’PL, 9\05‘ LEC'TUTEL, Pr

m 0&» A Pl@-ib Bob“f

RCF&—:REMCF-S For, T\s\ig A T Nt-,x‘T 9\ bec,—fvfbb&' ;
' B0 SEes §- S}(g!:} 6 ‘J,L-“_:lg_ 3 L%L. SECS 31 33

_ \Nr: (E'..\_.C.A.L.L» ‘Sbucfaab F'—c__hf’('\.;ﬁcg b?fr&img;ggbbuf_g MQ'_L"!_:OQ
B\SCUSsqsc: 0 LECTVRE & | o o

— [3\ Bleid BobY BAs (b DEGREES OF FRESGH M oF Mtﬁ“‘f'adw;
" ZoF TRANSLATIoN koo 3 0F RoTATio~r . WE SO wsd To :
‘bt:)at_, L TR -rm—_ F-’uu... C»OHF’LE'XIT‘*{ oOF Riio- Boﬁb\? gb“"rg;raoMS

TDE‘.. G EQUA"TIOL\J_S c::‘F' Mb""ﬁo@ F\Qb

%éﬂ;if A_;}gt.-_m (g exmermad)

_~ T.m: MOST Qa..mmg, FAQT 1O & oF' P.E.Le—m Bob‘i 1< f\ T%N&L»‘\‘NON
L ?L_us. > ROTATIO N Ccursiey’ Tm_,aQ,xm\. | e we tving ’Bu o
T C,D,,,Vgﬂ;\- TS PLACE ME ST NI VELOCITIES QNAS‘LE&,
-TpcD@ﬂ «a9s TRAT Tee VELbCITY OF AT PoinT 10 TTRE

B'\Db“( Ql’w\) \r e wfa-lTTl...A\\ : -_\f-:-:. \J—QW, + (,q}(r .

quﬂ:.—: ¥ 18 MENSU RSO U\T\ﬁ 1\3&‘. Q . F\S OQ.(CrHQ

' Tuz T::'TR:L_. mmc,-uuuz, HbHEFﬂUM oF t-?.le.tD %om“"f LS

_ﬁzé Yo X MoV, é(M Y x(\r + b}(r‘L\ MR:,M °M+gM (Y w..[y (_‘,)VX

L.n-nc.\-\ 1S pows Tt gnmec 163 c,.r;ut:(aAL

~ A mason SlMFulF'IChft:énJ o ccurs IF TE AW oF p‘o%mmg s A
SUMMETRY RAXS |, LRED WE Cha mmeé L."*I :...;

. . . :
L TR T = E} g (D‘: A , Bl ‘msﬂwc; oF P&rm‘mu—; z. T'o TwE &mg

Berore banUme TR TRE GE»JEQ)\L, C,h'i.w) _we ﬁ.SHlNc:. ovaSt:L\JES
OF "TnE WMREVELS of Sver) The ESIMPL' C‘,AS.‘::.

(@S Yepscoee oTiam ;

4
A l'eweroscobe 15 an RAGIO &on“r Rb-m‘r;,.,t,. NgouT N S"‘MM&’T@.‘f
ARL LUT LARST  RwWHORL OE LOC!'T“(

Ba  pege! , LE MERN  LARSS Ewovkd  TANT 'm'v-tf CuRLES 1~ L
Dve To &XT&—(LN;&L— Torgves (dT/at: §,) ARs SHARLL oMPRRES
o 1., sSo TG ST RNOLDS. 7o A &oon h_PP:Qz)xl:M NTiom,




?M.&OS&? :L,Bc::‘fu\a‘-, I:fv o IR ' \80

5;.1:__-!..,“‘*1:&;

\m_, CAL cpTe Tm:, TQ(&QUE, Né.ou"( Tug F’Nlﬁ’ PmN’{

Ro= h\s"nwoc FromM "ch“’r To cm,;

