?‘)F(vjl)°"‘v’}ﬁ-}
ﬂ'l..._ 2 30

—— ainrs tomrn s tamtmiomtin o | 't i e ot




()
!A ,Sl"¢"t hd-‘(.l “Q‘L“-‘-;’o‘"

K
aPrs¥lvzy= 5 85T A 2 (v

KL
-~ =3
Lq‘nq:a
I= ey Apag)
*g E{:(L{u o)up) ‘< — -k l z".k
. iy H * rowm P
L:CJIJ 1}4Q%) L - "Q,L,“ 49
- t

e
L
-
ol -
b
t
e

Qnd S :I, .

'--? (il)oo-;\‘)f) - Qe'““*“*"aﬂ QQ. (i‘).t"J‘él")

i F (:}:, e ,),-] % ack d pﬂrw'l'td‘fuu e% C*.’w“)‘(")

o . .
O i3 ey g} 1l nota gerantiton of ():” w)*‘r}

. L
C)r.e, Camn  AOW a{g_%{.«_g G/asa...c.m or Eﬂ_{_’mﬁ a‘&ebm

I -
oan Tie Lpcce O""&' o\\l -c‘.\za-S ouer L’-«K‘

NE = (NE*=RID(NE*=EY B(NPEY) .. @ ANEY)
where d{w(f):.*’?u

Obuiocly He dim Afev=(5]
Tt fallows 4bek
diw (A¥€) = (3)3(0) + (). o+ (2] = 27

T4 can be easly wen bred

4 IQ/‘J‘-e-‘:z" = (- )‘Off\‘g%/\ c:lP “Ygada- Conﬁh“'é\'&'{ue"

.(a{ﬁ&j)/\r = a(-*(.&f‘a‘)
AAP ‘e’./\*E_

asSocint Ve

¢to$ QJ

Qay p-@cm—\ con B& exparded A tEimy ol the o Desis
de‘g-*t'j “d .fﬂllcawﬁ; L(:’;{',' é""J“_!Q"ﬂ s e H.c. p'{uoj basrs hy

@-;,.‘.,en . o\féﬂpf* Can  noOw be e,n,aa-JeJ as




(2) - '[

O{P:‘idIGI:Z 0{"'!--04‘? O‘-A‘/\,,__/\G“P
I 2aen & 4 |

— e

w.‘nere d‘i",:,:.. &(ei)

) .G*‘I(ea"]= JUJE

a4 :

EK -f:eft‘o\/' D,'@-{:f‘: \?*\"‘1\'—. _{__‘.O i
{
'{‘(J-\)E

Thme There s « uaigue of esetos Ce_foefga» 0156‘"""‘!“"

d: APM AP
Sc.hj(-,‘“',\&

(_A'.) &z ‘& Gch-"‘!:lJQ.
~ !
Glgp-fefaq'\.rc.g of He fuag T2

2,
T )Pdla AT

P
A(aP+§7) = AP + A
1 0
QA
(L) dd®=
i) d(sBagt)= daPa¥

{ r) ArdP =z HAAPIZO ey N

£ C'?'-““ \'_'ln-JJ-A)

IE ‘!; < a DAl
( fiom A@(v}:v<€))

ook
dF= 3——5\;; A%

ot

-5

I‘{; GIL'X) G e _erg\‘:duﬂs

T

—

TA can easilq show =~ Fha e putl bak ofF «

ELMN—> V" s agoin & Lorm

'GO MI‘J\(‘ (=% Mop |
. w bo Fa ey tenav

aﬁi M(\xs pu” \C&c(‘L
dfg?t & ‘{’l‘q "n'o A GAJ {’\'e- U-)@J% e p’OJ‘%c/ﬁ‘

wy s Lentyt PR ik
i1 Frang)= (FXJAFE*F)
il EFde) = o (FF)

CO#‘WU-%?S




2]

e Tnterior ProducX - T4 X s o vector aad AP s
a P QJ""“ J e 0[8-2:/\6 *Le’ "ﬂ'\LF_’i:‘o/\ P_ro;zlu\;:':e Wy

*

CoaA tfﬁe'&"‘o«‘ o I

Lxi APM¥ —= APTIME

iz&ofo
";E Q= a' (X))
A Tz dP(¥11X3),.,}EP): O)\P (X,XIJ..‘)_XP)

