Homeworn 7, (AecCutys 74 @

S06.9%6 [ |
T A5 Vey S=x
f ‘ j cos (y) dx 6/}’ = f (/C/o;[y) X/ ﬁ/y
e -l % R
[
= j 6 osty) dY
ﬁy‘
v 7

= & S f}’}”)(
4

= G sinl™) — Esin ()
- C -3

— ‘3,""{}

Si6.a# o)
B ”3 e "7 dxdy =f/f2ex‘9?mxd%

/ y 3
:I e?fé‘f @XO[X Cf
0 o

=T
= (f>-1)e’dy

{

- =7,

Qg%

(Only an %
n 9 s
&{a *ﬁ%éj
When bewnds
Qre censhhatlr,




§IG-Q*F35,} Find volume of 4he solid Hub lies vnder Ahe @
{7{6\?\}. %X + a\gr-"' z = r& and abouve ’H\R V@G’&?&ﬂ%{& .

R = {(x/y) [ osXx=s |, —aé‘éﬁ“?}?.

We ovgc,g%ﬁ ‘o C‘(\%@%T&tﬁ Z = 12 - 3x —2AN = 'F(X, Y) on

R. Thi oéxluef Yo Sem - of  Volumes with i\a.'%},q,jg
Z . Well, letsr be c:waf‘ujf it %&ue; Fhe g{%‘ﬁecﬁ volume,
hop(i-@h&ﬁa ‘F(X,‘/) >0 ’Por (x/ Y) e R '

ér“&wgk Z = |3=-3%X -3y

o be Sefe,

X=0v, 2 | = Y

¥ =0, ZT=12 —3X

Z=0, O =12-3X-29
%=6-=<X

X

F\S i-%au Can See “H\.Q %(“&\.?}\ ? = ',2“’ IX —a\é'

\s enﬁre.iua obowve ’ﬁm@. X%,Pﬁgm ’Rr 44\1 Fef_%/fan |
dJesceibe , 0eXe| with —as 9 €3 puts E=1ly) >0,
Wow can or ogre et e analysis above 1r  net |
Y\eexﬁeﬂ bﬁvCQ«b\Se “H'"”» ?(&Bf@m S‘h&*‘ﬁs Ao elumea

\ler obove R annd éﬁ/cw z= /3-?X"Q‘§, 72&,2“’;
o»k' Yo didn'# hove Ao e Sh.s g)fa;p;é/ EuT

IF wentd be yearonsdl o sk You #2 oo B
S!Ac«»-‘iz (Wl Qf‘gy‘\ﬁ%ﬂt ,. écm fﬁ--#‘“‘ #!/GW !7" .




i

I

1

, >
/\.2 P/ece;d/;?& /0@2. .Céoweéf “'i%ff Itsa fﬁa‘!aﬂwa{l Cﬁ/cu%a

Fo  fd Ftha Velwma of He sitid,




16,643 )

&; EJ:%X% dYdxdy = ;f( 6 xy 3/%%) dxd 3

0=9

= ng% 6x(x+3)% dx d 3~

‘§l€~€#50} let € = §(x%,2)| oexsl, osp=x, X=73 < 2x }

0 ve wrtcitav = {/([7(] ve wrtx?) d3ja7jdx
3 \ - /

%.x \o




916.6 #\qi Tetre heolron enclesed {;.a oo rekinedsn ?ﬁ&nﬁg @

AX + Yo+ Py o= Hq Loolk ob  intecsechon wi¥a ceoecd. planes
Cother Aafocmmodtio n,
X=0, 8= M4~y

’?;9»-:;,@’_ W= Y-2%

®x=9y=0, (0,0,4)
X':“m«zm@, (01"/‘ o)

%S;E_;Q/ (afﬁlo)

M\e . ‘GAO{”.{ oo we e t\\:‘a
ok Aha %w”‘h .

Clbserve '?ruwx %f‘wp}w’
D= {QX,%)I Og X < 3, O%“gﬁ%nax}

Thows
\[ - %S(Li‘ax - %)dﬁ\
D

= [ ["E-ax-v)ds ax

0
Y-2x |

= P00 - 597 p

Sa (G-2x)(4-2x) = 5 (- W‘)a) o
S -%-(q__,gx)&&x

- Sj —(lg - 16x + ‘ixz)AX

Sj (8 - 3x +3x*)dx

= Bx - w20 = -6 +f3)e = 23

o O

i

I




L/oM{WaRV{ ? - (Aeebtvs E @

S6.9% ][ Find Tacsbian of Fhe Rollawing Mnmﬂm&ﬁ"‘i@n

X =Gu =V @xum‘:};xvm‘“!
Y =u+v = Ya=1 , Ly T3

X, Xy \ / :
@(x/v‘” = M[ V] @““‘"\ T&m%mnlf r dedeim! roa

?LME\J} - %}“ i'gv ’y&c@bqam mw!’“fi;cg
= dob [ S -1 N
' BJ Rewerk:  Fuv)= (X(uul, g (y, v})

il ”"(f;‘; 3]

So 2L = oot (DF)

SI9#S | Let x=uy, , 0= Y , Z =W/, i

[2x X 2%
L TV W
RIS
(,% oun vy TW
el N ow
Vv o YA o
=dob | o Vw ~VAn?
War O u
= (Ll oV ) U Az %
v(w v 'é";};”zf@)) + v (@(M}"%‘a@g)
- 1 _ uvw
uvw uévan?

= O]
/%%m&/z? i 7%/)’ %fékﬂ,;"ﬁéf*'ﬂ‘%wn:?;@}’r ondy/ i’?i‘;)fg ée
o’l//bwec/ S we itk fo Use Hhe a%a%
0% x/&f:w({w ,ﬁ»{e@ymﬁw 72 meé
72“’" 1 SIS Ml Tacibias ?{' O .