S \“'" RSSume  STEpaM MoTion (e umc;.\ Toe CM BYES Mo“"T
__N:::w_, UErZ-T!CAL(_,"[ CB \JC—?Q_T!(_QL quc\:— o) ’Pwo"T -&M%B '

\F’ SD, @ﬁ Cow&f{;n\l‘f_ _ =) Nq, C,un.:l&‘f’p.m"‘f Ved MAG':\JlTU'BE,‘

—

o NezRxmy = %. —L: To R bwa wewee 1T L D | \z Com ST AT
MOVES Im b CorE L OF 0 ANES @) By WE Ched WRITE %rﬂ)ff

Now L[=Tos Lok oo R= B L
so AL RXmy = ma® zyxL = Stxl B“*‘}Z]

e

PRECESSIoN AVEULAR, VELOCIT-(

wweEes St = Mgk 4
P : T
CEaTmin RPPROKIM M TionNS HAVE REED MASE (D DEUIVIN- TW§ RESIT .
- SiocE e ToP 15 PRICESSINE RBOuS o \.sr;n:rfmm_,f ARIS ) WE
' MLGWT  EX PECT 1T 18 MorE CoRREUT To WAE:
L=~ Loy KSL, K SoME covsTtasl
weE havE Ve noRES ToE Lo TEm w W LhRa €

L en
Yosiece -.Sl‘“",,\)‘

b

~ T\%E VERTICAL FoAce ow TwE | ‘=>wcrr Mle g ND'T Ec C'KACJf'L.‘f MC}S .

= YEATICAL ™MeTion  0F TOE C.m £ vmintion oF ©

| lonEse Forn FIwiTE O WE Wil Tred LKTEL ‘l’mﬂ TUE |
GEREML MOTion CoOSISTS oF  PRECESSION (SU) +03ciATies w O
{Nv"rm’ncu) '




Phodes weetes 1F )

E XpMpPLE » -\Pi’&EC&‘SSlm\) OF Tms EQuINOXES

WE WvE SEEN Cscw S_ﬁ ‘an:.‘i Tue C.NZ:‘T’NS
CQMTQ.\FM BULEE 1§ mMudl LRESEL THAMn: |
The  “TiLopL Boleld | Tee ns'ra-tz_:n-:’s MRS MAkEC
Fard m._ltfu_f; o plRovt 23® To Tus ‘uut:ftcm. Tné
f’foé 'Pt.mvé: OF TRE Mooes! O0&RIT. IpE. '\"DAL. : U S
Foree of Tot Monm  (pwb Sud) 15 XERTS A Tor@uE om TRE CESTRIFULAL
ILEE y CRYS|mL- ‘Tnaz:. EALTRS BXIS 7o PrREcESS AQouT THE ‘\_JErz:T’lQAL’
Wit b PEZLOD oF RROUT 26000 %EMLS WBKT 1S Tue SEwsE  of

Tve "Pﬁecessusr\l CAMPRAE D TS THAT  oF TwE  ReTTIoN o

Exm««m, : S"I‘m&wr‘r%f a?&"fhfﬁ%fcwccﬁf
: - ———

| gbﬂie—; BT PoT DL, 6F TE. S‘TNL(L,L‘T*-( oF A &\cw CLE 1§ WE To
™S G—-tre.osumc. mc:-noma oF The S.P:mwhaw WREELS,

_ \f-‘ Tee BlcHolE FaWS smaum‘vs Te "twr: melﬁ fpu FusT  STEER

To g 'lz.lCeL\T '}) Ma Tion) I A cm.cu:-. ) ceufrz\vue—ﬁsh TorRCE To |

e LECT =% RESToals~ Fo(bosz 'l"-o BRIM- TRE WRI1CHecle wMk To

ThE  verTeat ! @»f-fmmscopt_ RCTioo PBME Mo Rote 1 Twng, IV
CTeE RICHEE 1S SLOWLY MoVl , 100 Wil wAVE To MIAKRE NoL&ENT

