Lecrvre 1l ¢ Livear TramsFormanenr 4 VECTR Spaces @

Il T is & liaesr transhemehia then T (0+0)=T(e)+T(o) = T(o)
thur T (0) = O. fv,o/)ou T(x)=T(9) +hun Tix) ~Tly)= O

and S0 T (X-9) = O. Thur f we wiyh T(x)=2Tlgy) = X =73
fhen we rud thot T (2) =0 & E=0.

@47 Kee (T) = {x | T (x) = 0]

Range (T) = {T (| X & dom (T) ]

For T:R"— //?m we Can calcalete +ba herned
i rr £ 7 v .
and Im a4t o ange © a Stundord mahz{:_;

Kee (T) = Nwld((T]) = {xeR"[[TIx=0f

Ronge (T) = Cod ((T3) = span{ cod [T], .., ©l, [1)f
We can decide ¥ T jr injechve and sacjechve ay Aollowy :

7777 £ T: R — R” ir hinear tcont formatrin #hen
(1.)] T ir injective i Nl (T) = {of,
(2) T ir suejectin iff GLIT] = ™
(3 T Ir waﬁéb A h=m and e her (1) er (2.) Avu,

In other waJ T ir injective A nllity ([7})) =0 and

T s prafm iH rank([T)=m. ?\m Ho cank-nollity 747
4 er  Shet  rank [T) + nobity (T) = so The anly

Wty bhe T 4o be bott .fufjechixc end (a)echAve

jr R m =N and ram/t[T]=r) nulliby [T) = 0,

D T (xY,2)= (xt9Y, 9*2}_ ]/j oy 0?—*&

[TJ
%/1 mup s J‘W'Jcc/l\/t Sint ranh (T) =d and we fu GliT) = 1122

However nulldy [T) 23 —rank(t) =3-2=( #0 . Tnet I-t-L



Ey T: R—s IR’ given by [7']7-/321 /o’ hor ronkly 3 @
whereas nvllity ([T]}'=O A T (s ong-t - onx,

- R° 5 _ [s5\ 27[x
B 7o e o[£
ha n=m=2, rank(T] =2 4hen avility (1] =

T both /'njcch\/t and fWJYUﬁVt. MO(CUIC/:

fTJ" - S"...q [-lz ':] - [_'2 ':_]
Ahen - (a,b) = [-'2 -Sz'][gj 3(\J¢/ Lrmula Lor T"

To vndersnd Ahe behoavivr ot a [lineer fransemetec.
'+ ,‘J Q/PA// 7‘9 anulya-e /IUW T Mupf a

I:'m.-f.e&mcn}t
Q
5t/ L(P Q)= {P+4(Q-P| o=t=(]
Ny ﬂ: /Mc-.rqmant‘ from P P @

(Mm% If T: R —R" s a
linewr mup and P Q e /R +hen T(L(CGI//: L{T{P/,T(Q//]

E’ﬁi" Svpporn T:R"— R” a lnear map

T (Ltraq)) = {T[X) [xe L(PQ)]
= {T(Pet(a-7) | ost<s]

= { T(P) + £ (T(Q)-T(R) | 0st<l]
= L(TP, T(a),

Remael + we probebly shvdld £ gt P# a h LI(FP G
fo form a I —sgygment, Motyu PE @ =D T #T(4)

pre vided T s n L chAve



VECTOUR Spaces awvp Svespaces @

We foL? V is a Vectvr pace over //? (£ Vi a
Set wh/jo/) Aasr an add ion and fealar m"//’}?//'(a/?a,},
Given x,9 € V we ruad x+9 el amd cxelV4

eah C c—i?, There are many Cxam/o/u, but TV
/,'m,‘} ovr d/'_f‘ (IAJJ/L’\ ﬁ %(!C (aser /ﬂf)/ %(ﬂ’ jué.paw/

1) fA’n (¢olvmn vectver)
2.) /RMX/I (m.fn'ce,)
3) /2 (/2) (” 2 sreler ,ﬂr/ynmt l'a./,//

We Say wWeV ir a subgpauw of UV if Wir

alfo a vector pawt, »f'f\'q“ ir W s claed vadtr addifim

and JSeolor my /ﬁp//‘Cb—/?m, netrdiin for Wrvbjpau
A 0* V

/,5 ( wreik W= T}' ) o

77,7 W s & subpac of V
(1.)] W e~ tuasr 2ero

(g T Xy € W (gl cx, Xty e W Ar ce/.

@ let A E //'men 44 en i F X4 e Nu-///A} 4A en
note A(xty) = AX +tAy = 0+ 0 =0 Thasr XtV eNul(A),
Alro, x € Nud((A) ho Alex) =cAx =c¢(c) =0 aa/
pinedly, Alo)=0 fhw 0, cx € NAW 1o by #
Svbmpace ert TH® we Hnad NM(A) = /R°

6""/}{ S gV Ahen span (s = V,/ ((.rpan.r e J‘ub.rpace/)

@ (ol(A) = Spon /601, W, e, /A)/-v Cojn (A) ] 3 /l/?m



