Tuesday, January 20, 2015
4:56 PM

tha.l \/&d-af_{

gc_lf(.uc "t o pot Yo Lpdlt L..)Arl»cLJ r,J/ olmﬁl V(C“lor_f Lf_i:rc [f—Lcy e cr,'-l-"Cs} Y CDPL\,\
(X o[a+ Pl‘walv\c'f'\)' CL;,\:U— &re o ohol/\'—l Lﬂuw Lcca—vk Y IRA +\</ lm:lc \.l)\,.:-l—

),‘ LL veetors,

5

We bolive el wectors L7 3 condidrons .
[ Dual wectors are pieatght it d oL‘J<=+s defined ot a paict in e
[Luu +LL7 host e Sa o capy R o Mot edk Poted i we eoll 4l cAonget '(IMZ)'
), Dm[ vechors  are taverieat (ch jtm-,\ a coord tnade syste A +L=7 Can ,ﬂc cvlJrCJ'rfJ
‘a derms b donponcats ondk Jool bosts veotors obicl da +l’c-r-.r-[\af"'1 )
3. Do veedor s I;Aw:l7 et vdols and poep scders s e ViLW) s aw(v)+Y (W)= sealor

howe | \Jecg‘r_j\/ VTcﬁ l\ltda Is

ceoleirs

[/\}q.'-l' ',-C Utc'['nrs G,J J\,., Vector § et :ﬂual‘-‘b--\'} -f-\»un LJ\,W-L J—L( L;H 'S oo .fce-lcf?
) )

Ajte.(sl 'S cn fm}u.(n-u} .,JLew_ q{l)\fcﬂ’ caarol.\/\a-lc r(_[}{cgg,.+a4.\vn Ss 9&9 Vavertend |
1
%

A (m)

l"gﬁi au! /(%ﬂ.‘a we ..1'.” wit G LoarJ.sM‘IL aJaP«hJ %o.iﬁs <+ zrc a‘uo\ vectare ©
—

X

NevJ -{:r o!oﬂ.‘w!7 Uectols vk I/lul +l-( §v~ u‘.‘r-\lc cx:'\Plr JSZU‘XHé\(H 4o Stcrt WH’L.

):;r a[m», Jeetors e Aol Lovc -ro-zL a :4;r4-‘nj fo.‘q"‘, ~§o e MCJ to L: c}cucr

Lecture6- Vectors and Dual Vectors Page 5



Tuesday, January 20, 2015
5:10 PM

C_o./u'fJ:.r Corl‘f”on 3 \[or Jul‘,) Vcc4ul'J_ I«\/( w‘.” JLS\,'M. “Lo-‘l:‘ﬁ\:]“ .'/\ /s 07['\
ay ‘[;Hol,.ls"

'LI,\(_ lac.sfs \}cc*ar_s gl\J Ju»«‘ Lus-‘f veetors

dual basts vecdor

—~——
ARy A SA—\ _5"" hEN
& c y = =

(v v O hZv

[

Iﬁa:f; veedof X /\v-r\lotl‘ i

S:I\M SP\U 55 c Auh\gcf ({(alol\ 4 st Be_ :meh\ca‘\') IJ!ACE"

ALR) A _SM Ay A _S“'
Ceny = Y > o e v’y — v’
~——

L\/L a[rc;o’l‘-/ Lnow', /\V\I' é(\]\
AN A
So', e /\V\,'efcv\
A (M)A

! () ! v
év‘ff}'\st /\Hﬂé - A\I \I'E/ECV\ = /Lh/«/(' v' @ € (v

go we Aows Lﬁaw'.

A A A —
CmTIeny = A ' Cn) /,,,r-l:)u-aﬂl.la/\ }Au! '[':Jf th.s:\_f

' 1
é(h\_’) é\[h\: /l,H ,Aé\LP‘\ veckons ::»J ‘_Jw,l laas): wecdors .

K..-‘r no 4—L—+ we Lﬁow Low J,,.,,( Lk:-‘.s veckors 4m,\s‘cen-\ ) We Con taSc {—La4— en ovz(c.l)

v\-p\ vector s }Av,;/‘.sa*l- to Jedeimtnc Low +\,.4_ Loh['\(gAc—\'LS ECp\ clu._l veedor 4r¢—4&'tol'l—\'.

A

—_—

Mmoo Loy
VSV Ry oot
'C ‘JC¢"‘UI.S 4.099\ Juc\ veor € .

-[orha+a\u4 L'\»J 'pwl' Lah]\oatr\’l',s'

(AN A~ AM,: By

Lecture6- Vectors and Dual Vectors Page 6



Tuesday, January 20, 2015
5:37 PM

L‘/c_ Cen Mow Sec the jon:/ deails a|(: Juu;-l vedors Cc-'“fq vacdors ¢

kY v
k—"(\/\: m,.,.g 2wy

=thV5Mv
) i 3

=uhVA: Wl + 1, V +L3¢\}l+:,.)3\/ 6}12
-

7[3 h,‘jh— Jooke b o ot Ib,,.Jq=+

Lf_-#.,.ur./\ +wo vectors ) law#— fL?: ‘s

C‘c'{un“-) o ﬁﬂhla'-nd”o.\ e't c vector ,,.AJ o cl.,;‘ vector [

St e Al dos Pm,luﬁ.