% ‘g'q#:}f K%@M are f’?af ragmﬂﬁg& 1@7.« #\gfmgrr/ﬁemwdg ‘a [o\fg ﬁ:/; @ v
Let S = f(“;\f}f @‘-ﬁuﬁ?} Qﬁvga}
%u?ﬁ;am E (uv) = (X (4, vl %(“;V)} where

X luv) = DU+ 3y
V(s = U=V
F“MJ 4{4\4 {mﬂv%& of S vndea "‘H\,,L *’f"r‘mm;éfmwf’\;m =

\Y

AY ' /

2 J&0=0 (z)=¢ |
~— 3

(0,0) = A 1 =
%oo} (3,0)‘}3
3 v

We Can plove ‘M\bj) A _NofRerg” ‘\\V\emr ﬁunrs-pc(mm:’n‘un W;H
nop linec_ +o \Me_s_ Hws i we ‘Pl’fgu\.re. outh where
,H:\g Cornecs Mop to  thenm e Cen ) é,u~5f§“ Canne ot

W é@%ﬁe

F( 0 ¢o) = C) o) = E
F:‘ ?’ ) _ ( ) . .gr Re.-wwlu to
‘m ( ‘ 0) - {6 2 3} Phake -h'm.nj_-gnmﬂ!%
= (323) = (6+6,3-3) = (13, 1) = & vesindain 4 of
distintt coraus
F(@,a’} = (6 ..'a)—:: we Need
elwb (A)£0

%; S\JPPOR F‘— (\AIV) = (OJA'P' b\/ Cta4 + d\/) %\‘;; Y
"’Tahs%’vrmwﬁaw ot Q — ﬁ z, U.an_%_ m,m’)*f;x V\Maﬂ/

FLMV [a | }g } {%J ?
Or we mey S*MM W‘%Q PMJMaef:&j h%ﬁmw

by u fei
d= 19, Take o ?M""‘me t
[Vj Ol = )tv %;W\@ue% Oéfefve

WV - Spo te N s w*“ be

(o) = Al +E%) = (MQ - (V)

This is o lie X=X 448, whee Xo= AL and B=AY.
We need +p  aftume c{&’béi”s)wf‘a \ﬂeep F one —one VHoprmg

\\’V\aw




Let R=4(x9) | 9x2+¥9°< 3¢f

€16.9#13
Let X = du  and W= 3v Fhus we? céany ;f:ﬁ@ d//i%q
1o
%= 9x"+ 99" = 9(au)’ +9(7v)°

= 3¢y? + 36v: __ ’!UZ+V2=& /j

vrnit Citcle in UV-Dac

GO ”ﬂ’aﬂ*} 6/)@95@ /;'% X? «:/;?/:‘ZM /«D

| 20X, PY 740 B
(%, _ Gow o T e
CICAY ? v Q%v o 3 ‘

T\(\\}S cal c,ujéw?te,; ie% S = % (u,v) é Wrv? = .’1}

5’3 ¥*da = &g(au)a %"’""(;éi)) dudy
A

let U=Yes©

o ‘\‘“ Y 4, €
M %HU\ c’lucﬂ\/ V=Yrs§ing
ﬁ ; I gnn S be cumes
e € com oand
- S X aqf?@jg@ mf@d}p N ﬁ&ﬁ re<l in
c © O — Sspace.
/ 9?7' :
= [ drf 1014 0s38) 4O
0 ‘o
] T
= (@ r""/ )( .f...(/@ + Jmsgméas}i W)
t

E-o)fs (?W—é@ s z‘&‘y)]
[




S #i?&J Let 5%f(X,ngg}sza+‘a%g+ %%a = 1} Colewlede oo velvrg
of E 556; m.&k[q} He aﬁ‘&ﬁgg off Coordinetes

X = au

4 =ty

P oW
g‘,/i'l»z’jﬁr %f’}' {féﬂ&ﬁ}g @‘ff eﬁaﬁfa‘ffﬁm%ﬁr E f”?ﬂkwf ﬁ;“ﬂ§ Qi é/ﬁﬁfﬁlw
Fo & éwﬁ' @;

W )
XZa + ‘éf/i;z + %%a = (’3\@}%2 + %‘\i%% + € W%z
— 2 e oy %W‘a

Thet s B = { (uvw) | us+Vvis wieq}

de = m dx d9 dz

: : éxu\ Xv ><vv o e
= W %92 Judvdw ¢ 0B iy 4, de]zle bel=abe.

Q) 2 (u, v, w) LAY 2.2 2, | eF

gg abe dudv dw

3
= abe S? dududw
g

o s el
Vo\wvv\.rz, o'F

o

Remarfe: tha volume of  Hha  vait sphere s calealaked  as .g/(gwﬁ-

; - A
unit S?%\era = "gﬂ'.

. Q’ﬂ"; 3wV w) = EC@S@EQ&%}
dudydw = & K ﬂs———f-—? —L— ¢ DoV= psnBain
&X& I8 3 12.8,9) @d@é{ﬂ V=g 9sing
8 o Vo W= fe"ﬂ‘s%
Codendia Ay j&m%@mh’ :‘ o ,
g(U\VvJ) Qe ug ué os© S‘lf\é/ _€3|(\é5‘e<\é ?Cb{@fajb
m = Ve Vo vy [= [sinb sing  Peas@sing 95‘-“?*?5%} -
@O e vwg| | sk 0 -psind :
Ceos's cas " singp

- ;.ezcmzesinz’c{: % éﬁ”mfw [ -sinésTh0 -—corzé sine] -¢
= —plces"© s'md) - ez Siﬂzésim{:
= —-(Zsmct;

aWPZg{nfi”’ é@&éc§? = 4l ({3 :X“Ggg‘c”j} o %7[‘

ﬂw\;/ gg} dndvdw = S:SW

: o

[
(-3




]"‘/@M@W@t"k :[0/ C“/Cm(mr /4

§f6.:}#?’

Z=Y-rt = Y-x*-y’
\/\//mk‘l X =0 we /wu/e Z = 9’...(?2
When 4 =0 we Hove Z = ¢ — x?
%f'! s Qa /f?“""*«{?afaij Hho b epers LoV
ind her  Thp point  (0,0,%). For
an? c«r?fr/th" ZF= Zo < c,( L ﬁus.w

-2, =1r
O C'\rgL_L )

e/, 77|

0<r < R
T s o< T
0% 2|

§E€~?:ﬁ§7 E WW\'\ Xz*\-ﬁaﬁ 26 ay\r} —-<C < 2 < %!

ez ={ [ rdrasae
E A
= 8 d@& J%S r3dr
0 s "

Pﬁ,a\r\_q_.,

](\oJf —Cy linder
widh ?\e(%'\(\:’b 1
res *\'ng on Aha
'X\g.,_

«{dv = rdrd3do)

CILA N-)

Qm @ lfa(x[ 9v,2)

=)




