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“The gom\ o*g +his S%Jnf&q s o determive,
4re condvolable obj'@cfr Joets and
Ltends of & 6\00\ ﬁ%P

To do thie we ved G amd I ond

soma s e lineac algebra -

/\_/—\_/_\/—\/\/_\/\/\/

Soma bosic cpnapts foon lRaar O@Q[om.

. MY\ - .
Guen A € R Le. A an Mxn matnx

R(A) = ange (akor eolumn Sm&) of A

= S £ o e comboinachons O\C
B wlumn of A

Guen x € B, Phan Ax 15 an elomand of R(A)
ot y=Ax, than yeR" and ye RA)
QY= Syl y=Ax xe R}
R(AT) = 0w space of A
- {x\ x=Ay, 36@““}

NAY = null space of A
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TNAY = null space of A
] Ax=0)

NAT) = Lft null spaca o4 A
= 1y [ Ay =0

T Four Fundamint al S\/&)Seaas

Consider tha QCi. szg

OYLKS’H\

X = Kepy ® Xl Wrcke as sum of
<~ N
Y= Yl + Yol S orfhogonal comporests

Ax = A(Xm+ Xvw»\l\ — AX\(‘O\/\) + AXall = jco\
k/___\ra/

Lo Xaxs odfeds Yol

Ronk (A) = ot 1.0 elymng o@ A
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= ’—thO‘Q QL LAQYNAS O‘g A

Lk = RO\T\\L(AB/ *H\Qv\
Dim (REA)= Tim. (RIAD) = ¢
D, (NA)) = n-¢
(D\-(Y\(W(AT)) = M~
Aso YA N RATDY= 0 Ag:j 8) 2 RIA) ace

N x RAT) = R Orthogonal comploments
set crse preauct

Suppse. Wk are gwen A amd Y
thon So,\)ﬂ Ax :ﬁ foc .

Soluhiom  exists anlﬂ of Y€ R(A).

1€ %(A): O oand Y€ @(A\ , Hon X 1S uniqw
1 D\'M(W(AS) >0 and Y)G@(A)/ +han
thare 18 & space of soludvns of dimensipn n-v,

Gereral solution +o /ﬂx:j@l

\j = A'ye + N(A)x

Whine oL 1S an av‘bhxjrmi\j vector In TRV\HT
and At s o Psew%—[r\\)mxl mf A
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Note that AT Pvmo\es +lo reverse W\QWM\\G3

The W\a()()'\(\gs A e A are ahm\ojs ‘ra—to-ond

amd o’

Note thot R (A7) = R(A™) 2 » 91(AT) = 71(A%) .

Majf \0\\0 Qasl\\j Cm\Qu@&S Mﬁ\( pmper+\'as¢

deferrmmont —  det(A)
ol —  vonk (A)

NAYy ———  null (A)
A+ p\hv (A}

S
Faward Wench Magpings

0
n AelR
TeR ™ // .& 56?\“”
/\ ‘//’ )—.\ \§ /\ ‘l M
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~Two copus of e comfack

Wenoh spocr dlcoYY\(pS@Q
O}\\‘Fgﬁ‘(-@}’\%\l\j .

Forwacd and Ruvese Wrendn (\/\a()p{(\gs d

Jh=aT GA=-g
a=@ T NETn | d=Grg + NG
whoe N(AY 15 & matax whose clumns foem @
bO\S’\S WCOP m(A >) a‘f\d 77 and 1 oL &rbr\‘rarj
vectsrs of COYY\()@H\OKQ LQ/V\%‘H\S

Jont Jromlu&s n 71(3) do not cfmv\%g contact wienchay,
bust —H/\aj cedistilbuhe, tha '()é\r\Jr ‘b\qu.s

Contact weenches i 91(6) (indernal wrenchas) do net
change et weench Q()@MA + OL}UJJF, Thay
okfect tha grasp tght ness .

NE K (v'Y\Poss'\BU -+ Cdvd'vo\ (Of O‘\Wé&) T To cause
hand Fo generate net weench 1n 71067
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