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Linear Ino(epenolcnc,e_ ) SPqnn:‘nj a spacé ; bO(S".S, dimension

FACT: W A is an mxn mabrix w/ ms<n
(-”147' is, more unknowns than C?Ma?"on$>,

then there are nonzeres  soluhtns o AX = 6.

This is bhecause there wi) be  free Variables!

INDEPENDENCE

Vectrs X, %3, ..., Xa  are ﬁncar’y indegendent i :

* N0  Combing Pon 35\/{5 zero vechr  (except trivial wef's olo's)
C A +Cx, + ...+ cn"n E )

that is, when Vv, ... V. are columns of A, the
qfe |‘v\ol_t,eend4,..+ Yy nulls,ome of A is Tero vector,
They are dependtent @ fAc=0 for c2o.

. /noCtandtn4 il) nnk = n (% of ﬂms) no free var's
. Oel)ena(u“f d fank < N (*P'\lof’S < # (‘ou'JS)

SPANNING A SPACE

Vedtors N, ..., Va span & Spact  peans:

* the Space  (onsists of all omb's of Vectors V
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% A bas:s Lr e«  Vetor S,Oqu is a4 "’—7‘“”“— °f/)

Veebors Vi Vi, ...,V with 2 prepecties

. Vectors are fno&,penddnf'
2. Vechrs span He Space
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Examp e Space s R [ are Hhese :44%¢mg[(4f?

-

Al 's musd be 2o, So, YES!
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/. 0r, theck rw”sgacg.

tool[% o
Another is s ¢ i °©1 0 [ 2( % o
545 S IS _N_;QI—:- oo | X3 o
: Zz i (':3:“ 15\&"_} Only vedtor va null space s
) / p ' " Se Wt mec:"b\t\:‘m Ztro Veetor, So iﬂﬂ‘w‘ewl’!
3, Gol9 net (ndy

WHEN Do WE HAVE A BASIS7
¥ R" 0 vedtors give a bisis i) the nxn matex

————y

Pencd fom wl’s of vectors s inverhble .

E\Ifry basis 010 a Sface has  tle Same Number
of Vectors (that Number is Hhe DlMENs:oN_),
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Exam{f’&’

Space is C(A) N(A)
Column -spact * Our matc spans He
1 2 3 | =) column space
-\
: ; ; : ) o BUT 4}, nw)) Spsce s
0 not emfly So wot independert

« there are 2 ind.bpeml.wl columps so  Tank ol A =2
% Rank(A) = 3 pivot cols = dimension of c(R)

* A basis of the columm-spae is i
1 - 04 - B

* the dimensfon oﬂ He o lumn Sfacc s the wvank
bm(cr)) = R

o the dimension of Hhe aull space s dle # of fhee vadebles
pim( N@R)) = n-R