- TTues To TE  LEFT € RIGAT To MBI TAIR :~':.-rru;.|:.rt""ll

o Now Sveeose “ou fm'm?,. THE RlcHere "B VALDS -—3, O
STAZILITT  DvE To  STecmart~. . N

DY

N S VL

REAR VEW S :
T VWit w

Now F The Bike FALUS Teo Toe giehT .| B Tor Que AROUL Tat
C.v. DEVELePS (DUE To TWE NOUAMAL Torzee oF Tag Roal) = PRSCESSIoN
S5 F TWE SPIvite- LREsL T “vE E.ten*( =) MoTion  oF C.wm, 10 A

ciLeLE = DESirSs caw-tfmcoowfsu?'oma 1S GEVERRTED To RES ToS
Tow BiE To Thie VERTIoL, . : N :

Torg wories BRETTER BEN wou vaihg FAST -~ WNou S g?\_,ms Nl:m
WEERED To RIBE Y00 HAMBS TRAY  wiTa HASS . o,

e Prremice Mov cav Ao SWIFT ‘lbuﬂ.‘- o chﬂ [SIDE To ch:._
LA NELPS STREILEE Tas RIKE W A now- @,%g,o SCoPre AN ERL,

O . MOTOR-CH el T MEN SPEEDS ”n'a\:r GURo ScopE EFFECT gﬁCwES
MORS IMPD(LTPAJ_’Y — ““ouv MULT LEASD 'lt\S’fo SN TuZw - T BE R%Lk_—, To ‘"Tu‘(a.r:) .
POlE SUARDLM - C:,mrunu\,— T t:.x"Tm; "‘H):?_wtrd\f— Phwt’::ﬂ. Lowa '

GTRO SCoPIc. PRECESSION, . : - :



ira® ;ioff LE CTnE l'”r | o : | \Xz

E xpmere @ loe F@:UDME&&@@' (% %O SECL s G)

T;;c:. Ee-Tuerw 'F_LLG\-&'T oF 'Tm:. %DoMemw 13;:. SRRDSQQ?IQ E(’Tc-_c:’r t

[l BOOMERN-  CaSISTS  oF Z 13, oz"-l{ @%bﬁ& 5 E?k(‘.ta_ Su};PED
e B DR PBWE W o . T '

Epce BLADS WS N CROSS- SECTID® Lu{.e, >
Laler CRVSES R UFT Forcs L e VNS
FLIES T2 TRE Al : -

\¥ Tue RoomMELAMI- 1S SPImeINbs  AS \T FLIES, The LIFT 1S G@cmcm
oW TRE. BLRADE Movini- FarwArD  Then. 0= “‘r‘ne CBUNDE v\oulwl‘““

TR WAL D =D WET “‘i“o(&-@ut-:;.

ﬁ-

N

Vem

- The uFET ForncE  CAuseEs A DEFLECTIoN oF -rw:.:., CM, WMaTian
wHicr (8 L To TWE TPLAE OoOF “'rm;-_ Eoomai‘afhub—

f"’ﬁas LAFT TolQuE 'cwse:s THE PUBWE  pF ThE EDDMEﬂ.&M&- To
PRECESS AROBUT mw AKS (® TAT PUWE - Aws L o \”"cm'

- To et b CALCY AT, CBec,—rvre,mwQ 'Prrrn OF TwE CM. )fT\AEi';
DEFLET o0 AMO PRECESSIon . MvST ™MENTCH ) So Tapt ewy AULATS
RBEMpl~ S (e Tag PULNE OF TR € ’%'oamefz.pmf- ; r

Teis 18 c_.f-\SIC-ST To R\Q-Qhr\l(;—t (€ You ane.oQ_ ThE EbﬁMémW
L WiTB TS PLAME UM _ : o :

e . 3,:". o l"Tvt,., F verect
view I '_\} T ) N ”cg\;s"e,g ?m Cés.gk:)r\) :
e —_”,_ : ' Lo o
9 Ve pu
B é—o cm@uh?ﬁ'é_ m;ﬂ For. q Q.LF\(DE.‘{:) gqucrz_hwc- “’?0\) M\!S’T
BIVE T SPIe o e @_,_}_5: (K. Eu&bt L,cu(s-‘m)

“

ig,_) A SUCUT  ToP SPIM.