Sh?#a] E={(x92) | 0cpeX+9+S , 4 ex*+y?=cq’} @

We can Convert E 4o c.ﬁii@x&ﬁfd ordinefas viae x = reos 8 , 4= (hg
ond of towige B = B . Obserue x2eu® = Y“gg E  become,
O<c & = Afl
e ¥ 9 = 3=2pre3
O = ZF < Vs +rsn@+65
—ﬂw\j m@%«wmw?)
o4 om 3

Fes ©+5n@)+ §

gggxdv = S S B (cese r2)dz dr dO , il/’“: rdzdrd @

e © 2 o
AT p3  MleosO+5sn@)+ §
= § (2] Jesoredr de
Q 2 °

AT
S j (r (C052<9+$m95af9)+ gféafejdr dﬁ

[

X:W{ ﬁl: )(Cnsz@mw@s@) +€_§T r“?f?)w@:}oﬂg
:I:T[ (/ /é)(c«:@+m@w@)+ ‘3"(5?? 8)@5‘9]&9

2

~

L
—

e

—

8 SQ’T(GS(,%+ eos(36) + fsinle)) + Wese |de

o
0 \/""’ “\fw‘*‘* g -
_ Xan_égjé *‘///?@.fe are pém‘éd;i
o 8 Aﬂczﬁmf W/)/cé oare
o ibowt fo be inte mZal/
g qver o whele /Dem
" et
= 65T 4%'
yi

(#HJ Can ée o vc/9 U!(_M
/6&50/‘ S&LVI.‘ng, sbretvetron )




§/6.7 # ) Find muss m of o bl B which 5 4he sef of ©

M ,oo;nfs (x,9,2) Such e X gt %Z = a° whese a i
50”!2 an;‘fa,\t Ol'ld 49, 7yiass - Cﬂeﬁf?%
p -_ k - ,Xzfgaz — % Y‘ (Prol?o{‘hg.}ﬁl&g' 0”&711'\?

\<

O{)SQ(UQ ‘i’?ﬂ&Jb E{ (?: % "H’\,QA/\ e Con
add  Up JE M e messes dm = @dv b? Zﬁ,%»e%wzi{nﬁ/
o

m = [dm = gg 0 dv Noba  XZ+Y2 + 3% 2
h = P+ 3P za?
s az—«r: d = %2 £ a®-r*?
- r*dzdrd® —
So 30 ij;‘—rz— > 2] £ Ja*-r*

- ----..1’01*\"z < 3 ;‘:la -re

= Sgwr Qrfa=r* drd®

== Xq L/?Té r’q/a‘—rzdr I hele Hha F’A%earwe/ Is
o —

ConShndy n © Seo
o ‘asd hove "H\.ﬁ do
Net on e N ) ‘e)“”-:-rarr
aé\//ae{f /Iﬂ&ﬂfwéj lr\‘l-e,%(uban \6/'8/ . .
Pfe?owa for

S « Zm C’X - j(a'zgm’é@)(a oS 6/&6@9/9 “]L/:-\:A x:i;;id@

Y <1020 tos ~Noi-x? = ~/a%(1-sh’)
= SIn°6 (os © G
4 j =~ a2 coc %

& -i8)%7 10 = QcCes ©.
= o' [ (e’ He 936

; DY ‘ _2'9
%ff (eéue__ 9 +e A:&/{eafé* +2 40 '/dﬁ

\ , p v 73 ,'@

.—.-.’:_‘i:'.f (8%97‘5 +/~/Z&€f;@—$f -,;e’}/-imj
S+ e €0 Jde

——
—

—
LEaN




& /6. ?#&5}

jxgﬁ[‘"““‘“‘az_xz dx = %’fﬁ?m(%}- a/d@
| X = 0Sin®
p

- sin (49) + a” Q

— R —— lﬁ — i

b 8 g
o’ A4/x\. -4

Y o
- _%% g'm(‘% sin ‘(%f“)) +“§ Sin {;"} ? FORSY,
g = sin'(Z)

Rmm%%ﬁwm%mme&
(Gerea

4 5 r= asing

o 7772

Sc/fr/éri/{fr?ar = L/ﬁ'-/ej [dcs48) -3 [dO hire

. s , Gl € v

0 7 . oze=Th

) 2 L\ L
= Yk (ﬁi sin[19) + & e
32
o

: 48 o _i’/’ﬁ‘ _@f/ i (e f: N}
= Yrp /.-ﬁ«s:n(aw) - I sih(e) + 3 f’cz)jl

_ 7k a"
Y

M': "”Zz%aq/;

Kemed ke o G %:v\ev\ 7 !
m.aﬂ@mwi”fgm do  do My mr’\“ee&e-ﬁ,




2% :tt%J Use gp&er{cgﬁ coocdingtes insteod

= { g“"’ghw p*sind dp d6d¢

= SW &9”&;246 Cnr D S} + P SIOSNY gzmé) d{)cﬁcﬁ#
-{ XFS ot suth dp 8 o
k(8] -ty

= W(@ - é&«m’w)/r

1 7/‘24"/
i

P

]

C@a Aot choita Mc&?’%'etf

T his ?ra\)\am ey bt C,‘?j}\i%c’)(fcd

o&mf S\h&fsmﬁ $L;5“mw\w§fr‘és @jjgafmj

o . OHen ¥hoos ’W‘xm&%? o Aha
bounds s the mﬁ ors +o ek

a‘}\‘(j\l%vf\%’b\ — @@mp ( ,ﬂf\g e ‘6{%“&
Suomests Cuflindeic olo )




HOMZWW/( /// 'Cﬁ/{m-/uf /4

43 x-ﬂt/g ES o Cone C—Vem_”%_»e{écg

abeut tha Z- axiﬁ
= (’c&sc%a

X = g(as@‘sﬁﬂé:

- e sind Suly 4 -

/ﬂ'\w XZ«#% ,:_:_LTP

;O 5?3)'be (‘{’cw%

M Werite Ahe  egurodion z2 i
ijsﬁ(’) : (? Cﬂseg”‘ﬁo) (gffi«@ﬂﬂ?)

