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Def| A corespondanwe @ : X 3 Y is
Uhe F ¥ XneX st XnaxeX and ¥ Yn e O(Xn) st Yn2Y €Y, we have Y € (x)

Lhe iF ¥ %meX st XnaxeX and ¥ Yedx), 3 5m6¢(xh) st.Ya-o Y.
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not whe Whe & Lhe
nor Lihe

At X =1, LtaRe %o = I-% .
*Yn = hed(xn), Yn>49 =0 § ®() =2 not ukc

e Take AnYy Y € ¢ Q). Say Yy=1. Does 3 seq \;\,\ecb(x,\) that converges to
9=17 No because ¥V Yn € P(xn) ., Yn 2 0. = not Lhc.

At X=12, take any %n > X and Y, € d(xn) st Yu = Y € Rt For any
€20 I N St. N2 N = dn-Xl<e and |[Yn-Y|<e Pick €=1. Then

X € (1,3) & Ya ¢ [I,‘L]Uiz;‘ﬁ ¥ n>N =2 Y ¢ [n,z}ui%_‘s = [n2) :gi)(;_)
— 7
union of finitely many closed sets is closed.



The 1dea here s that the set of image at sone &-nbh Of X=2
is closed. S0 any convergent seq, v that set Convevges 10 & Py in that set.

Try t0 formaily pProve the vest &s an exevuse.

Thm | Let §: Xx®@ 2 R be a func, §: ® 3 X a covvespondancs.
Consider mMax  {(Z,0).

3647(9) v policyy fung” if single -valued
2
Let 0: @ = X dafined as o(6) = arg max f(2,0) , and *:(® > R
P “value func” 2ed(o)

be defined as F*(e) = supi F(2.0): zed@®].

If we assumg :
O X 1is closed.
@ f is cont. in (Z,0)

® ¢ : @ 3 X is cont, nonempty-valued and locaily bounded.

Then we have

O @3X isa nonempty -valued, whc and lowily bounded corresp.
@ f*: ® - R is a cont. func.

Let's walk through +he pvoof for continuity of £* & uhc of o again

To show * s cont., WTS: ¥ 0,20 ¢ @, 1im£¥(6nw) = £7(6).

First we show £*(0) 7 lim £%(64) by using ¢ is locaily bounded & uhc.
Take any seq, On 2 0 @ and Zn € d(84) € &(64) (T is nonempty

To use Whe 0Ff ¢, we need a convergent seq in $(o,) . valued)
How d0 we find Such seq,? Use local boundedmuss of ¢ & B-w !

& is locally bounded =) 3 €50 and bounded set BC X s-t. 16'-ell<t

= $() B =) o(B') ¢ P(e') ¢B. So for this g, 3 N s1. >N

= |Bn-0l<e =7 Eaea(bw) S B = Zu TS boundkd.

B-w tells us 3 subseq, Zn, € 0(On,) € P(On) st Zn < 2 € X.
(X is closed )




But & whe =2 Zn, = % € $(0)
So £¥(e) » £(z.9) i £(2n, , En) < tim £¥(ony)
J

by def 6F £* by cont. by 2Zny € 9(On,)
and zedle) OF F and £¥(8) = F(Z,0) st zea(e)

Next we show §£7(0) € lim F*(64) by using Lhc of &,

Take any 2'€a(6) € $(6). By Lthc 0f b, ¥V On-> 0 € ®, 3z.eb@)
St Zn > 2. Note that Zn is v P(B4), not necessarily g (On).

= £%(0n) % £(Zh, Ou) ¥ wn.

= lim £%(0n) 2 tim F(Z's, On) 1 f(2',0) = %)

{
V)
by cont by ' €7(0)
of €

=) Iim -F*(en = ‘F*(G)

= * is cont.

Now let's show g is uhc.

YOn-0c@® and 2Zn € d(On) St Zu- 2eX, WTS Ze o(6).
But lim £(2n,%n) ilim *(en) =% = Fg}»e) =) |Z € ¢(©)

L
bss aaf of F* Btg cont. 5% ont of €
X Znea(6n of £*

=) o s whc.

Question : Is 6 Lhc 7 Not ne@ssavily, |

Take &) = X = [o,l] Cclosed) . £: ¥ x 2R tobe F(x,0)=x0 (c:;vn.)
Suppose ¢: @ 3 X is $(0) = [0,1] ¥ O (constant coveesp. and henw



both Uh(¢ & Lhe 5 gqood exevuse t0 Show). Obvious +0 see @ 75
nonempty X locally bounded.

So the thm of maximum applies.

For any 0, o(e) = avg m%x x ©
X € $(0)

= (Nr(ﬁ max x0©
X € [0.1)
[o1] i£6=0
{ I i£©6 >0.

—

0

Not Lhc. Take On=%.0n>0=0 and Y=0 €0(0). v y.c a(o.),
Yy =1 (Sine ©u>0 ¥ n). S0 N0 Yn € a(Bu) converges 0 Y=0.