\\;E, \ma,cz;m _tanoso{z,

W& wmouw Cos LD S 'Twc. cEvEnL t:?‘-'PtLSS!E)rQ Fore “me-r
_p.wguum_ MoameEArTuM 6% A ws\o %m:t*f N‘-g,a\ﬂ VTS C.M

:fL:*—"f.g‘ M':_Y.,X\r'.; gw VX(U xlfs gMLCV w—(V ‘QBY'S
Fmﬁ_ 8 CowTim vy ous M#-s,s :'b\&’Tf?_I&U‘T\.EDM “ﬁ-\\_‘; 'EL-:,CDMFSE

ge A voL ( Y g,) (‘( c..;\ Y\ | Ee L EE’:\:S;Tﬂ' _

\:\J OQMPONEN‘T ?m\'?,du\ ) (L,5 \cf) = ('Kp“!n%-\

%QAUDL (\( u.,h. .é\’w Y\

: : O lF r..%_& _

éf, \@d\\wu (.\" %ug"‘f Y\ 44-1:.5

NDEM I&& S? O\VDL (Y %Ll* Y,,FSB — .NEGJT‘A”‘TE;\J&DQ«

i vt

T e A ZX3 O MR

e T 1S SMMMETlg 4 i“&: 13‘_

=) b tovEpaunesT Quhf#ﬂ‘ﬂlés: S\:MMEK&'I%E"D' Rt TeE StMeon 1 i

— C uh-@aCLs A OSUAMMETAY i\xrs 'rm._.n) - ’
X, = %goivou (v -vz\ geaﬂuow(z meb S(’;\uowme

z.'T

-«-o = 0D e p L~ MQMEIJ"I S lr-n:n:i'),&.; hgpu’i .me( AN

):Tms IS RCTURLE®  TAME WUETLER oR WOT THE XIS 18 N STMMETL &Xu]
~ Tue cress TEawmg Loy

(i=h]) BRE SOMETIMES CAULLED
Toe  ProovoTs oF (wE2TIA '

—= WE SYMETIMES WATE L wirh Two RALS =B TEwSrf |

oo ! _ _ |
T?AEM; L= f»a w_"mls MO TA Tion, (D’""FNC m—'rmm@ !

R e e




,P\-“_jof‘:t_ﬁc:ﬂ)é,ﬁ:l'?“ | \3%

- Tee S#Mé{s _ wc‘:fL"ﬁm 'Tw&ocz_. 1 hPPems, n’ﬁ wa_‘emmwsé_ TTRE
t(n-)l:‘i‘“’l’l';‘ Cﬁ-.’&:’(Z.C:'s“’*i _ (E.EL.F&‘TJ\JQ To TueE <. M.} :

-l-g?ciwh ;J:Lf = J—-g?a!\!ot,(mxr> (QXY’)
%“SGO\UOL(M Y ._.(mav)B o
= Ai’ 4:(‘ "_" Sf'o{\)ot. (g ._ V;Y;\)

ey
e §${u;fza'ug = A j:
2 y o3 3
L0y : ; _
S : : . : . - : : :.;]' . ; : . :
_ E:UL,C:::QQ b@vwﬁaws o MoTion ECUL—E(L 1S PZev oun) CED _‘an,ep.ﬂ

OUY?.. MTN’T\@.N{\L— E-,Quh‘ﬁof-h Torm E-U’:ica ‘%onﬁ MoTion) S N DL

- aC 2 A(F8) - 1T .5 4 T.45

_M§5M::_-;M; 3

'FoQ- KQ. RATTR 2 %’TN‘HQM_& T VALES wiTh TIME 1o A MQ&’?’
btsc-us.’nmr- MANNVER  heo A S*DL.UT\@»J SEEMS WoPELESS, :