= X'+ y2

preato ' + ¢ O

(72 C,»oszﬁé
= F #(cos® 20 +5in%6) sin® Y
- € Sin g@ _
%7? CoS*F = cin® @

+ 1

oo

=T
L 7]

‘hmcf’




B (%%2) witn x%9432 < 5. Red dV- g@;h.;dsd#w{o;
2T @«

S16.3# Al Let

\Yjﬂj (XZ*’%Z* %a)adv j J f Smé ggﬁédfg Q I/\i‘@%}v;é\ew
AT ) o
B ) i o

jg 2T (’“C”é/é )5;/"

0

[ e
o

= |37 5007
&
‘ ocdbe X

-
il OO F T

‘§/c.2#33/ £ is ) =¢=3,
W=ev = S:/Sr/zj (peesd)(p75ind 9P I J¢ 46)

] oo j 'ind wwj iy
el (et [*) (5017
E)(E )

- (Iam
16

I

I

1




S 6, 3% 3?) Fird v I ooart
(n olowne o ot of  bodl < M.
\es  bebwwn ¢ = T/ wé{)f# T/g pEa @

V= “ j j@ J p%sing dcﬁ &@é(},\ k
3 g‘“ g‘/wacb /5

Hnis hece?

Remwk You probebly naed to do  nore bocic
YA %’\?Lﬂ M“% e%nd‘\m ?ﬁ‘aé!ﬁfﬁf‘ T dowhbt "ﬂ\%@
Mo asSi ed PW\?WW\J’ o.C¢ $wmmet‘3b o b u

M ‘(efg(uﬂﬂt“i ;@M%E, P\\h I }\-0?6 é‘,g;m uneﬁéurﬁw\d

‘w\fwa be ok Yo beeak wp
3.0 ! 3 S '
?ﬁ £)a(s) hi%) dxdydz = &ﬁ»{)a‘% %(49)d9 SH%)M_
ye e 0 z y

we  cowld net  do Hod E instead

¢ 33 X’ Fe9lo)h(3) dxdgdz

¥ Wy Jaa 7
Ny

Voriohle bownds rzwire cectuin  ocders
0F 0{?@{”&*\&#\1‘/ n C@n%@g% cmiﬁwcé boundy e ‘3"‘*{2\ .




Calenlids tha doehle "‘*W
S S (K’rr)dxd%-g f

3
= [3-}-3-33 _.[Ls_f:] = 254—3@5&4& ” JE

1224 /0) Tofegrte.
J. || Gyt = [ x+-3| d
= [Rn 19+1] + Qnml
|

= [ 2aB)+ Ja @) [~ [ (3) + Bal1)]
= -fn(3) + 3 (3)

fal)~dn(3) = dn (Qm ]
Iﬂfﬂafﬁ-h- - gwhg*‘:-*ﬁg'hhﬂ_,

x
2,
>
m‘m
=
S
=i
X

B T ..j'{g

x §% v ]X:*" dx

M5 Lamn ary %‘\,\J
* easiee o % ,,Ef 4
o sida ond  calendoda
Aot intencls
méﬂ{mn‘hl\a O¥hetwise
Mood ‘}D chon bﬁun&;
ol I hmvg{

ele .




Let K= {(x,v}f OsX=7, Oiﬁél'r/a} Cod codts

—
—

H cos (x+2Y)dA
R

S:@%ic’ﬂ (x+2v) d‘a) dx

[ (Fmmean]’ o
)

1
il
2
1
2

"

‘I'z‘@*‘“ (X+T) = sin (x) )Cb(

("C"S(ﬂ +1T + &5&]]!
o

-
—
—

—

"%(* ')"‘ I+I)
m R=fn) ocxes,

cﬁf‘éﬁ-’f}

:I:: dA j I -L”'-'-;‘;d‘ﬁ dx
- Ju0+x= dx.jd E8 5
= (e 4] (on)]

—
p—

($) et - o] = () G_@,
- Fxmf velame of sohid bonnded 53

and R = [l i] x[ 9 Q] ('H\e ba'Hmj (‘HN.' sideo oo

<B)

(= cos zn)msm)— 5 (e (m) + o (o))

Hnle) =0 = hile) =g
Pon (Th)=] = 4wt =

22 1=-x%-%Yq (the 4p)

X==l X=| %=2, “"'—**2)

we view R os a Subsed of (xy ) -plona. Ta i 5PE£|9.0 cose Aha
Nolume ¢ found *.'ha rm‘*ttt‘n.hna ?:-]*Xz/*-f f"ﬁi/‘l
VE Q- da)an =0 [P0 2e- by
= - 3 xE- 47)dy dx
N T
i
=), [#0-4%) -5 dx
i
“Sr‘[""‘xz- %23 ]dx D t%?, '—3-—-5‘2;

3($B)- 4|,

= 9(38)- 4- )= B0 - 29




t‘§:"&.§#3f} The avelays of Flxy) = X%  ovec smu resson A ir

defned 4 e e ﬂfﬂf“‘i}f)ffﬁ o i sifed by Re aea of A = ﬁd,q .= AR)
M ﬂ =f7t f*ﬂ-gd'un 'w#ﬂg ver’fﬂ:ﬁzp (-)‘f p}j {“J', 5)3 ({r 5.) (,f a) i
Y ra i

..“. . R:-‘ {-j’l]x[a.'sj

AR) = Acea(R) = 3(5) = |0,

/ 5 il f 51 e s 5 5
—E'”ﬂ':!_ﬂ_fjr xz*ga‘xd‘}=;; 3X ‘3Ld9="‘~ %‘édtﬂ:gz: 17

10, 2
’ — 25 _ S
Ll = E -

Remar k » 51:' $£14.2 ,,,Jgﬁ_qj, aren't ang  mare odrFlcadt thon He z’nf’egm&
we  Sobs in Cale T er E, 'ﬂxe e 'Fen.ﬂvr( r‘edfa IJF-/; i ’fﬂu
next R&ﬁon. ﬁ-trp Lt wfff i";aa’ ar’apﬁfh; A neea(ed' a!’lf’?z,

Lntegres,
| b
L LQ\IT dx dY

I
[
P
X
s
~

"
wjg}
o
©
wl
e
~{
iy
e
-
-~

"
whe  w|N
— /7
/r'—"'-\.
w|—

)
P
|
9=
I
o
wlN
H
i
’.._
+
Sl
0
LN}
4=
o
)
I

(1]
L 5
w)-
m'\'
P
|
yr v
h
(1]
(o<
m
=
=

| ol

) j:e"zdx d% = 5; (e’ | Jay =j' ye” 94

*fi

: I

] ﬂoﬁ‘u P F woe hod Fried # ;'hfggr‘_& wer fﬂ'.ﬁﬂtc/ % 23
fick  we wonld have been Such since J‘El‘?za}‘é’ is aet
an ﬁ)emenﬁ/; :?Ikaraj. Sum.z{?lm; revem'}? mu,d% q,(' f,n?legfﬂ-flﬂﬂ
nuhes 1he Problem easier,




b D = {(xy)] bunded by 4= ant 4=x°]

pontt of intersechion have
X = x?
xX = %"
X(x™-1)=0 = X=0 or X=1

Thus  ths m?,.m D= fn] osxct  e9eAx], N
we tan do tha afa.ﬁan we gt dn d in Yha ardan Ee.fw

