Chp 1: Tntw bo Vechrs

L1 Vechors and Linear Combinations

Veokr adlibin: 3= (] and 3=[5:] add 1o 9432 [0t ]

S(A‘Or m“i'lu.l'i\vl‘ I‘F J‘[;;] M) ciba Sulu; fhen c.i'ﬁ[::‘a],

The suom ol & and 45 & a inear ombinbin (LC) 2403, The LCs i Ao Fill the sy-plone. The LCs c[1J4[5] Fills o plow. in xyz spuce.

The b oF 3205 i 0= v

The Mpm\uu\’ of Jamd B is V-B=yvw, + V0w,

The cohumn spuie o @ mabix A i al) combimbing A for- oll 2.

IF 0 motvix A has n whine vekons v, Ve in m-dinasial spue, than A is the meh mahix Af[v. Va - val,

To wlve an cqualion c[\’l]*d[::‘;] = [:,], wse eliminatim b 30lve ic‘.;',t:::::;, T mobix Foven, this is [3, :‘,I:]“ [:',],

TF 9.3, and 0 aren} an P same lim, 4hn Hhocs wadly o sohbmn ¢d. Then Hhe LCs of § and i3 wadly Fill e sey-ple. Tn this ase, 9 ond @ ae. linearly independent (LI)
and e 22 matrix A=[2 3] is invorlible.

T6 3 and @ lie on Hhe same line ol (0,0), ord B 05 iswh on ot line, Han the. syskm has no solbn. Thun Hhe LCs of & and 3 Fill e line Yhey're on, bk ok He plure.
Tn s case, ¥ ond 3 ars linearly dcpendent (LD)

LCs o 4wo LI vechws 3 and 3 in A-dim spacs Lan prdue any veuhr b in that plane. So 343825 has a ek,

LCs of to LT vechws § and & in % -dim spasc do net Fill the. whole 3D spacc; ey onby Fill a 2D plasc,

LCs & Haree LI vehrs in 3D spuce Fill e il 3D space,

The shandard wnid basis vedhws in 3D space, ove 3=[§], 3':ﬁj, and E‘[%] Ay vechs- el aLC of 33,0k 3‘[‘3;,]"\/.‘!0\1.30\:,]:,

The 33 ety mabix 15 12023 £1=[535] Mulliphying by T lemws evory veer nchonged,

12 Lergkhs ond Avages Bom Dot Producks

The dob poduck of 9,26 R" is the salor 722,11, 2..4vuim.

A wid vedhe 8 hus knghh 1311= 1. T6 70, theni i e it v in b divchin o 3.
Yomd @ ore. pergendicalor if 3220, T this cae, 19+l N3l Nl < 113 -3 07
Gosine formda: TE 1911=] and [131)=], Hhen e angle © bjus & and & hus 05D =¥ -, 5

G Bovondt: TP 3 4 & 6 s vekor, e e ngle © bls S s (05D i 13,
Schworz Tneguolidy: I ]

Trionge Tncqpalidy: i+l <l ll+hial.

T8 26R® 5 @ wik ved, then . vekws S0R® 5, %820 Fill & I plavs tn R

|'5 Mabvites and their Colw S'mw_g

le.wupidm- oPAfws%mea%ffw/hwvsopA.

The column pichus. o AZ coms rom @ LC of He cohumas of A2 AZ = x,(colwn 0) +..+ x,(alown 01)

The cohums of o mabix A v independent iF Hhe, only corbinatim of ahaes 5.4, A 28 is % =5, Olharvie, . olums ove dependent,

The. whumn spae. LA conbis all vechrs A2 all combes of dhe columm,

The span # o sk of vecdws deswbes all he LCs of Hhoe vechns, Sohes'meﬂhulwoPAfﬂhdmw

The pasabiliies for cclumn spuss of a %43 mabix A we: (1) He vhele space RS i€ A has B indep columes; (o plane in R® guing Hvmghs (0,0,0), iF A heo 2 indep colms; a lime in 3
going thagh (0,0,0), if A kas 1 indey wobimn; o~ (@) the goint (0,0,0), if A is @ mabix of zews.

Every wabix & wuk 1 is Hhe sum of r madices of vamk 1. Rankz i e 8 of indep celurns,

A mabit hos vank 1 if all $he vows are mulliples of an rout When the celumn space is o singls ling in D spacc, the s spuc. is o sine e in D space.

For all mabices, the row 1ok equaks 4he ol venk.

L4 Mabix Mulbiglicaliva AB and CR

To m""-p'y mdn'a«i A MA E’[L lop], wt h)h AS‘-[AL. Ab,] Tl\l. Yow le.g"lo‘(” A ms" eva' *”l. c.elum ‘tg”l up 8 I{‘A i5 m*n au\ B ) h‘pl ‘“!n Ag i$ mxp,

Mahix mu\hrha'hm B wob commmtidive. Tnn gtacel, AB # OA.

Makwix h.ulhp\itahw» is associadive . Lf A is maxn, B nep, and Cis P*q, Ihen (AB)C = ABC) s mxq. Ths also dishabbic: A(B+C) <AB+AC.

T8 A s o o vk o madrix, Then ll columns of A lie on Hhe same hing, and Hhg} [ine B the cohanen spuce of A. The. vos also e on @ line, and that line & the o spuc of A,

TF the wlumn spoe of A S0 ||kl+‘wn the rou Wo“A is abo a hne.

TF k(A=) for an mxn mabix A, Hn e can fadee A inbs A<CR whue Cis mx 1 and Ris 1xn,

TF rank(A) =1 For an mxn mabix A, we can shill hodor A=CR, Uuy from lef4 Jo ngl»k i aq'um 1o Ais notall 2, pat it ints C.Thea of colamn 2 iswt o m”iyh of column 1,
pwl' it infy C. Then if cohamon 3 ittt 0 LC of columns 1 and 2, pat it inbs C. Conbinue. At he wd, C will have r=vanh (A) 2vank(C) whumns haken fiom A, While Hhe 1 coluns
of A might be dependsal, the 1 ohumns of G all be independent. This means Hhat no column of C it @ LC of previves columms, and mo combinaton of cohumms gives (=0 exceph wlen
x=0, The 1 indeptndent columms in C wmbive b give all n columns in A.

R is bhe rxn mabix that klls us how to paduce the columas of A from Hhe lumns of C. R covthuing the columns of the rxr idenbily mahix in the wlunns onespanding %




the columms of A that ae also in C,
C has Phe same columin spuc as A, R has Hhe sang row spuc as A,
Column j of A is equal bo C imes colunn of R. Rowiof Ais equal 1o vow i of C times L.
T8 all humas of A e independent, then C=A and R=T,
We Bid R threuh diminadion, We peform Graussian eliminatim om A, Then remve dny ows o all zew to obhin R,
The  coumny of C ave o Vs for the Shumn spuse o A.Wn.*v-m of & o & buss for the vow spac of A.
e can alse malkiply waksics by hleivy AB:H, Jrﬂ—b; *_]—. a,b” +a,b. +_._+q..b..‘, whee the matritts a,b; ae ouler preducls of ronk 1.

R 5 the row redued edrclon Form of A.