4 ke a- OM'EA'-'JPJ.-\J&J;-N-—*

L) e Mw}t -P{:;Pt 0{6%(««& {’Lc_ ‘p(cm 'qu ﬂe.aen.(—eul

bv( 0,.‘ uec,‘hr -f-;e‘& X oA o »a».‘(:u{d M
A vecder Lield X on W M .ﬁ$$l'3v\b n o i Herebible
\jp ) eaclh e & L, Ta coosrdic hey

p«-‘rcb\ (K, %) has = lo e | eepression

g A ey -
X2 T

foen Qam;iv{ o-c’ M&[O.g \

L\A OR e,

A -DKOL.\.) 15 «a I'Parou-t
Gt MM




(14)
such At () B(balp))= Binlor= bl he)) (’v‘s,;eeﬁ)
" X
) Rl (p)) = ’
(’w‘:) qst 1S & J!\ggpc)rfurp%@m-

&SSOC{&?‘.@J u.h"H\ QS_t s &L time llﬂale(gp,aeagf ue[uc.('éLT
Uec_#ar' @{e{d

VP"‘[%(%P)]/“O '

or \/P(Q);[ﬁ ?(%p)}}tw Lor LiM—>Ra

CC‘A be SL\OM.)\/\ “H"u}& C’-)I e;,cb\ A;g—{ﬂr?'{‘m( uod—._y
| | Y [
vizid j- oAl cam c{.‘;,sor.;'c.‘-l,‘@_ = r rixa) é-‘-:- LA

dict X s the yedocity Lreld 0% qut’

Gl‘JQ-V\ ‘bug vee ban @;e(cfs X a-xe/{:LU- oa M
fe Lie bfﬁc(_{ffé or Lie ddesietoe 53

E u['{;b\ /e_Qp,o,7(' 4= X I -}ke_ W‘-‘P@"‘\j
= 'XZM—%XJ;’M he e ><M T, M

O\X' . XEM
-.am'{l\ ‘HA i ued‘:f ‘P{Q[J
4 ‘ : J\'E{"e e du LJIE
‘= Lon-9),Y e
\/JO,Z E)f 5(9\'.-« +X = ¥ & X where & i L low amm-@d }Hl‘ |
= xeM X Fexgm
i:"?o t = dt ¢t« }é-::o

Csn be thowa H-a)(?

£-7(8) = T(LN-T (X)) = [XT]F)




- (15 |

U\JL\ - : J:--—--"" v .-—'—‘; .
€ I X &’X"‘\ i - -ul- X

IV"' ,oca,o- COQI;!:rngfb
sz yye XL g |
<5€Z f) E_X,L,’l - X = b4 -

Lie Ope"“"""{“ue' o4 forms T¥ X O e wecker
\D{e[d( (ui-‘("\ lach. Llow Qﬁ{:) a.«J -’; 1S & _Q_.,(_{--,a,, -F—!M-—?H\
il a(e@(ae e Lie desivatiie o&‘"?’ e

XA T XM

o & L

usoof;/’{'vﬂl"-" X <A R by iz ) o
B 4 (b7

f_-z-(fr)g_:-zp(l’r\: 5’&‘; ‘:‘(%P)-S:t%* d;(;@.e‘{l)}}:e

dekine

T4 0‘\(3 P s p-(lorm we
: a4 # p)l =
1} : O{
&IJ\P = d;t(ca— )\,é':o % o

o € \‘A UGM-./(-

I'v"\ ’Oa/'\’ltulul }'P .'U"t}:‘.) Up
523:"01—30) +LC_V\

| ‘gidw Cb* ﬂf"dnrgl&:ﬂ.k b“i Z (PT&.J
| 4 [ P .
f - ——y

Ptop@;h‘es.. Q'F iz -}’La\/f' o 2 é&‘g,\\_/ _.\(r;@l‘e_,ﬂ
{ ) 2_3 C*PA \P%’) -:‘(£x OJ\P)/‘&%‘{' J\Pﬁ(c'ex\;&) '\‘!Aff{-d&'-&""“'\ "

{ A

) 5ezoa{=da£z

Gil) dgp = Aged +dody Cerbet Formala”

' | — p ——
() _X, (AP (U, wp)) :(&I_agf’)(u,},,,‘u,)f g_ 49("‘11"")):1)“'“-],"';“‘P)

X, Ky, dp vekar Lield “_Le;bmj.}'g rafe !
p.
(’b— P _ _..f - ~
I Aa\ CMQ}JH)-MP)" £C) &M‘r&tua]l“}ur)."")MP)
f=o _
+ =S AP (Lupu a 7
Z_ ( ™ 51}“")"'}M‘”J“"JH’-S]"‘)U{;*

res

(m‘cc‘, vechsss oa ,-&L-*" [ vectar @muﬁ- om f'gh)\f. A @ O*--*-H‘Pc})




()

