T . - 4)
Bractice Evan | dd(u‘nang

RN R TR R S
Q(’e\) dtefﬂacj for WAIY spenl) cnvuak s+, lirm _@_(b);o
QM h-0 hhi

{’( grh) = £x) + L.W\) + CV(&,)J

Hen wt sa L = ¥,
linear. +hen £ =%

J

ExamE\e: \$ s ihsel$
b> \\N\“: MQ%?M%{ KE IP"Z i£ Men?mxn

fixli=y

Exqv“g\c \ Mm=1 = idew‘*i'\’c#, = “ Jll = |

c) L \/ —-——?\/\/ \inear (\/)\A/ vechor 5phce&l TR>
& Llarpg) = ale vply xyeV W g pels

Evample,. V= W= Rr" Lv=V :idenht
'/o,r‘-g\_ak \/,\'R"’ W=«'2 ‘) aelR". Let Uv\)=-a.-\/}.\/ W-R

Q)} vz g(b)— g'(“) ) QE) = V. S-(—t\ : dot Froduo{'-o 7
A“PP\\} the \-varcable wmean waloe 4w Yo ﬂ_L{)
et } Podudr e - says aﬁ}_‘* O + N 3"(*') (15 %—{.‘i =0 )
@uém I S we see ‘ 7
\ Y_\\'b .%(b) - ?I(o:) = (\/. £,(O)>(b _o)  Jov some < e(aJ (0)\
= (- D) = vl ¥ (b- o) -
=  vev = vefi) (b-a)
V Cavchy- Schwara = ‘\Vl\l & l\VH i g’l((_) W (v -—a)
vaS)-%) , livii# 0 wios = 1EW-sle 18N (b -a)

D Use the mean velue inequatily + 3¢€ 1€ <M
o U = e A € mTp-al Vs b el
We (an  dake M=0 S0 o)~ Ala) |
L/V\mn value & ?rwed bb‘, LQH;\W 7{(«(—);(\,{)&_‘,{9
fov teloy] & using 2, 3 facy Thet
%\’ﬂ? ’gf(‘(({’)) sah'sg(cs h,&pc‘}\’)ca‘_s u'i— L\ )



[Aesme Hx0eX) “
31) W g/ (i I} <§,‘ V oxel = 18p) - ek o-a
| Vﬂ')b « VU ba mean ., value €,

Thoes ’-?rbkx 1s & 5hv{n¥407 4"\ on X cow\P\a“’E

So Cixed - Y’( = Aim h"(#) Sor anj xe X,
n =R
wee "5 = So.- 0% T see =5l s C‘“-’C"‘j
w
not ¢

n-1

0 Hort = %l € W %0 = xeall ¢ () N Lot ¢ {5) nup-x M

' (4]
= %, n= I

W\ %, ,x\\ £ Wxa- Xn,\ W Wty = X W2 N x =t Il
%e FoarL f),m) “X\,‘Fn

< _Li'“_‘_\_. (¢, ~ xll — 0 us m-—)“’

=) iﬁn} (a udﬂ? . X ,WMP‘C"‘ ; 37 -

Xn hﬂs imit &
a= RW\ hg’('ﬂ) ) -;(a) = S’M “" 'g'(ﬂ-) - ﬂuﬂ Sro-go:h 0;(") =G
N~

'\-’)a V\ n_)@ M

g(x, ) 4 d?gﬁe«e}\‘dﬁk |

e Cl ar exc,ep‘)' ;aA' (0 }
LL"C’s -hud Yo shed 3"(0,0\ -0 \7’

\;‘;(o,o) QMU’“\ 0) - 3, 0)1

; .- hao e e

N =)

,} Lo,b) = 9,... &(O,Ls—uofj

50 R g’!i’,") M l-!' mus% have m-&mg S,allﬂ

- B ek vedkor w=u, V\—;,) ook -&(’tu\}i.z;) ) -
g \gg.‘w«era o &&e«cn’n a\a\e ) a(\’ Q)O) % (O\ 52 (o, o) (‘*a) =0
, 3 M
g0 g ) = S100) = »*?_.._.\_‘ﬁ?;_; — /U\ W2 o /¥
I 30 -(7 BAES (u“hs—ua.)