B erest S\H?u'i’tc&’ﬁoﬁf (poe o L.CoviEe) 'S to Go

To BN ACCE LERRTES FTRAME |18 wielcd TNE  Coorh INNTES

RLES ARE FIVED wITH RESPECT To Tue RIGD RooT , WesE RYXES
meeE Chlian  TThE  Booq pYES  TRE FapmE 1S CRLLED TWE ?am»“f FOAMT

CenTmwit EeWTIve —To TwESE AXES, L 1S 'bewS‘TMTS Lo TIME,

. BUT TE RonYt AXES ARE RoWTirMe wLITA RESPECT To
our. (wernaL Frame  (Tant oF e So - CALL&E SPACE AXES)  wtTw

faw CULRL  VELOCITY 4. Revce | . |
% : _%g .E L 3 X-{: [E-E(hu.: %{:‘be_‘m\z‘ﬂw\-— l."l’ ﬂmz%wﬁh ..
Ars > _?_,"E_ - lj'?: . dS siwee EE_E__:,, [EE"CALQ | S_,_E_ : _QI;E\:l
S e oF e R S T
Nevwee N = -:;E' ES + ax%a

1 . o
1S ovr .Smﬂ.:m;::e.’ EQuATION) | OF MATiaw),



TP\»\ Qos - LECL”?WZE; T - \\gg‘
l\f\yrum S MI\‘T\M;MI\'HC.S 'PL-"LMI“(‘ N FURTHEM. SIMPLIFICATIOw .

A g Ij 1S A sY MME‘Tf&lQ TENs ol N ‘T_MERE fmuw&fs ExsTS A
cunlce oF cooantmpie axes (s e Bomyw Freme)  Svewn THAT
T s DIRGORL. I

o, Tip=o0 w i D Ty = ot
' I Lz

LR

(hz‘ S@c_CtM. %E’]‘ OF BRXES \§ C,AL-U:.D Tnc"PfZJ.nJC‘.lPAL) B‘(ES

T.)E-: -:?S M oM ETTS oF lNGQ,,T}f-\ r, ,3:11 LB ARE CRLLES TRES
?@tMcleb MOMENTS o F ’N%..{.‘& . S

Te ThE WPPELDIY BELOW VE SkET N Pam:F‘ AT Tes Ptumc.mm,
RXES Do 1wBESES EXST. 'F"an, oL LE COHME»JT o SIME  RPECIDL
CRSES. Lwich GIvE HesaTAvT 19 S LeNT 10 To “'mr_-'; ch)c,e:p'r 0%‘
’pm.-sc;upm,. N ES, - ' : 5

c’b IF"TnE Bod 1S ”Ro"m‘ftawmu_}f gwaﬁc,—rruc_ fpgufu-r: A ARG
ToEw  “TOAT mUS fs& ?Pcuromml., mu_s. o

Tx::,. o-mcfz_,. 1 ‘mecmmt. _ (MLGS. CF=M BwE mw‘t PMR_,
¥ OATRO Gkl AYXES 1IN e 'PLJ&N.&:, e “Tc; TR
S‘fMNw'TtZH AUL TRRY TRE Coml . Siece TTE CAnICE:
oF BRES 2 £33 18 SomME wRAT Nz,.grcm'swf e
FUST wave T, =Ty, OF csunse, T, = P =Tz .
% ccuas . Fem A S.Pnsmc:mu.‘i P rt ME TLIL g TelT (Em b CLlE
:  bigo nas T, z-J_-?_a_,_L; LR LEMAIIS TS ~p PMNTIEL WHAT AKES MIE Cunstzwl D

'é:B' |_'f-"h @obd( IS SWMHE'T"LLC., BLOUT A PBNE y Two ?mwc\PmL mu.:,-s,
LiE 10 “TRAT P e,

i 3

D RBook uAS ITS PRISUPAL AVES PARALEL
oz To 7S Ences . |V GEwEasL T, =L _L~e_={>I:§

BN wexpeowaL PAISAM  RAS
Snwc-sruu_ C.\\m\css oF-‘ RRES

| NOTE TRRT Fer. L BLOVe- A Pra~afpl ARS, L= T W wolhS.