Junlesr we de Sume extro
»UXH& dH "SJ (X*%)d"ﬁ dx lesr 5 xt

Worlt 4y converd 3
'F'\t c-mptem-enl-wz,
'-’ﬂé-g(w..t he.r
C=4e)
%< xeg

*5 (x4 +i-'-&|

L[(x”*#x (x +.Ix)]dx

(zxiﬁ-}:‘}(z Lyt L K‘

- ' W e Y - |2
= 's""'zll R T Rl g m -~ e
D= fixn | ez}

N TRy
= j j (2x~4) dg dx
-2 ST
= J, [#x%- '%t'm—;' dx
_I [ x5 - L4 + (5% Jdx < could have o /

-":’hu 1y Tere
$in e -F(-x)= -fx)

= 5 1" Wdx = ¢
Gl Aok trick )

= -.35*.(f-;r-><‘) & /

-2

= "3(0-0) =[0]




§f§f3# Y {naf Velume vnder } =K"g— and "t‘ﬂff e ‘h’ftﬂ% WF% .
verus (1, J)/ (9,1) and (1,2),
1,2) l‘g. a 3 vied "hUd—Pﬂuﬂ‘i focmmhor. Yo
= + — i Con checle 4
hm, 3 ( l) ( lie on L:Me «-ﬁmﬁhﬂ . {H‘”)
+ !

! Lg::ﬂ%x-b% ""’(g= :ﬁ?jﬁr leter g
The Arimgtn T = {n| dexey ) 1292 4(F-%)]

V= jq F(?_gg d9 dx
!

=] (bxa 70 gy

- jq[z‘X(-;-f?-X))z - £x Jdx

this s j‘ﬂ”ledm-ﬁ mesfy LY Jet gea ﬁmﬂ: /7. T nstead Y/ 2°
ﬂhp%‘f Wﬂ,? - Mﬂh’ﬂ &!-16 woe famn “{l’a W(!ife ?-' ar

T={(x0] I<9<a, lex<7-34]
then  we ctan ;'n;ﬂava-aﬁ. X  fint hanm Y.

V = Jrz j*?ﬂmxtg :;fx_c#’é‘

._.: Jj poxe|dy

= Q%‘?(‘(?-%}éﬂ) d%

=.f £9(18-439 +949*)dy
= [ {or -vag +as*)ay

= s[W9 - §9+ Ly ]j‘

[H{q-i)._lw (8-1) + %—UE-I}]

|
2
=~é—['ﬂ— 43 + -'-3-5:\ = -‘i-[-zml_%.l:

wi—

[- !oil:- HS] iy

- O\r(; s mESSLa IOy Iy shica i,




§f9 ‘3# -33] Codfm{m ‘ﬁ'u_ ﬁf%w ﬂa mﬁ!am-{,
5 £(x,v) dYdy
+his .-ndlmitaa the mhﬁr«f s over O0=YsdxX and Ocsx< ¢,

2= ~» X =q"

Cguivalently we cald soy  Bi<xs 4 and 02y < 3

3: S; fxy) dx dy = j: Sﬁf{&v] d' dx

7€f hese pre Ufems e gfwf have 4o draw +ha pf‘c'ﬁlfe
am:f j‘arf H awt.

anr'; thad 0 S‘éﬁd / ﬂ{g—ﬁ){ii is Hha a{wﬁfi ét‘ﬁ'“&f
; L0 N9 = x

Y=xr —> 0sxg|
O=

f

: X

. | BT dcle = g' X::IET‘J% dx
Sl x| dx

T dx

(x‘ﬂ) \

-] - EEE)

i

9N oy 28

I




0£9</ and Sinly)s x< T/
i (9) = %
= Y%= sin(x)

Ny = S Sin (x) cos(x){ |+ casTx X m: |+ corix 1"|

T du = - 2ces X sinxalx |
o

X=54 () = oexe T /é iy
V- =i 029 £5sine) |
"r}u,n
TP 72 T4 pSia(x]
ja L«-‘?*g;ﬁﬂf@fjﬁHwix dx d¢ "-j j cotTregTx oy dy o
in - B (2 e i

-%- (\+cas‘x)%

——
——n

e
= (1= %)

= F{a¥3 -]

evelnedy e :}n‘w@f +heee dr%%fan}f wagys. The rea,,bﬂ o~
wtegcation is £ = (X% F)[-jexe|, 05953, 0= 31}

-V = T Ix -y*)d% dyd
jlj (x3-¥°)d :Uﬁj:( 3-Y?)d% dodx
- S: Si(%xu Y’)d'ﬁdx

_ S_'I(x'%““)d" = -4(a)=[C 8]

Sgg {X%-‘f;)dv =gl Ez Si%w%)dx ﬂl%d%" hece X3 is an QJJ"";&“LA\'QH
6 Y0 Jay intenrated guer mmeTri¢
} = SI gz (‘_ .X\fg : di‘a d% % 4 Iﬂ'!‘te;‘?oufl oboudb EEI’SG =2 Vanishes

- qolas = -3, -

“There are fownr ofA{f ways o rfecats Hha ;hﬁg,fa!, Focd
wil gield =8 . Thy is Febinis Th" Ar [[[ /n achon.




f ! 'luf
. P = 2 < 'ZX 5
e m"-h.ﬁ' . er?t': d% VN cﬁ"ﬁ Hren x I"k:f-:h it ] na.,“ft.\d o ¢ elan hll"{
W b st ..H‘. d +h ) f -

Sé[‘&%m(x‘) dv = S; j: f 4% Cos (<) 4% ¢4 dx
= S;a»s (ﬁ)Q: f% d3 d»a] -dx
J s 0el)” pofed - ot dx
o
), 2" cos (xﬁ)G: 4 d\ﬁ) dx

2% o8 (%) dx = 3 v (T
Sn ( )dx ﬁ“ﬂn(}is}\u = %iin[n

i

"

i




F‘% E <R’ brnrcded 5‘3 X=0, =20 Z=0 oand 2X+2Y +Z =Y @

Netiw Anch  his P[Me passes H\r-u&n the Tk qetant.

