3? /’& /ﬁt/lk am/ﬁaw /M/Md(q/ tﬁarm
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(a)

(b}

Suppose column j of B 1s a combination of previous columns ot B. Show
that column j of AB is the same combination of previous columns of AB.
Then rank(AB) < rank(B), because AF cannot have new pivot columns.

Find A; and A- so that rank(AB) = | and rank(A-B) =0 for B = ]

@ Lt 5 bt e By

WA:/% 0 <7 and <y
o Cobemn ook AE = AL
=4 (r Bor e /\,~z§,'>
= r B, v AB
= 1 (ol 1 of 48) + ot v (colums i of A8

. (V/\lc /ZLC Sa wmt (W‘Z”QY{IM (EC f \5) d;
ﬂc Same ﬂwmécrc/ cd/UWVlS O‘F /4'5

V\OW/( (4@) = f‘&mk(@> rcaust
AR s a [lincar combinatiom a}

Y}lc rows of @ cnd so new  pets
oFf B coumY b C/fcqfw/ /A

Sote oot 5 A - [“ j




T3]
‘,-A_\j\
N

‘Qb
Q C

e N

Q

W{M /4’ - - = ‘ 5 .
ﬂ(gc are /% (/m ,qa.?l/mﬂ VP\Q?LVtCZS <“//

VL\(I/V) - /Z \ O,, )6(*'10( YZ/ ert /WI/CVV(Wé/
2 AL/Z_ ,2 ,, A
L AET = /K

12

Zf—Y‘— [ r‘z VrSf—LVL Vzlf &/Wn/)ﬂﬁ)(/(/w VVIQY‘V/C(S -

£ (g,, £ :(4@ 4 S cay gc
Véa/é{n on /4@ vLo 7/7,/0/ /é M//HGA /C{j %L #d
/QIUGV% ;W @ So /4—6 Cav\vl (ncreast YZ[Z dZE/OlVo'/S

(6> Sence rank (8)=(  Yhen faw%(/%/@ = /.

20 VZO ensuyt fa:{//(A/g)’/, e
SU Yy /ﬂ(l 0/0:5%(7‘ el AL = .

Wcaw74 O/YZM(zSAf j
A= 3

a4

Can (01/1/7%/4 z,«c/ Z( —(J

V*an/ ria MamZtV (/m //rﬁ 0).

Frm a//ouc} 4Z = 7 (‘ ://K
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Problem 17 proved that rank(AB) =< rank(B). Then the same reasoning gives
rank(BTAT) = rank(A My, How do you deduce that rank(AB) < rank A?

) aunk (/4) = ravk (A T)
Wun /‘ank (/ZTA—T) V‘aﬂk(4>

Since LTAT = UE)"
rank (BTAT) = ,mz[w@j ronf (A5

. ra w%(/,tlf) = ra uk (18 %7_> = mm/K(ﬂ)

{Important) Suppose A and B are n by n matrices, and AB = I. Prove from
rank(AB) < rank(A) that the rank of A 15 n. 50 A 18 invertible and B must be
its two-sided inverse (Section 2.5). Therefore BA = I (which is not so obvious!).

yavk (Z) = 1. .. famk(/ﬂLﬁ): f‘”’%(_f>:”
SN = vank(48) £ rank (A).

.- N < rmﬂ/((/4>l éMVL Since A s K,

o K (/%)
- rank (£)= 1.

If Ais2by3and Bis 3 by 2 and AB = [, show from its rank that BA # [.
Give an example of A and B. For m < n, a right inverse is not a left inverse.

ran Kk C(A) 22 and vrank(g) = 2, since



2/

faﬂk = (drawsl d(c)/&)_

Ui BA=Y a 353 matrix s0 Yhatt rank (25,

VZLC n yronk (KA> =3,
But™ rank (AR) < rank(B) =2 3=

. 7
- LA AL
Suppose A and B have the same reduced row echelon form K.

(a) Show that A and B have the same nullspace and the same row space.

(b) We know E1A =R and E-B = R. So A equals an matrix times B,

\4'> 5//2({ N(A’) ﬂ ﬂV\O/ /\/(5) 2
?qu U(A)’

A’/SO) rouw JZ/Q(Z (/4—)’- row S/ﬂacc (ﬂ)
rou S a.cz.(ﬂ)": yrow S/KCZ (/é)
‘0 fOWf/Q_C? (A) = jow S‘/wccz CK)

(Z) E,AF:/?, Ezgff) E(/4: E KB so
A: E,—r/fz/z Qmo/ E, s /m/tr?//-g/z
‘h E-{_{E IS (AN l/ffVL/g/

2

/4 (//l Vrrv[zg/c mm‘r;)() @