CFon pn) RRRUT AU %\-\RDED ORTECT “[RERE ARE ALWAYTS 3
b!(LcQTloMS For. wdicw TS St pLg FoR.vA - HDLBS,([MS‘TM‘?);NCQ\:SLT\




Py QO§: L,E-T;C:.'TBUI\Q,,Q.; = - - '

ClF we viE TRE PRIN CIPAL RLES To CALCULATE T™E wLﬂ.,.:"YnA o
Te~sSor. 1™ ™E BT TARAME ) Thew Tee L.@uxrrmws oF M@‘Tr_c:;m_

:\)-:1 S 4 Ox T el

TD'.’_:;

EVLEZ eQunTioms

Recone | N, = T, ¢ C(TIT)

Ng = Ty oy + 0y "\-’1;(1‘&.-5151)

NoTte Tapt wailse N & PEAwED 1 e LN?: ’FQPM&:. TS

COMPONENTS . RRE TRCEN plonk— TRE 10 STAN TANEOUS maﬂ,c-rmms o
TRE PN CPRL BYXES. : - -
EXRMPLE ?ﬂm%u:»—-z - SE‘TI
N (_5“0 M (AN ”Duwl%e:u_, 1S Foresn To ROINTE Ty
D : ST Coh—*&‘rhm PROGCULAL . VELOCITY &2 Movw{ AN
/ _ Mus. Wil 1§ TILTED w\’ﬁ.\ RESPTCH To
Lok TE dumasEu. MIS. L
| el A AR | | .
Y e DS _fb(LQvE 1% ﬁec@umﬂ: To  MMATIAIS C TS
. ThE PRANCIPAL AXES AE EASILY SEED o
/;11 O RE B Qhptow, (13 1S 1o g -2 PLAWE)

ALg o (o ® fuma,e\ G e

Rt owee E"Zu|..::farl_,f“I'EL,LsE us. '*ﬁ.\f\”“’l‘

Ni=Ny =0 swgc‘z,w wm.\@@&)

Rl |5.. araé..’TR;JC‘.ﬁQE To Looks AT L I c,g
*

T o1 wot | -T'o'é;"o,‘f

Sivee L = L-,_Q RoTATES WiTh TeE RobY AKES

AL _ S xL=N = N=zwlLat e 1mvwm®w9
P G- .




TPL\ ;mg LecTore f":f

E xpmMeue F%x—:. ’DKECESSIOM oF Tue EpLTH

Dues 7o CEDTRIE UGAL Fance ;, e EALTW
BULEES A BT NT'T:se: ERUATOR, .

Tovs To=Tx BT T, % Lo

Ve s E{haﬂ_,"T'H },\F\S UN_:IF:D(LM 'B"'c'-;NSlT"f_): Co
b ChLCwolLhNTion RBARED om "TwE . 0LSEver ?‘Z'PM_E
N7 EEQVN?(SFL WiEh s

T.,-T2 . .Eoo'“z.i:?f =
e, '

Sveeose Tee Mus e.fz'r‘ BoThT o GF:‘rle' EALGTR  1g NB‘T Quﬂ'e
CTee Pasmcient dus 1. ey Buve) 10 Tve: MRSENCE oF AN
EXTERMM- TOLRUE N PRECESSIonN o0F TUE AKIS oF RIMLo

S
Fixan s;*-me_g}

o ccuns Ceoith ReEseect  To Tus

e

Cuwz__ Teus LS TN \E N =o

by = O '