(Rg)-plors (9=0): 2X+Z =4 - 7 =y-2X

(<¥)-plans (Z=0): 2X+2%9 =y ‘2 Y = 2-X

{"52}"?[“\1 {x—-:.{;) Y+ B2 =Yy . 2 = Yoy
"‘ﬂ“lil dedpils are not strict spealting 1Ne cesror buib snm&‘i'l'm.e
W helps to ot come MJ%\’MLJ debuils s hc?? ingwre %ru?k & cerreck.
So we Lan Jesc,r{be “he m?{‘."“ of
1!,n+¢,ti}ra.h'an s

De Z<€ 4-2X-2%
but whed abvad X §U 7T Ngje
on ()(La}-?].uﬂ.ﬂ.. twe bhoave

0= Y € 2-X

Pied ’ﬂnoﬂ?

0 €exX<€ Q

2 p2-% o {-2x-2Y
Jﬂ%ﬁ: E 3 S Y d2 d4dx
E g

"
[
2
— ~— e
...(:'
.
o
]
X
e’
i
|
<
o v
X
Q.
X

H it
PR "7
——

T

I
W

i

wir

o

.4

—
| S

i

'1
f-h-.
92

i
4
*-.../_:




‘§JJ.?#M] E < 2° bvanded b

2 the pﬁ(wéa/r'c tgﬁhaftf g-—-xi‘

and the /fa‘ne: XZ2% , X=% and 3 20. We can bound
? 'l'D be.vgw, O ‘E’a '5.)(, .ﬂ‘(ﬁfh‘? (43 Z“da,rqu PI'(_'*'WE w:“ C!ﬂ!.
g X*< 4 < X
0 € Xe 1
W b r'ai{zanﬁ ‘ :
fr X >
ﬂfng)dvzjj J (x + 29)d3 ' dx
E 0VX dg
Fpx
= J (x2+ 29 )d%9dx
o Jy?
o 2 E]*
5,, (x*2 + x3 | I
|
[
=f2xi. - Lysl' =L 5-6-5 | =
(HX SX GXJG-Z 3 &-15355*13

=

"

—

—
—

Z=5-%

=2 € S-% .3\4*- iy
~NAE £4 € A5 - 1 x
3 e X e L././\rq:,}:.;&
3 p=xT S-%
S E dzdYdx =
=3 “aag V) )
3 tyaa 0 lodd fogt wbyut euen 'm+ew.;.ﬂ)
H-%)d%dx
‘3& A=y :
3 i Gy
Cpvs X= 35nE
3*3 33~ dX )_E‘.;:‘icw*ﬁ 1
W, X =3cs0d
[™ 2. 300 g ¥ (DEr0%)

W W :
3 {,, $llrasac)do




(57.23] Coneite ff jh £059,3)d3d9dx .

{?ﬂ'(lf,f ﬂ; H‘(tf&hﬂ? &{r Jr‘}"fﬂg(cj

/E::"N/ ?q've e he

L}

)

351“‘6‘ O 3L|-y %=
w'&' Y = uR 0 € xev 3*5
o W, i bebe | ‘ -
28 oA _
0 £X <y % Y v
< X < 4t
) = 1-Y%
= < 0< 3 € |-y
O < 2E %’ G< " \'3'=|_‘}
0 < % = €y | _;.?
ok i
\!;E'? Weos |-% Zh
= B 2
E?Elr P ab0E G ==X
0 ¢ %X <\ 0< 3< xsilien
hese ace e,q.uwdaudl views of dhe velune _ an
beiny, ntesretid ov The -~ )
t?la.n:;g over, 32 !_{ | pr:rhegftnxjanﬁ
L] ) Fannax =[] “rnda o
o % Y, b3, o :
i '-3‘ 'ﬂ? | *"'3 H.?.
~=) 5 g fdxdvd3 -_-Sj j Ldwd3dy
o ° o0 9
= (=33 =%

4

RIS

A

O

)

£d9¥dxdzs

fuped




-(nﬂatm Muyv) = <“£¢IV um-v v Ty fo mated

wih graph on p. 33 of 32 aJ of Sewnd.
(i-) fix V and let y Vary, -
T, V) = L UsV,, UsinV, , Vo) = ((u)
this is a fne in Hhe 3=V, plane in fhe o5y, sinl,, 6> ditechion
(2}‘Ft;< U=u, let v vary
Clu, V) = LU cosv, Y v v = (V)
this is o helix of toding U, ond clupe ane

Nebhw +then Fhesh 1%!1{ U v Coutdinede Cufuer are
perpendiculac, This cin be seesm by ﬂhec.&m? thesr #ngm{;—;

') = <cos vy, sinV, 0> - ¢'tv)
; ; / o¢’(v)
@ (v) = - Usiny, U Cosv , 15 |
We weat o poind of Yerse dvon
{ﬂ&s‘bf” 'I:IHS"-I"IV,J ‘ui,) = { U, Cos ';7, U, ri'nf;; ‘:7‘,7
obu-‘aml? we Should chooge U = U and V= V, 5o G‘l’(’%}= glv) = r(“o, I-GJ}
Nofe +hen o('fuu}-fs'{v..} =0 o the courdinede curves  oce ._L_

b 4 * Hhe _-+¢><1“5: pictace 1))
5 o beHer cendibon |




'§fﬁ,5#ﬂ) Find a pocametizahsn of X°+y3s 2%= 4 obove 2 =~ X*+yE

NG Xi4yipt = Y Use Spheri cd Coacel inutao

X = Jcose sinyg

)= SiNG Em?
- =
E: 2 = Qeos@
EEX ‘_ 0<® <20
> O<q < Ty
' ((6,9) = < 2505 iN®Ssi 0< @=2f
% [ H) =€ 0P dsin®sin® , a:»w) teo eh‘/;]

o fhew ace mony ofher e,?ma.{[(? Cacrect ansuecs, pacometridations arert wnigve.
BEE) et p=3 i o toyore 1 ek b

W+y2e 2?2 =3 D Yyl z? =q this it a Sphece of radie 3

entered of Ahe ocigin .