,ZLLJ( 'H.,.-P -F-L_ Je-(’ Prcgjuc"’ thla}nts +ro Ucc)rocs +¢, I\»\'f—c o /Luhl}tf: .(Vl: \/\I)-é |R

an our \O*Bhasc, whet +he Aot l’\rec}v_;-\' Joes s +a\4.,_ one o‘p e vectors andd diga F

tto o el vedor | Hlea et h Dual vt eot He vector to mole oo aurher

- (VVT) =V VY e

]3u+ \A.DI,J "’o we 4’;.\-/_; c '3':\)5" Vc:,"‘o/ VM om.}\ C.I‘lo-"‘L a corlis‘\o-mhn\j olvw-\ ucc+of \Ih?

¢ ¢ | 1
\»/c_, Con Jru-\ﬂ(_c\ L '{'\I‘ch ]RA ‘ . (V')V“): v} Vl‘PVxU + oo
= .- VL' N
85900
hetre o IR
So '['\or SQ) e /L(ﬁ‘r_cc g‘-U - ﬂ-},‘\j
)Jr.ntc'. - (_Vh) V\,\ = Npv vhv\): \/«I VV
Lol Vs Lo,V
\/M—% \/M" ’7th \/v

e~

-

> (4,.,4—1. -cer Sl’L 71_’1'-'—'4’!.l L\,+ '-PLB s g\‘%‘(' Lrpe Sa Sc-\{ml !.].)

Sc —PL medete [ur s fwusc\ Moves }ne&ms wp or Jowa (rs}a: onJ \owcr\-lvn\.‘»‘j vectors

TP on\ veetors erd Wee-verse, |

/\/,Lc'_ —_E\ n\l e'C +\L}5 we ofe l\.ay“' c,Ln—\S,‘.\j ceorJ.‘nd'c\S],

Lecture6- Vectors and Dual Vectors Page 7



Tuesday, January 20, 2015
5:50 PM

.Ln -FLL ‘L\f-‘hfr vl wi” }Wsnl) JrOP &” &K/Dl.“cﬁ— tetcrente 4o Q;.Jis \/cc-JrerJ éch)
)
c,,J Jhc.‘ L\)c..f}; veecToersS @A( 5.\.\55_ "Il')—-z\/ ";'r_\{-:_ Ceore QC eLC\,\ °+\,\.c/“ l-\/c Con

<
faj-lcgcl \)uu’-F ‘(;r_u.j &n ""\«_ C@Fl')o-’tl‘,n"\’s

Lecture6- Vectors and Dual Vectors Page 8



l6—1.7
Sunday, January 25, 2015
5:04 PM

—_—

/z_l\SarS

1 R-slbrcszﬂ’r PL./:.‘cJ ﬁ-m.dr#u "’Lt_-{— eIt f/\uu.“;ﬂ-)— L)u\-“’ wLux 3‘.\”« cA ex[)l,‘c.‘+

coordiacde V‘t'-t)/chc.-l--\OI\ w3” +-/[).‘Ca”7 sz cor\[)eaz«hr -{—Lp.+ +fb-f\-d"l:!\lfh_

—_—

). L:w_ " ‘P[p.+ +c»\14-\-‘- or r_o+c.n.354+ sljo.r_L: (of‘ teasor )Jraolu;-[g o-[: +Lr1£> ot co-cL PQ'G-’"".

_/,\ Jerns ,-C ~ (a\acH},\j _rcLu-\(, (+n..)z«+j Cv+nn')-t/|+ ) e Lo.vc JSeen

(0,0) (1,0 (o, 1) (0,3) (1,0)

N e 2 N

geeler vectors Aol wedoes e Rediic Fle ‘averse melee

Mpy 'VLhu
“oper
— L —_— vl
La jcnda' Nou could heue CH,A) rixed talices )¢.3, / NGBS
’(\ ~—

[over

( 3) “l ) +easor

To-,j(n. e LJ-[( uswl[\7 04\7 Jw[ with Componeats , fckch\azr He ‘QH J'Lo/7 N34
_— — A (\) o) an (s}
I = | HUd,\@za é“\\®@—(_u\®écu\ ® 0/3 @ ;kg @Z\o o] :)

A fo[\ul;/ Ja‘[’\.‘nr-ﬁoai /[ tensor 13 Sd\e_-PL-‘Aj +\wl— +r=ILS'(_\°-”'L: |Slc= a Heasor,
A [QLH:I' al{.(:':.\:'-‘.“u'. Emrr aic e

l""-"l?ae:-,.r ho.{')I ‘('\rer-\ ’f_‘\\g J'[)q:! o‘(: vectory

aed Al vestors Sato Hhe rc.;lsI N EATAVA'A N,,,Jjujw\4 #

7[& {.-_-Hd thgA:4>g.\ s Lom out QL & ”wc\\—gc) ! tensor ¢

—y a4 %8 . v
Uz“— 'F‘J : [ dAGXS \})\V V V L\),_\ (NN b‘)et <€ [R o 'Cl‘ct ‘-anch
(‘_etd'fﬂ-S“" NH'L

—_—u N, 3 o
S{'nrufz\j H 1 h u)\ﬂ%%\} \/ \J L\)A_\w\) = F 9

— Ay 8 %S n
OUU’"FC»\: / d)\(&xﬁ V Y v \} \JnLJ;—\LJ\J SN,

- H

Lecture7- Tensors Page 1