So 'g canl( )wwe, o dU(d&-"t\)(’, q_{' O

() e ot mat sy omidn @0)
@13(){_09)5 %33 R sings < &0&?’:0’ g?m('av\«.& VD,_:HQ,OED
Yor 8)8)* Q)D _J_—
O = 2 nlig) =) wlye) 12 ‘l‘x ()
)
-— 1% Q;ﬁ ;:"3.;:61 : R2X$ CQS )

This wot  onkinuevs o @)D> ook a-\r se ven

'WO) (Dig)( 0)—Q%s\n{’k) -—I'-——‘ Qos(.efﬁ
ORI K Y (asua;} A—)M_,W



@ (coanol)
2()%«0@3 - S (o ’ N
= - ,02 = h1+\<" o T —~0
%S Q‘)e‘> "’(")

= 3 $1(0,0)=(0,0)

Llvah) =L —“;L% = | )
, 4 = O =) U‘I')'es: L‘e,

nnl

e mo A
 eeme anglfing abok Do

; c) = See %4 &,\ o counter example
D F 24 = (ch) %
{3/ o C0)2]
S@)- $00) = (4) - 910) (2)

g |
(4‘3) Q(%oal.) As( ‘2";1)

4

A e pq:Sf_i_'ose

g=6c*

H’ 16 7 '
& theorem.  We don’t  even diave |

2 U Ve



1 C(J(wk,w*\c) — (@(v w) (\\/ h 4+ we K) 1
W2 el

Sl (vl v o vikmbed |
N Tk

ARl <l e

\l

RIS
e

o (=)
“oinI KL DRI s e

S et )= cp@x),gm) |

ENIEINE cp frm)abc))( 4’(* )3&) k)

' oQ 0 S o ol min (o mex) A &

- %r come. (a,\u)é U ten $'(a) =0, B
Pook e ok &(cu kb, b ’c‘o)} tE small el
C2(0) B a lee) wmax = £'(0) =0

>0 .-

> Hlayw (L) =0 v (L) = ff‘(ajb) é o)
lo) (até lor s ’garmuk sads

2 1“3) g—(a b\.\— | Dg'(%b)("“‘) ¥ sz,{,\ 5)(8—5)

| "'(\D' \8'(“15) btvq) + 19‘,3—(%\,\(»&-4:)((3\—5?
* Dq_q‘q’(ﬁ b)(az‘a)
+ R



s

where  sine ?e)(x) N conhi nuoous
we Can  eshimate \?3 4 e less Hun
e 4 odun Yerm Q. é’b) eky («15)-

Thos we can ra Hab) o oce | max &)
(«Phen\ 25

%, a?%)“f” (2)70
r 'J |

: c:!)h“i—ilrﬂ'u&i *H’N— fmwrnx . asl“’l\’:: d&ﬂlh"{'ﬁ ‘
C) ( gi 4 i;’ ) ( “f f(sury)( 2“) e -\—(**3)('73)@>

R
O —mw) =0’ i
{ 1 -4 (x»y) =0 2@ Lwy)

ef gy o ey B A\ %

,;jé:;;;l;fm eed b ook o (', z,) -54)




\nverse G, Th = £ has a Jocal nverst

Yoy Q(&,gﬂ ﬁ(x,3+2m\3 Y o2
ok A |
no a‘ l'm\ ms./e_(s'?

‘O) use chain role on /ﬂ\(x) = ;(;()8(,@)) =0

0. 4= (D¢ D5 *)3@ ( ))
| 'l

> 0= D} r Dt ¢
) = — D a6)
A~

L




Mathematica does Problem 8c¢)

Inj12)= Plot3D[(x + y)xExp[-x "2-y" 2], {x, -2, 2}, {y, =2, 2}, MeshStyle - Red, Mesh - 20, BoxRatios => {1, 1, 1}, PlotStyle - Opacity{0.5],

AxesiLabel - Automatic]

out[12]=

In22):= MatrixForm|[D[(x +y)» Exp[—x g —-y*2], {{x, y), 1}] // Simplify|
Out[22]//MatrixForm=
e_XZ_YZ (1—2x2 - 2xy)]

e_XZ_YZ (1—2xy—2y2)

Inf20]:= MatrixForm[D[(x +y)» Exp[-x "2 -y~ 2], ({x, y}, 2}] // Simplify]
Out[20)/MatrixForm=
[e_XZ_YZ (—6 x+4x3 2y +4x2 y) e_xz_yz (—2 y+4xZy +x(—2 +4y2))

EF <2y raxyrx(-2+ay)) 7 L6y rayd rx(-2+4y?)

In(23]:= Solve[{l—ZxZ ~2xy=0,1-2xy-2y* =0}, (x, v

Qut{23)= {{x—b-%,y —»—é}, {x—» é,y - %}}

A =D[Exp[.5]*(x +y)»Exp[-x"2 -y 2], {{x, y}, 2}] /. {(x=>.5, y > .5}

out(gl= {{-3. -1}, (-1, -3}

In[8]:= B=D[Exp[.5]-u(x +y)-Exp[—x"2—y“2], {{x, y}. 2}] /. {x—»>-=5,y->-.5}

outgl= (13,1}, {1, 3.1



In[31]:= ContourPlot[(x +y)»Exp[-x "2 -y"2], {x, =2, 2}, {y, -2, 2), Contours - 50, ColorFunction - Hue]|
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Out[31]=
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