& LOﬂfe-;\‘f;q'}'ion ard P eudo Corm S ’
'P'-‘(-Q,Jm \C\ be FEwo beased

e ca- Fhew M'\tﬁuetq wnte

) Lor tomt noa =L iagules

.we ‘gq\q wt-\i'

Lgi e:(ea,.,,eﬂ'j awd
;pec& E

ot a u@c,i'é_r
-G.—. @.Faf (“"QJ 4‘— e A\}

AL Td dtbAo (ree <o)

o+{:¥ 4 +
" < e A 1 QA
J £ have e canc (vecp. speoste | OF |
e oen |
W= Qm‘ﬁé‘vl Mﬂ 1S
'Hﬂb*f {L«c e«+\ = i B4 (QOIJM‘QA{

VeI e ha UL sy J\J e con et MY ey

)rtkéfé el é’c-r,L. ov efla-la
”, {"p//-x JC

Or"m..‘i‘ql:ale pY vl

~
pclc'mﬂs Sy ¢ el

f/‘.pi,/\ M‘:. )’“LQ

—
‘acom G

Y( g, o, Ke )
R O
g (o, XL

yle teo oriedt
M - J(- U\ e &3‘(96. ﬁtl"\ﬂ.e,
Y O o =

ok

cﬁ\\'\a'f‘b

\"La.\ Lav b

M " fc)l*r“l‘& E_"-Jz:.iv-*-

s .
‘ 37e & s ph

£ = |
€;® 9 i gxE oxe

Ob UEI {)\.‘},l.\

—T.]f\ﬁ. COI?'\&\ pruu;u\bl G‘LSCMSSF‘J U-J_Evf*:- JIV\J'PP‘P-U{C-J*-
c:,»ﬁ- %‘Le, wc'l'\om of;- a;.aplr_iﬂnl 'l'”“l J 3\'0(“/*,--‘ \/(a) i &
| wo Yhing o Ao with fe

- v‘tuu-»b?d" u\"m("\ L\Gb
o - D‘C ‘;’L‘e_ pdl#‘:tulﬁf‘ ‘]’4‘5@_._* _,Sfét.tz )-'\ (VAR

LJ‘CL

o ea Le +

\/f)...)\/n llue..

Thesre 15 a Ozigexc—xj' r\o*’l‘ou\ OQ- Qf’“‘l_'e""ﬂf ‘QO"““

‘f\ic.in 15 -a(epcnjd [+ TN He. 01-‘e-¥<«+z‘am

i )
r - L . .
’ —




(17)
A psecdo  For Corm ot af.é\clree o o~ & ma-«‘ﬁolJ M
les * @aclh oriedation ;9 of tle leg ook cpece

C{S,Sisvxs
A .f.kc_(’\ L U—>¢~~T }’L«o.;t'

M“« A eﬁwl'('\'of e Lot

¢ P
4f = -d
e«\cgum:hwr:)

RJO'{;CZ L ezo.—pie_ prq- & (o:—w—o:nl»,
PL?UJ..O‘_QQI‘!“\ i & i’\-c_ ua\mme. ‘Cﬁi-""‘
(R"'-“'"‘-'ﬂ Haasfald)

"J'OJQ; = otx) Yot 3;5(«)] Ax'a A tadx®
n=32

L.__\L-\.ed'c . ' )
.é’ . S o IV \-"('i"' W
Pl In dé:r‘ 3’«‘ 3 pasiFrathy 0" Aok
o d wrX O J

olX) = ' d . _ Lo
' g" s é’x' %-x'a Ses * negatisely o7

. . L ! : ! :

The reason for all 1Rz Auw p“(/"'% ceon’ o o-dution
Corm s . et e come 4P
Larms ouel M7

P F;m,}o Fgwh;(- L th The
(s

&(eue{otf;r.g.,{ C)'\h" f,\#’é}a’{;u-ﬂ o!r ‘L“d[' :
| - M .
| ! i S D¢ eated Mo SNPE |

2 I"\Tec‘lfa'f"i;)ﬂ o T Forms ouer : Al Qf},[
. \.; | M-w/___)

'{t‘?ﬁ.i‘

: Giuen & J?-.’M)re (.uo-fcji-ﬁ&*“e- <c>ue/{.u\,;
'eiﬂf'):n'/ﬁ'

}Dor‘l;(*‘r:aA o""\: L/‘-v\-‘{':g -
+oon of Um'hr h-‘{“

%!J.,;.\!‘]oa;“% (aK'SIJ--a}M) .6\ pﬁf‘t“
Mo f ualued Covchises Fa v PR thet @2
FPf‘Eatﬁ