‘ﬂva 4 @=T/3 s a half- plane. T# fus Coctesien ey %
7

fin® = YU n 4 (Th) = 9%

S\EX=% =0] x4 >0
| p'[hne with normod {-ﬁ"f -t’, o>,

piEng = 3
E" sin’¢ = fe‘(i-ms*#) =y = ?2 —ﬁbtﬂstﬂi
2 4= X 2- 7 = [Y=xtryr |
this s @ C'affhafﬂ" with radias Q angd axis g }-ra,xfr,
Prtesnadively , |
)(-:fs'mcrcurg X = Z2wsg o '
Y = EJSM‘-f Sin =) Lﬁ';z:iﬂﬁ = X +¥°= L]'(m,}'?@ +ffn?9)=l7(’
'%ﬁ‘lﬁ mnﬂ hove ‘&ﬂnJr a C:am’pf@fﬂfr? d:’#ﬁ'rﬂé Ar'a,ﬂﬂiﬁw ﬁ/ﬁyﬂer'




@b!ﬂ i+ 2% = x"'w*-rz‘-.-f"*-" 25. Thi iy & Efﬁ;eqﬂ @

Cfnf‘f(!..a’ o s ﬂﬁ:gfr;n i fap(f'uf LY

§_-q_“:? #9‘ Wfig'ﬂ % — ){2+‘f= ]n Calff;‘!ﬂ;f"f'fajj ﬁﬂj W(ak‘_’é'
i e (P Sin¢ cos© )z+ (P:sind);iﬂlg)z - PZSanti::(qua +510°0) ='—(F5;r‘-di>)2
and % = P@f¢ e fc:asa = PSJ@Z?‘J‘ In cgﬁndﬁkwfa/
X4yt = (reso) + (sing)” =[r* = 2]
Hemacfe: beware  +he other Conveatens. T Umﬁff@ e (I"‘, 4); 9) b

Plﬂ.ﬁ a-f (P; 91¢) RHJ .z- frlu 4+ we S‘:‘-f'x?,pf? and ?i B 4
Fofw Coord inatdes, ??w_ge tenventions ove Cimmern in F@ Jresr ﬁr em@;é‘,

One  excellents preserttation of these Gavenfions and vechr cafcaldus
as a,qD/f'E.r 4o gach-ognams'cx ir Greilliths Iatra 4o EZM hxi.
T il behave in Yhir  Cowie ond use the inferior modh quﬂnﬁgfgﬂg_(mﬂsﬂ‘a)

RIDIH || Find he Jouco beon of The ‘fmﬂ!‘ﬂr)fmdﬁn
X = u+tiv oend % = 3Y -av
g"ﬁ c:le.{'{n,;Har]r

%Y _ Yo | N
AUy = M[ﬁ%u Wy | M[g e EE
M x =a(§fn{9 and 9= P'('Cﬂi(a 'ﬁmf Hhe jmréﬁn of

()5'«3]»-——& (a’*ﬁ’).
2 = alsb[px/a“ 70 | g0 R o edagt
- @5(3 "ﬂﬁiﬂl@ - ‘g F

o(xp You Ve

aAAxy) _ _
Eg'ﬁ?}# O(]

!




Shawe] Lob x=e%V = —taldd B @WRER Jec bean, @

)
Nou XN b
XYz = c,ln;b[ by %/av Mow
o(u,v,w) %oy Ry, WBw
QU _gUv o
= Clﬂj) UtV WY 0
gUrviw WYV urvey

= e“"”"“"(eu-” o UtV +euwe“'u)
= EH"‘HW( E‘,m+- eu)
- Faewﬁﬂm.f}
‘%]ﬂ-Q#IDJ s = {{M,U” Uyl = 1} and X=0U , %ﬂ bv
i Z %i - atuz bivz " e ? 2 <
nuhLﬂ. )(/&1. § /%J. /.gf* " / UiV 1
Hhus if we dehna T (uv) = (au, bv) we Aad
A%

: ) F_H,,““-
R
XE/GF + “3%9: < i

Yhe Yeanshimakion T dehems o dish +o an oued




Eﬂ“_"k" T b cf'mnsd +he WHJ orafen}-;ﬁ of e sechons in Shwort. M? @
hope  weas h pule  the treafmeat more fog:{df? ocdernd. For example, sina
we howe a,:"rm.afz, camﬂefecf the ’

aﬂmcaﬁmnr we hnow houb céaﬂﬁc
Cooed inates in & Junéfe, frf;pf!ft‘f?”- ;‘nﬁam,flbn, Ion there s0)%%
I will asgtume o Fw results Frm oue lecture. T ma

? f-"gﬁem‘
‘J’#w f.-p P{uue .H-(uf-i' rEIUbi”J{I on -{ﬁe f‘Eh‘ /1(.:'(\0-,- (anrf Wﬂrﬂa_ J?/
fe lf You wheb any Noroeds” sce om Gur c«‘lwr‘r.)

_§f§,‘p’#f{}] Cunlacti Hha -,foé:mhﬂ Mﬁgﬂj ' po/a.r Cao_f:_afrhe.fes;
T

y 1=
SS(’:*‘Q)dH = ix‘[(mse +T‘5iﬂe)rdrde EE I;Y“s )
; -‘g i 32'_.:_:_ S E4LN

% . K " ol e ?
= & Q:mse +$m9)d&§ r*dr
%

|

= [aine-?g%}: = f")z

==1=1)(3-1) =
_ Lob R={(x9)]I<x*ycy
9

(A

3 a-s*af‘-xj
R={(re)| iersa, 0ze s T]
B3] = ' ($585) = i) = ©.

Y ieliS

-l — % ¥ e e i
) e (25101 = L E. ordrde notia thed sinca dhe ¢
R T 21a 1fdeﬁrmu‘ an be fudvred
- %ea'dL -%'(‘ | 7 { e 0 pwely © and
‘ pwely degendendent
- | 2 .
=3 %)(‘-{ "l) pertion AnD the  bounds

ofe conglunte wie Cun

yust muii'i?iﬁ dhe r-pact
Yimes +he G -parct.

I




§f3-'f#/ Find velome dounnded 59 3= 8- 2x*-2%* and F=0. TPe @

oo wble ;'m‘earJ waiil ﬁfey‘ fhe anum, 'ﬁf.rf' converd ’ﬁzﬁdlsﬂ;ff.
2. = |13~ 20%eg% —aATSINYG = |g-ar?

