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QD (Hwg.Q2) Let A= (0§) he o real nen watix,

Jeﬁne ﬂw i‘f’lovm, “A”g_ ay A ly)/
(ALl = sop DAKly: xe®™ st B 4, whaee Iny= Sl

® Show thet Al = inf {MeR]) Axll <M, , vxeR ]

() Show that (Al = mox Zlasli=. )

() Show that if JAl<1 , then T#A is invertible

Sel: (a) [€1 Vxe R o Wlgl, Y/ MES Ly defition
A <M 0 Al € M Hewee 1Al < i 3

12 Wout to show thit Vxep'  |IAdly € (Al Ky

Coge 17 x=0 1 both sides o 0.
Case 20 x#0: “them ”ﬁui“L =1 . “/\(fﬂo“ié“/\“i

= [Axle < IALN,

S AAE ) howe Al infY



() [<] Wont to show ol€.Q: VxeR.

\lelJi = |l (di;,a.a Xi oo, é}%x;))ll——— i

1=

n
2. xs}

3=

< B30l = 2 (Sl) < Dol (Zieg) = ta,
oA 68 hoe NAl=hf8 <o

121 Vicicn, Ag = (s, ay), < 1ALz Rel= Slas) o Al 2

() Applying he Perturbition o8 Tdemtity: (K, 11D = (R, 10, )
fot B:R'=>R" be dofived os E0 = X+ Ax |, thue B0)= 0:

Ao Z=I1+F  nhoe %(X)=Ax,3howl'vtj P s a Conbtraction:

Voxx e R, 18- Z0Ol= TAwo ], <A1,

Vo Choose Y= Al <4, Z is o controction on IR .

. By th theorem, , V30, Bro=0 s igely soliable an B0
Mo £ s unigeely Solvable on /)QV\.

As =0,V vl . B00=0, x=p, te. Ler B = {0}
Thogore, T+A i invertible _n



Q2) (HW8,Q2) (Tuone Fonction Theorem Sor iR )
let $:Top1=R be o CF Fction st TOO<TH). Show that
£ adwits o global diffautuble iwverse g & Vxelubl), F0S0
PS) T=1 Assuming thow esits sudh g, than Y x6(ah).
GER) =X 5 diftusitiati both sides with respet 1o x
g FR=1 - Vxelab, §*o0.
As 5 (b)) = R s cortivous e ithr Yx, Fig 50 or Yx F0<0
Sinee $(< FIbY, by MeunVolve Theoren, . 7 € (aib) 5.1,
F)b-0=FH)-FD >0 | howe F06)>0.
o Wxe b)) floso
[€] We fint shw thot T 15 strictly inerewing: ¥ x,y ¢ Lo, x<y
by MVT, 3 56(ah) st fip-fio= Ty >0 . 7 F<Tly)

Jo 5 Touh] — Tl ] is, s*‘('HCﬂl/ inqu cotbivous  Funetion .



By Continvous Tnvere. Thewoun ([Bustle, Tn 5.6.51) thay, exist: globoal
Continvous  invene g+ LT, TH)] - o]

Sinee § ks dffentible with T0+0, Vxelab),

b)’ [Butle: T 6.].81  (whos proot  Uses Corathbodory Theorem)

9 s o\lso leﬁawﬁab)e. —n



(B) (HW8 Q&) (Open mapping Theorom )
Let F: el —R" be C* op Yrel, dtlDF)0
@ Shwthat B is an open mop: ¥ VEU For FV R is open.
(b) Provide an, example o8 swh Fso thit  F has no glohal imverse
PE: () Given VS U opan, showing F(V) /R s epen by dofinting:
VyePWV) 3xe Vst y=F0) Shee Bl i ¢* W/ det (DFI) %0
\vy Tavere Funetion Theorem, 3 R>0 s-¢. Bely) € F(y) Chonee gnF"(BR(v))g\/)
ad T G =Byl e C bijectie w/ C" inverse | ><
Honce V€ Bt < FOD. Thyefie . Flv) i opon.
L) DeSine F: l04o)xR < ff — K Ly Flrg)=(ress, rend).
Then Y urg), det(DF0®) = v#0. 7. F satifles the aCeunption,
Howewer . F hoe e gldoal iverset F s ot Ljective o

Tor tetme  F(L,0) = (1,0)= F(L,2m) -