0!‘{:\[\(?/ €~ %";«-Lle G{AJ IV\(AJ'e— YLL “pﬂ“\)u.l("a‘q pfd

(h) Fx)20 (a=), 0, N ) ,
(i) _'}’Le, S“PP“'XT ot Prd\ RN c.[D-CaJ 5“\°5’3){' c U
p + Ua

N pa,\-uu\w h(p):o for
(A ) g}oup;-_-.ﬂ_ ¢ p&eVr |
e cloture of « stk

H‘ﬁ S pw)(‘ ok = 'Fvac+¢'aﬂ 'S
v’\o* % €70

Shpee s
o% po.-\)('b o\i‘ w\“\t‘-“\ Ht {‘Mfc*‘-o-n 14




(18)

f;b CO“‘ be. 5(‘\5\0-)'/\ }'LQ/{— [»Y P(r"'t-{'lq'\l\ D% MM;L“‘ C\’.‘A—\
be corstracked for €007 coardhee de cover

PR (PR

:E.'A-*rea;nJrs'ow o Pormy - et M1 be oo ,vxam-@';{clv

;; VP ke &a o7i eated suloman: fold ¢ peneps i b ho\.-&of\.ﬂ
b ML e cam FYheale of VP ey e aacfold = ks 0w
r,'sh/t. lue Yhea hete e raclisnnm -

' s
whese  S(x) Sevs ol o‘g' e po;«){?’ 7(?:\/? 65 & po

\‘u‘\ M(ﬂ’ f%‘ {‘"\J.n-JMP Ls &

A
J\Ac! i)(fjnlj,xn ?Lo&@ J:-of‘ M

‘-g\'..a/Q CGU’J"‘O\""_S -C:)J' V,a
. bh

H » . . 2
foea 4 is sieplt g 70

’A\J:'J’X‘A‘(CA‘ . _{fo) |
/ j | J‘}‘uc_ré H’\- Q«w»—-

Maw lo. % %Uqul t& k3

. 14\.) fan re
J\G‘_"— P be <« p' Qﬁ'rﬂ N M‘{\ ' E: “1
f—L‘— /C“‘t.gp.
b ""5-(&“_5 'HQ P"‘H l@& ‘
1 o ¥ V‘a b*, coon,-;Jre Ctﬂéf'kb f’l-cn;(“
: ~
jod (o fe orisatitune® V

.7
o\ _
be_ (;. Q&-\\'i'& (OJE"‘“—J\&I
&ad e pag,‘juqe(v\ e N A

4
Qtu?/\ . e flLea Aeit re
~

, _ i ep
wP = Yi.""uf’ = g (L*u?;é%& —ig Foitu

\/PCH: VP vFP Ve ¥
. .. P- !
= Z S"?’d\k*wpg ' gt«)i m\nu.e Uy -{‘3\4 wf
N N .
)

PR AR TACHEY

Lfa(ud\)o L&(u*)ac rp\i

- ' _a"_) A ‘A AJUP

= Z 3 fF.(4) (£°Lﬂd*wF(du‘ --;dU-p

Hoa\(u:l\o wl (Aok&)x—'g_up) Ju\ ‘.OIUP

W
Z
=
.
£
&

* [?&Cudk) \

klbba'. ‘H’“‘S }"‘-/{- II~L'§VH( g the ?\D/J\-uf ranl \L:p‘e_)
( Rl‘e.n-c-m Ia +a¢¢é£




(19)

L-_)‘\f_\we Lo KIO&'I . ’RP__:; “n
‘F,((P) \ Uc{ C—\/P"':" ]—P\

Py =t (B ) s RF =T

I (]0‘.)\ Lud_)J 1«::” be, L&(“&] wIYLOui‘{' Ol[Pv“a‘[‘my\
orie ke biza Cor (-Pd‘(b\*) wortl bg. Cadacad by T2
QHP-"‘W”}"Q* ’CQI‘ D{& u_)l,“tf,\ vy 1i‘\blhc.f‘.yl ‘Qb\ s('\-9_
Ofi ttatiam ‘éo-’ \/?’ A
}Joﬁ“aa'_fLai this {A\-esrc_{w'qm_ Ao es no Ko otepew[ wupon ble
orie-tation ok M7 , ealy o~ the o{:enla‘&'h#\ ot VP, Tt tle
Ofl(’h‘[‘h']fio-'\ og— Vl': 3 /eu<—,g_ej Lo b tle velue of e

I“\{“ef\-(gjz_

i,

GCS(J.-»»;?.;)— ‘?Gl‘m g]

4, oIt
} ;- Qf'«-‘-a(()y’\ O

! .