He gu{‘&.q vntersect 3 =0 to 0-8:\!1 borindsr en X9 or betler
uxj} . 6.

3=0 =18-2r = a94=r* = [r=3])
%Q fw’-ﬁu |*di£!/_(¢,0#f %:{} l:ﬁ a {;ff:& ﬁ\fﬂi ) ﬁ:{{cpj/afrﬁg

. O=H LI,
V= Si 3dh = jmj (hf-?r*) rdrde
R C o

=(em) (4§ 7).
= (em)[® - 300 ]

—
=

F‘?ﬂJ wfunu &Unﬂa&} &g, %T‘W tﬂhd’ }(E+‘324~ .ét: 1
4

2 = A[ToxZ Poi-‘d's of infecrechion have (ﬂn b=0. Eh'cn.)
\ A% = X :
) =X EXxF =
22-x 2 l=2x* = X=%t /&

4he voluma is sbhuined b*‘é r“a".'!b"ﬁﬁg,
owe picture oboud dha H-euxis. T
?ve “H\ﬂ ‘{“P*Uiew u\" ‘ﬂ\t imr-ﬁuq

nhe O0sYrs g § 0c@<2T,

Sine owe ¢ ues betuweer Tha
tane and sphece  we Cannef  puast
l:ﬂ’lcﬂfoig . Tasteed Fhind o /11%.

dV = ('%m " Sl ) dA = (+5pt‘zJ whintedmod Velume, )
=[x g = Nve )dxdy |
= (4T-¥% - r)rdrde
e 2 % | %
v ={av= | | A= - e*aede = m(-%(l-r*)-g—r*L
“ =g(E - ) =F (-8

?%




I [° sty dxde — 25358

o Lo -lo* X< 0
Kyt =g?
I (the YeHf kalf) :
LI L . m °*q
& S (T‘ cos @)(Tﬁ‘mﬁ) rdrd@® = Sm‘e sinedagr‘clr‘
e ™ N B2
= Q?ms © n_&) -%-'
- i s/ \ _ la°
= i(“l}(ﬁ s) =\%s
)
HF‘; ey 0% EE = KG
- X 0£X<2
" .
Y={mE D YW= 2x-x?
B w-2X tB = 0
X ‘-?LX-\)?'-I-“E‘F =1 (II'HII a ciccle of rMﬁM)
ene ot (1,0}
T sheuld be clear Yrad D has 02 < T/, '

T+ s alse clear Yhob ¥Yrhe boeund on ¢ woast depend on © since
we have diffefing todil for differing © (fe wxomple (=2 © = 0

while ¢=0 e Qwﬁfz), We raed o Gnrvert Y = ~J2x-x*
Yo o mhore uge'fﬁ '&;{m fo ¢ UE;

Pz X%Y2 = 4 2X=-X2 22X = 2rcs® > =250
Mis  chedes wiidn e *hmn.'l'\nta hies ('{":0 = (o] l‘,’ﬁ/z,.]' é =1 iglfnifﬁj)

V'S Zeos @
ggxl‘xz‘l-\fz dﬁ:& & ridr do

v}

[]]
[ iy |
i)
o
w|eo
"T_"
o
S
g
Lte]
o
L3




H3l
Lok D be dik of cadis a entered o arfg’”‘“x defing O

a) I = “ ) -ﬂ&ﬂ = fim ”eﬁxtyzdﬁ
R* 0300 P,

= ([0 dx dY

b=a2g —0 -0

= 3:‘ (Y: e-xf le) | S_qemd g )
=l () i ({ “"?dv)

O =3 By R T
‘ o G
= ﬁ*m (5 exdx)] = T
-3 oo —o
e I Il let (o ’Em:h . ( dhece’s  pot  mnth le'F-F)

: - ??},u I Q‘ax dx = r 'ﬁl//vw.f 1‘:’11‘1'1 #3a,

Assume +thodd c/f"‘" %2 j (e‘we)dx
ﬂrf uﬂ/f 94“’? %’Lum maﬂg mz‘egﬂfd d/ 4ha Afm
5‘ %ﬂ - % = NI - “r‘r.*.r rwa-j\s\

Stw u-m]l
ConnoT olwaal
da s the
d&'%a.ni.s €

Yeehniced

i




§/1.876) Clearly | 2P€2 and OSSP €M, and T4 <®@ <27

thus  on éaf(e?m}uﬁ over e ,a-*'CﬂVcAf (egi2a weounld “;F;

2 Iﬁa!?

ff) £(¢,%,0) dodPdp
gg‘% enclored 6o 3= |+ x2ey?

5 KE"‘YzE‘.;_ and 2=0

+2
Nirg S Os %z [+r?
| o o< re _J'?,"
L}EJ—“'“# __ 0 €0 <
% Z=0

J+r?

Sgeq‘dv = SWSTX e¥ rd3drdo

o

(‘Z‘W)S re'" - ¢’)dr

o

Al (-li e ) :
=l’w(e"_e_ 5)]
E s fe%»un with 0sps |
N(xw}dv
£

I

B | 2]ﬁ)

p oﬁcf:gﬂ/z 0*5@5.21‘1“

(P Sin*P e’y + pAein’Psin'® ) P sinp d@d¥ dp

]

H
—o c_,_ll:.,_-v-_m

1

-‘5- 2. (t ?‘*'P-mt?l:}")
Z

B (§ 7 ot 2 cu)
= (AR 2/3




W 3 .%-r2
I-= FZS jqrr‘fd%drde § Why ZErdldoe

Tk "0 Yo

- Sm 33(%‘- r*)drde

T ‘o

5 (3r° - L¢° ) de

'y,
= (8- 36v7) = (LR =

gwppreﬂfn? e it ﬂaﬁl-ﬁ"‘-’?
_egdv - .ET
I, < )

tingl W—_Jrﬂwr

=7

S'ﬂ' 5 P e sl.nql df) CM)C“@

= (2T)(-cos T + t:.as(a}) Sn P ot df)

se im"emm-?‘ibn 53 Pﬁfﬁ fwica,

5% 3€ %03 = PHe). J5€?

s AR B
- -}-E -Ee

o dv

 [petine Sret ot

m pe"?ld'ﬁf = 4lT/y
'S

2 . 2 .nt ' 2
A3 =-Fe? 4 (26¥ga,
+C |
:ﬂ = -%L.. (Ujmc? f!/«pffafﬁ ﬂj
35 c?




