. , o a:cl
|
[C, CL d} [LJ = biCZ , Motrik * Colwmn = Column —, Linear combinition of column’s
| | C Cr C} A:{ght, Ja column opemts'ans

[ oBr—

[a b C] [y }z oRi+ bR ACRY,  Pow - Matrix = Row,Linear ombinition o yow$
Ry left. do row operations
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MNG VAR . SRR Elimination — kKK -
(Ax=b)

AB=cC. Gj - (,{zowc;najt A)-(6lj of B)

n

00T <[

A

0

| l 1 1 Ci=AB , G=ABy- Ciis o lineor combination of A's cols.
¢ Columns offC are  Com bination Df columns of A.

C}mpief 3 Vector epaces ond Subspaces

Ax=5 if bisin A column space ﬁ“ﬁ

l FhAs, RA N LAY K39 %5 % H] (As=AtA)
Al, A;ﬁq; pivet [olumn

A/MHspo\ce Ax =0 6484h 4 x

[éli][zﬂm % in R ['H;Hi] =>‘[-:|l
R

i

Av=0, Aw =0, Aavsbw) =0 9 Indeed o woctor space
i]C b#0 , Xs FEFA voctor spoce

Form stubspo\w ;. QSome vectors, -t-oxle, linear  combinations .
) /l\x =0, X form a subs,w«w, which is a anlsface



So[vihﬁ Ax =0

O elimination @ specinl colutions
A-‘-[ :. Z‘ ;i Ak=0  Awllpace nchange i) let Xa=1, X4=o0

5Pif’ot@ o Vector space  change x:c.[';;]
—>[@ ¥ a 1]

g g%i i) et Yoz0 Xy=I

2

S0 2 2 2 pivots =D The Aank o-fA s 2 K= C;[&J

0o 0 & 4FUY Uk = i

00 K=

So, X = C'[ ]*Cx[?'J done.

piust column —fru colmn
2pivet ﬁ-fmn, vorimbles

Matria Min , Rank v, free vars = N-r

Reduced yow echelon form,

us [; .3 u]q]u : é’ﬂ_,&é}ﬂig, Lot pivots 4o ke |
z;os both above and below the pivots Ay =0

Puwt/m/ent.%g part . [' D(I: 1

e o4

I =
R= l_ N I to solie RX=0 , o Xs forma Malspee 4, st. RN =0, N:[—]_Fl
[1 H[xmmI:o — Yot == [+ Xfree

X froe
So[vmﬁ Ax:E
[A l)] Augmo,nteo[ Matrix
|2 2 2 by | 2 2 2 b/
[—"- 4 6 & fn} > [0 O 2 4 py-2b = 0=bi-ba-b; to hae solutions
26 & o by 0 0 00O ba~bb |

Solvail ity o]LAx =b). bisin the C(A)
<= 1f & combination of rows of A gives zero rows then the same comb ]C entrias of b mut queD.

Let's find the colutiongs: -2
0 Set Jree vars  (Xu ha) to zero 3[va X=-2, x;:é} [3?;} = Xpa\mculw
o



@ Solve AX:O = Xwull

@ X=Xpw + Xpw’citulw
Whj it gives all the Splutioms ?

man Matrix with r Rank Fren, rém

Full Rank
O full colwmn rank , ¥=Nn—>n pivot vars,no free vars —> Yy=0

for Ax =b, X=Xp °&*ﬂ/‘ﬁaﬁi’

® full row rank, p=m —s m pivot vars, n-m free vary

Back to Ax =b
) r=m=n  Full Rk  Tnvertible Mobrix A | solution, R=1

i) p=m<n R=(T F1 specially. o0 solutions
i) r=n<m Q:[ﬂ . 0/ 1 solution
W) r<m, pap 0/00 solutions

Vector indlependence
Ch+GVat + CaVnF0 , for YG-Cn, €\~ CnKEHD

A=V, s, Va]l, AX=0— X=0 & Vi,—Va ore indepondeet
. nullspoa ol\!y 0
&S r=n , no free vors

vectors span a s/mce

Bosis foraspace . o sequence af vectors : © Span the spoce @ inalepw(anb
Dimension for a space with M demension, all bosis have M vectors.
For B, Lhi- Valy, Is imertible <= Vi-Un is the bsis of K

ronk (A) = # pivot cole = dimension Df ((A) How +o ][PM/ bﬁk{fs I‘]A W&/<Mh/ Dim ?
Fof\ a0 gP"\ée )

dim NA) = #frg =N
diw NA) = Fpre =N
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C(A K Basis. pivot cols, r dimension

N(A) R speciol solution s @ P
R(A)=cl") R*  InR Matrix Rank (A)= Rank (A7) = ofim (c(A)) =dim ( RCA))
o (A") K m-r

[AM“ ].N_\]—v[km,. Em.n] ) EA:A' 5f’~ E=A-‘z R=1