S

(\

FO‘A' {Ofgt’mo[O'.tofhs @\'%'Lxe,- G OI{P-L';L\‘\'!QV\ Mu\;/‘!' be &au?./\

) af Zomé Of’\'@-\:‘rﬁsfldv\

Fa' [
f’.}z\_u,‘ ofis o tiam

. | J
for N Fe., M A Be o Lble
\,’0‘;‘ ;fﬁk (;_Jl:)"\:l @ -E-Q {GCA “__cli\ .

)J\'Q ‘o,k‘((b\ b@(&u)i 0{'
becrl ok = oasud’;*@or-—«
L A" or VR

{'\
g Adhay ;6 \ﬁé‘. e v PA tor
i ‘ie

: Cua e guen l—o eacla CoO;.}‘+G
E fack Phad M&lue o the i~
'S \‘ﬂut{’pe-Ja..f (o) ‘Q‘ 1LL e O p--\—q'ﬁ'a.« g

_ P
jw,’f:—" f{-wi’o = gw
vE Ve VA

J'é.’ctw-r'c_cuq OQ?.JFG;“.S"
leadks Yo e cchuanbage

fod oued VF
£ be
Lk.k‘t'\)"\

This adds some
an orleatiakios Cor  euc Y- bu X
tlaa & PSe‘Jo Lorms Cam be ,'sﬁ'keska
are wo X ore leble  where true Corms  mus
5\\-\.-35,‘.{.94 RO or.‘td-«b(e Vi sinhr.e e ol

foN ters c_:f -H'\?w-.

/S M‘\ f\‘.’a G\rJ. fo O{E '('l"*\*\(.( |




(20)

, [F Solels Thn @

I with boMJanT & Yo sa-e &s
CO”O\-J:‘**&s ‘QO"V" are al

A- PG pO . pxo\-\l‘go fd
{oug ed

! evceph prad charts I(U,\F) o_R— Ye
Yo, U —> fRERN 1" 203

‘}’L\e, bi:v‘\/\ja’\df O‘Q‘ M ] C}M) L8 .!/Le, 54}' 0‘(‘ Pb\*)’('s

o & d%

a M= z/xaM: Y (x)=0 for ¢

. ,e_u.,l\s ok extrrior

'  Now fr o-e o b fhe o
CQ\CM{’*). '

ek et L

,_.'——“""‘n ‘M-‘_—F“

Lek VPem” be & Ccpmpmn":.
Lot wfl ke &

tret (VP mst b2 ori

T

Submaa{ccu““;%{"‘ bc“AJwv‘ h el ) \
bie

CO‘,/\)r-nuou.‘u{ g;f;(:{-’@.e.\-\,q‘o‘e

or PSeude  P7I Loren ©n M, Then
g AP = (Mp‘{
v P . aVP

\D“ C'Tpé?l?«‘f'fc\"r(on oR— | In'{'eam\g]

T-}'r-&Q_- (hc/{epe»jmj\- Le/‘t dP bhe ¢

Cp & p diﬁpwd,\;a‘i .s“bw;cm;{:ou (pef’hﬁpﬁ W
A Maﬁ\'-(a\Jr M’h. Lkl e j\/\kﬂ CCD-'\(L'UQW' d\.t\UGJfﬁ,'&"fuJ\“, o'c' CP

df{'Jll‘Ab Py L?\IOMS, e 5“?p“e.< ?Lg,_,é' -‘f’k(ug Y ,p{au.\
1 4-) [N %’\E

' C#t'.M"-—?M“' CP(£): LP*CP e avd ja T e
g oot ot Re rbegrd  THz(ar = (P2 &7aF

o= Lorm (ﬁs‘ﬁe-;nJepe-aﬂcJ‘);
P Bowderq 3Co) oF




(ar)

D\'Qerenkr‘«%‘(\&)
L |
Tt s i 7L T - T)]

h 2o '
- (’ ’
= A *‘r[ (4,47 - (drar )= dimit | GF($7ap-a7)
Ce Cs h=e Co |

5“{9' y ( qé:dp_&'?: % JI‘M {:(cff’h*c{,o‘dp)

B adl h
} .
e ¢/tc‘° - . ‘f’,eﬁp h=e ) . :
i

. Cw‘i:-;m‘a Formula
=/ o gd*P= go‘f)-m%f’ :ngc'{; alakp+§,<),,—}oz°‘°'
Cact) Cott) Cold) 9Cp(#)

A

] flhe‘— ()QP@N‘JG’\x Z—(}é O\’ p loe. o ""(.r-c afepé‘rfja.‘)f' fg..-pg/m

et

o MY O{P: OI(’X,X:)G‘Z. SMPPQSQ__ w2
l‘\O‘\JC o --H»-a o{epe,y(a.,)(‘ “\CIIOM“ o-tr‘— p,k\a{ [ A MV] h_nH\ UG{OCIL‘-‘
Llawy T (4,x) = U“:(t,'}\’}j%';,w We waish Fo calcule be
% |
—— 4
Py A
Cott)

0’\'0'5-2 q_i!...if; al’X"".A.,.;\d‘XAp (no dt +€N\5)

k‘ ‘.-QQLJF

lie pass ya Rrmn,

and X = O['Q;;“"U“'f;; ge«em#.a&, e Flow ’4';(;-.

