S}M&/\\O‘HO"\ ?\LIV\&W CO‘AL“O‘ OL /\}ZNLOV\‘ gv\lefe V\qutol/lb o£
wohon o @ rfjid Eor/{\ﬁ

/Uaoﬂm- Coler €o,umL|0m§ 5(76&(;») how  livier ve‘odh N angoler

-

wlocks evolwes with hwe:

A @«c”%? cwd ve'ocfij o cenler of wass (c) ()

ol \Oﬂ\w"%f :ﬂ] F-WrTw T,?ngmﬂm‘w \/e(oc{M s (Wiﬁ (Z}
Mavwl\%’ oF Me(‘l-l\ff\ abonl’ )

\/JL alﬁo V\Qe%{ 1[0 kV\OW l/\OW Foﬁ\'po"’ X~ Or.;a/lL(/\L}oh '€\}dlve w;'lt»

-

/Fobilw()m of m 9

b= (%)
K

v :‘Z\j\)f ‘Zﬁ Or;@‘/llml-}ow Op bOJ(/} <[16{7 Mqlﬂ‘??- (;r gD (LD
D vty for zp)

-li} ‘kj 7 W\qui?& (eF{(’mLf\LI‘Oﬂ 0F H,Q_ Cros5

ok operdkion  Gx (B or gE)

hve

Bﬁokgmuw/f on vechors.
e 0 i gk o e sgden o
e to represes Llions:

i)oé a a(f«ecl—e»! ll‘m &jw@ﬂ# w/offmcjnovw &W\m w/vxo
(oord jaate 63746“” (o atove) (o wll)

'Z) Gy an arie OWC \/alweﬁ ft\?’??eWL\' W\V)J“IH@ of
unt veciwﬁ\v;w a ﬁlvew coord. sj%q itk for Smal diow.

g%a;%g\_i/)\-}’: K *\/13\ _ [V'Y/\ a‘wm\\s oF \)c\uw

(1)

Ve



Two Cwmrmo"‘e 9\")94’@%47 O@ ;Vl‘le“?}'- LJWH ‘[;"”Q (’L\,’J‘ ,T<
TQ» bedy Frawe - (47K
Q’L bo&fj g’w“( 1\7 Jj‘)fcahj VC?L/J‘(T/(
6\!3‘/‘\' 0[1/\96 OL V\okmb'ow- G: 4 e{%p a rure, \je_(lgf’ onr \}€de ;w
\,\)c)f\c, (Oafdﬁ
J' \/C(Jﬂr efFrcﬁﬁﬂf " baag GH‘LL?J @ords

Rokehion W\q“r‘l} [ Jmng(aig hoeon  Hham. I3

7,D (ase: 6‘4\)\?01 /\\':\Zn/y * Klzj‘ = K,- [ I [Zﬂ_
/35 Kl * Kzzﬁ\' ) 2y \Zzz}

MO | gl k) b -0
i ?’D/ |£ bOC[\VS 19 rO“O\L&?{ b\b‘) S, , K:[me ﬂlh@]

-5mf 0586

J

)
)

50 we Can I/\)rl‘lf/ 661'7 (l7-(4‘> v J’ﬁ’fw\} OF COOM('.MLC%
N _ > . > ) 0 p .
Sh el eef] =eb ()
gy oot 7[]
Zf’:[g}s T «w«Td ((700@
0 Gy e T il o i
bocjk‘ﬁa%ac(w‘ coofd(‘:V\nL(’%, GM'/{ @an 94@ gw/’.

v > N
&S 0=V

in special case of 2D (planar) motion, in X-z plane with rotation around y axis,
state is g=[thetay, omegay, X, z, vX, vz]. Then:

thetadoty = omegay, and

R(thetay) is given above
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Sawyer Fuller
in special case of 2D (planar) motion, in x-z plane with rotation around y axis, 
state is q=[thetay, omegay, x, z, vx, vz]. Then:
thetadoty = omegay, and 
R(thetay) is given above
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numpy.linalg.matrix_rank(control.ctrb(A,B)) == n
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