W, = =Wy J_e‘__.L-,__ - m.e.w, W, -
L L VS

. TR I i T2

Wy T ok o o I._—-_L;p__: =+ €y o, W3

I

TTavs € oy 1e A ComSTANT , oo "['\-:CSt; L--‘QUATlOr\IS

ey BT
CoMRINED |183To TheE LVECToLIAL L.d?u&"'r:m-\ o

» —

/\

L : S L
T T s, > PRECESSES pLBUT Tes | 'AX!S CWITH AN GULAR
NepoaTYy ST ew, . los ’Pu‘uc.m:; s V< 2 oL o2m '

W1 L LBAT o 20 Div
YT vy & = .

Toe 0@SEULVED BEVIATION BF W FTRerm /;'r;mau&.ﬂg “To owid 1O METENS
AT ToE SURFACE oF The EMTh. R Procession PeEtios oF 420 BN’LS
1S hoTupl™ eRSEvEe ( ALOWDL- LT 0TRER, e REGULAL (‘.Qhwcﬁg 1~
Toe BlLECTIo~ oF (). [T (g PeESuMEs TaAT H20 4204  eEchusE
Toz EpaTh (S ool RiGiD. LOve Neo e AR oF o TMTion  WAS

ST TBoUERRD S oF MILES TrioM waERE VT (S mbdly C— POSSIRLE oL {F
CThE cresT SLIPS LEWTIVE To "TweE 1e7Elan, OF TWE Ea@Th !

I put. MsciLsSion) WE URVE REsd VAGUE As To TOE  ™MoTion

o€ K Pea V10 TuE IvEtAL Frame  oF TuE FLKED STMES. 1o ¥RoT,

CPETTREL 15 CemSTANT L BT RARTUEL VT g PRLOLAL, \Man&s'{M l_,,_=

WM 1S IR VARIRNT.  WE wile PUASUE  TRE pRGUMENST 1) LECTUAE 'R,




Th Aoy LLHUM ' I - \8%’
%Ppcyt}m : B\%G—owhu:&-p{"{nggﬁ_-‘:ﬁ_ RML _T- ng(L ; . :

\,J‘__a_ S“'["[:xﬁ.:‘i" TR ‘Tawsbe, :E
CROLCE of P\KES SvCd TapT

W ConPon &5y [;L_:ouh- 3*’“‘:‘"’35.._
j::-l 1S PoT DiIAGopy i‘&\)"f‘i‘__gif"’-’ 13(..:
_wc_ SE€k B umT vEcTpag 2y , L,

A Lo _
SR 240 Sved TTRAAT N
A A : S L
T-2d=2 2 _(?\, NOT' MESESSARILY €QUAL Db, ETC)
o cqu . \Jaé:roﬁ..' ‘ét

15 cmueo fao L,t@c;uvc;c:rofb 3'\
1o conpowesTs @ é« I“':.
- 5Ke‘«gé

s “ﬁae‘_ E16Ew wa(_u(-:.
= ’_AQ;,; = A g %L\Q-
: S'oLQTg.;;.;a

EEQUAT(OM_V, whve A &L -lF“

= O
:Sgh}m:.:; 1,,5 \g, & "%?\3 MPATI?..{K TS (S A oualc LﬁQbATm@ te A
o Tuees mes 3 mg—rs ) 3 fa $ . AvD Cbﬁ%&?nwﬁh:wku‘“‘f

LR AT e-J\);_,C.TurLg 2(, -Q}, P Qg.