J‘\et 9":0(){;/‘51—-{' 2 UJll'L\ ;lf‘ AIX‘A %’«j v [/{S.'/\ﬁ *Hr-e_ ‘Cafvw\":k

for He h'ne'.‘AJfF,,JMX- tcy e %.‘c(als He Lorrmulea
; oy Tur A
Z Vg = | JF AT A"+ ALT
2 (or= [ e add”
Cut) o)
= 5‘ 3’;";"”/&1—;—01& + (z‘:'f}a‘ (space a.-.hr)

dCp (%)

ot )




o [Uedor Alsebrs end Coleulos]
2wk o Tree I~ form

yectar A
the Fatfowing ws G b

F{f&:&' }eig ms50ciatl & trae
AI’ ard @ @Seu’ﬁ[o 2-&;,‘,.'“ -}é‘:t

L= AD o |
= o(w) @"‘T Ca‘ dutadud + q"y[u@/\ dut + Q"Salu'v‘dux')
‘Cd U ard ue;lﬂf A = & cJ-yu‘ '

‘POI‘ [~ RIIC’MGJ"I‘;G* fnﬁ-\.‘ r

Q{O'JLAVO.Q-

oo G§5acre 7(3 e 2 P-S eudo” uetJfOf Go Lt
{: FLQ p:) O‘-‘Jl%é wm,r .

COnuer_sIu{ ) o e
‘}‘/\Ae 2 ol

Lot ord G

o ps PR 5

P R . = N
{5700~ & por ok Frue velos A srd T oee Com @rgieSS
bhere ot pmc{u--{ a. @, O-form o A 2o farm i TR
-L'é ﬁ'%‘; ‘ Trw 2 O‘p'érm
5\‘/\_\32 (ﬁr'é)voﬁf P-"?“c}o 2- Lorm

The -ps@udo uectar, AxXR ca~ b e ass o ciatad with a
2-FLopm amd f"{:orr‘\ o ']RS
AP = LA ol trae 2 - Rarm

-ia et = £ )ﬁx]’:‘s> 'PS?ch:-l-f-wm

g,;t G e éxSsonc.,'\-e.f

The eckar tilple produ
p - Fore s R

“f'l’ia-@ K 'Quh-\
O~ Qurw‘\

with o o-fm o
ASAX'—(ﬁxx_)c_vu.Q

_iz8%2) = (AXE)T psedo




(3)

U ec {-0/‘ |‘J F-‘\"“l "i"-} Co- V‘Q“Q‘ ‘OCa- eas: [\1 P(’J‘J'@J
Wia -Qt:-r-nsj e o«\lu( decision ‘O_efwé NLG{‘LQV o

use - Lorms or 2'(10"”‘5-
< )-ﬁxkév‘D:-iz(ﬁ‘A\f’)ﬂ(fxia.ﬁ‘)w‘«&‘i«za”‘
= (AB)L,ED x LBy (AT
.
7

= < }‘é(ﬁ-z)-é‘,c;‘a"%)

Y

_ B(A.2) - CLRE)

o

AL

= /Z}Jx’( xC

MOL&J c"-”' CG\‘C*\‘QS.' ’3‘1 de-{ém.\—w—a/\ 61--91 p—wl‘alem =
£ = Jv@\) vree | olarm (B deme-seeiss)
Aal = JL-\?K‘;& ?J‘a.,oz' yrwe 2-Fore
et = (7 B)wols piecdo z-Lorm
-3
To compute AL ~
I ~ c
( ‘:,'a-d—fr’?‘o“)3"_roﬂu
(v.é)ﬂd»o‘gaf_ o{(p—-‘a"ujai'ﬁ: (-a-\ f&u;\\;
g 2 (/3 6
-
=  Je3 "@'f aw( 3 %)

| . .
TD CQr«pUi—& a WaecTed ii@w’l‘ul’u{

A (o ot |
[7-CExE)]vods = dlaiagt) = ddir¥ a2

= (Kgeg 7dA §' - A1 e volo
M s '

Frua 2-barm ' Free 2-fare
tosr [TrA), Lae (Ve R )

=[§'(V*2)-E(VK C?')}U'O«Oe

) 3

=  ye(AxE)=(71A) 8 - @x8)A




(24)

One Ic..s.){' 'H’\'A\ Jo natﬁ.} ‘ou{ c‘c.zlwu‘g J(“':g.rmw.io\
1 5 3
sz aro > F ,ez Avoﬁ + G-I.-LXUQ,O J(,{_zfa.j )ﬁ
| —O = (VﬂX)UO.Q"
To CDMPut@- W"(;XSJ do  fhe -toﬁou;:-\a

ca,-"d\a_‘. ‘Cﬂl - {e.\

1

/"\.‘.5 %
"‘vx(ﬁxﬁ)"o“oj A(“‘"‘\) dgdt-igdd

Y
Mo
@i

9

o
]
w
Lt
3
>
g
Y

L

~

= 5?5/—2 vet? = (704 Az vol®
/ \ } 2
4 gioc 1 . _ 1 o ol ~ (TA) AR TS
-é = ;LZ; _g.'é 1‘0‘2 'ALE’A:[' 8 ' ~
' >
- 5 ’ .
= (/ E))/LAJU«J‘?"" ‘LIE,J‘J(JO} (W A)AB‘UJL
= ,(., ol

ko f@i&"'@ !-.Q caay In }’\&fb:g Cr.-)lﬂu‘c'.‘;

3 74 i 38 BLTad-A-Te
FRAV=0 A o T F




pf‘ObiQW\S On Exte-';'ow Cq\Culus‘

Ta B3 let x'=%x X?=% X°=F
et F'=r Fr=p X7

—

(Q) fOrﬁpuﬁe. a.id' i LOQ:J:’:‘@-"’P) ;5{'“

= - e . &
Qre = 3Il:<da‘) 39>

ot ! L\“\ PPN 4 ‘é—_é:_x,
(c.‘:.t: tha le P v ;%:x-{"")

(k) CO*"pu\tC fo elficie ks CV-@)"Z P

— — ¢ L
€= () L+ (TE)T fng(-) 49

dr . de d¢
| -~ & 3
() Put éﬁ:: f;/n;’f;ll égt 94'9/)\ ATy E,P':d';ﬂ/“ el

@- Cc:br-\pc.'&e in ‘térr—«& of «a besrs %
) ' () &'Aﬁ'
(b} '~ YT

(e) a\_‘/\?‘/‘ !

7)) | ' BTl
5 | -y

O CO"P“'{LQ (01”53)1: (‘l'e Compd"uJ:S o4 A )

. ' : P SN beasi g

| : . 3

@ CQMP‘A—{&. sl tf'r—*_\ a.Q— a{’x Q{«a. A% ;A m
| ) Ad°
(p) d&

| (e) ol &
(d) olda)




(X3 ®) duAJvAalu

-___.____..—-—-——-'""

ey ERC dmadgade) = S

J= R>->R*
C")‘!?u{}_ﬂw (o ¥))
O Cc\lc«. {e tte ualue of the  form>
= dx!
= A dx?

wa zdet (X @Y

> -

gl 52 an A g:s

o.ﬁ. J\—‘n.e Qoiv-}

@ CO\ Lu\\ te H‘\é‘. t)&lv\‘pb
= Jdxtadx®

= Kldatadn? - xTAK AO{‘X
v = rdrad¥ (K'zres? X -—(‘smﬁo)

on Hre pai.rs ok U'C*“_’S (311‘4") (31;’7'?-) (33123)




C3)
. Calcu‘ ‘f@ '{’Lé veluw 2 & H'\C Cofng
= AxFadx®
Ldz'*'/x d'x"/\d’x
as dxadet  ere (KOG ()T

- .

on  3E(110) AEChz3) aF pond %=(20,0)
@ Us e rombh-m ] e wi ke olown ‘wld® far RE i~
egneries & cosdlinated fy 5,Y _
te atles gtezu,q’)j |
L e—=0R?
P >R

@ For the cale M“'-‘fP\g , Sirmmp
@) line in -rerchg. )= Lakl ¢ R
o ool R R

£ - X(A) ﬁtuqﬂA%J

A% x'd -
F% at T dt Sxt Ponr /
‘. Wt & I‘c-.:n-\ a[‘ = al’)(“' own ? can (A.‘:S:.)C.:'G/{e
vg o Coa\'{‘,fa\uau'ol“’t uic.-{—o.h Q- a,x‘ 51/\9@ TR Q_ 0’\
4 U?C-JH;P |Ef
; R,‘ema-\nr‘w’\. a'l\}‘".: QL'GJ . Tkerej;ue. %wef\ &
. N4y _
L% a on RB Op e CO\;A c;:«.st’"“-‘f dl'
Show t{'ka/‘tf'o . ,_, . R
, b Ry - M JE F V S
[al= faz’<°}‘.2e').dﬁ" R 20 0
[