3 Toe  Eleew VecTons M.)a? ELEED UALVES NRE REML (¢ T:1 15 SymwE el
. M p .
NVow £ ot & Tiue - = T 22y
L 3 P
S’VPPDSE

= £ e <

2 was LAt e unpoﬂchﬂ‘s T\;E‘m‘ -
A (F Ty e.faﬂ*-.,‘g’:x;;y éf Tiiela =9
o | it: i.ﬁ:;-::ZT_;
Tows

=He 2 5 s e

{pLTuoven %

= L Ao 8T TAces BS REAL
AR

15 BLSe © fad 'u.—:aceh:w*ecn.a,\
pe g AN A é g I v -

PR Q—-{._—Q.; =™ A ro
l::;) T\n—; : b\?FEr&E,.y' e S f’;g_e‘: O THOEompL PV <+ 7‘3
a- a-l = f‘x: Ly

% lO\.-b' 1 '-e-;. = (}H -Q';'Q;
AL =LA oA = A A A
BuT 0 1 =A:\-£--!. _:;") 24 T, Y PR PR I
AN
Se \F 'i?‘l. TeEs? €, 9

250 AL CLAMED,

AN : o o

L D = TTREak Qg M™MpHL Nl RE LERS .
B wT To€s?, p,;,,r—t VEC T ol 2, + (L 2, S RLSo ) BECED JEoTar,
CSo weE cpwd ClRoos & !

fwo  USERZL CoMBDS Whtch pRE 1~ PAcl  o&Tisoe ompt




CPh 0% ucﬂ"f”vrae t"?%- '; | - 1% 9

A A

Cﬁ) Nm,s cwoosE uomwme Mes None 2, 0
FAN

: A A .
CThew 2y = (itoio): R X% .—,_ { '; i&O\_ e,

1
'
=

.;T\b.érbi E’ . éi!- 'z.. :E“ :\:l-., :_E{._'; l) ” iu \

11\ ELL_ T_'IJ gl o - AL 1
3_3 1 .._T,.KL . i?‘] . O . -L i3 .
5 \.\Euc“e AT S , L= j:r; = D o eTc,

oo = b OA S ALLA U D
Tum: LS .,I. s b!f:\(rﬁubk.- :\J&mu- e_\ , 843 23 AS MAES,
S VLN '-T\;a- Bl eE~ VALUE (roers = (x c‘.t-@.le:. L.qpu&’l‘m.d\ hEE . Toe

: blmrowm. ELEMESTS

:db Lu; N m.s:: Cong “th.uc,'r “Toe T@MSFQILMA‘(@:Q ’F@M’} om-::,
Se:~r of p.xss To AQQLL\EIL :

l .Q. ;‘ .SUQP’DSQ ' AL' \ N.z : QNC: }%3 ARE TS OMloimnl, hxt‘: S)
foerey @ W KNOQ TwE | C,QH POM EJ[A 0?—“ 1% 28 (:1 o Ty VE C-TQ(LS B LOIH\;_..
'T‘)\.,SE BYES . : A A . . R
. : é C,_',:\‘_/k:i Co -C‘L;:: Q'&...Ix'i Z ‘b]ﬁ,ﬁc:'ﬁcf\? CosrwE
3 o o T

BE  IOVERSE BEWTIoD 1S STR M GNT FoRionmis:

.

A ' A _ LA A |
e M,,—*—',é’ai;_goﬂ o TeEes 'AZ';"’/XJQS?CSE-
3 : :
A :
or. A

-

4

b
&

LA (__;;;:;'. e N
= Civ &y \(Tee ImnveErse OF p 'ReBtion wATRLX
| VS TS TRAMS pegE R
Foa. pa pARITRARY VECHA 1 Y= Sy, X[ = gff Vi€ ey

= ve wase To wTeE Fo= o< L DL < oF oun
\;:‘ v ° = Y g yrog o e TERMS oF our, wEL MES,
: 5 T _

[

Toed WE SEE  TAN] 'v‘_':': Ciy Yy

:.'N\;\

-1

: : , . : : E : E
For  went vy oty ;o Loggl=t , swee Cgy

- C .5*:- . . s ,.
1o PRA=QPE VTS ALL Fhead STasiepT gorustd . Keepi- -

) : . . . oy :

Toe BYES RO UICES 1o 0@BER (S A PReQUEM IF Yovee MEW

e T | auT ?Em'sc:uc:n.c"l