® o




()

(b-) SU"CGL’Q' 1--«"'9.‘ ::/q_
areradatles §(SU9)3
: 2z '
LP(S)C’]R L SRS
.fmp-pcse ‘f’lf*dﬁ EDO"Jl--A\’A-Cb ']9: S,_._::;gh Z
T a2 Ct/\o_Seﬁ & ‘{—L‘Jl: LB‘P“‘:'}R-l——?]RE

"Xl
) ‘{'.' = - 1. P O Y - o .
~e e form 2ra by dutadua’s kg an Sadx! + by A adk
L& G Pwn 2 < paigw €
— < D i e Cuw ailiot: .zJ}f“ -i«.\/“qé‘uda-uwi:w
- Y 2 i3 ~
Uo ‘*""")(A g !GU] J? - /b{? UQQ“‘ ‘fgr F\f@.rﬂoaﬁ\-b-« T\‘?-‘
.
s . oo datdlatad® ]
_)

)2..;-’53{..9() ‘/Q(,. ol')( ,'\Jf){./\j/x
Liefd ow =7,

(w\\?re_ (SRS
atud LQ-"‘

T{"‘a" lore | G v a G- o ovd o
Oowe Cam CO“-&"'"‘-L.I \)3'1.
Skou H’“G H - : g
Let)
3(')(3,’3") fl_g-f—?‘(" du Auy-
S‘ &(U u'! + by J (wu?) v b3 ACQIJU_‘H o
Ps)
o dE L) e

= R 4-33\0,&)1;0}?,('\4,&&\; dot

($) -
L — (62

= géﬁ,#’)«ds [or 00N, Qguydw
e have s5eén
:;w««?ac.ﬂ- in 1

(D ds a bllew «p Fo 10(),
tee Lorm

affu P—on—-” or o« IOal«~e-(-et1=c}
e putl- back (x..o(?"‘) ok fthe
i aarad¥=dA




For

Gere (2 Ccow@rs

>

LoYleRE> R
(U."u?-)_._a (U‘,u",'{‘—(b\‘lb\""))

H«,g c,lcss.’cr.i e.:P:e.s$:¢- Q-.w e arvex

= (i=¥" ) dA 3a ,,Lw ‘,\uz) du'dur

Q‘F % :}J; ] ' Py 3'? -
(dul) J-(JH") +l O(UIQ{Q"‘ O( Nl gu', %t::] - +ﬂ-
( V‘U/te' N’z/”ﬁ]] where AT d:‘x%:“ )

Af?“‘t -_S}a Lot thm +o *

(0) C}do : “}'u otf"l'-‘e Fh-dke.-f-\q‘ -]-Lw... o b Cﬁl(u'{u)

fb) gﬁz&\ ko glenue. dasg,mﬁ 5;_5\{‘_9{; Thwn

e Sa}dz o denve Hserge-ce Yl

\(‘v’ A ol u.

Show %Svoﬂﬁil S[V u‘)wﬂ
¢u”

u" un
S ul}(\s bnv-rc}“"\ aw &

whepre U 15 - eqmpmk g
and A0S Fae &e\ac.nln-‘

Riemennion MA, w0l = A5 w07,
Ds— ‘“LL GIQN QT {_A'“
<M°i€: T[/\:s Us trwe 2ues .Q M"‘

Ucﬁs & & pS(’v.ixa ‘Cdlw\ G-MvL U

V5 M}{' Oh&‘ﬁb{‘e St

s a Frme vebom~

Let :‘S o~d -é Le +ime degeadend uecll_—ar Cields on R

C—"'J (OC*I;(’] be (_on"\\a\uoub QL\Q&J *wa
(a) iﬁ' Vrz cdR = g[jﬁ:‘ﬂa‘xcwlﬂh- afaJC‘U'A)] A7

e e

)




@ CﬁlCm[Q/{Je. -po,ﬁ Rle\?"\ﬁ-\i\'lﬁl\ maa Qala{ M2 [/\»\

Cu\!u\h.«oar Coo:JlJ\c.,¥P} <MeTf‘L "“q) .

@) ZH:'—'V L= \7'o(<;$)

-t
(o) VxA
uilhj exterior Ma“\m)s
O Dea’\de }LQ. fﬁ”ou_),»ﬂ by al U?Q\'QJ‘ ;cl)&?m‘?:‘*;ej

&) (7({:?3)::
(o) TC($AY=
! w(.p}:?\ = f Vi A +(V#)x§

(1) (AxB)-(2x0)= 17






