
(t)

Solu*ions *o l.{,(),* 5

l, Vf K is a canf act* subsel J /R, 4/"n k |s Lrun-lnJ anJ

crbed , S,bcx, k ;, bounlr-L, tu70 R enJ -] k a4e ,/rr,)rnt

ol lA , ,A/ol,'* 
"y"rA, 

suTk ;s *'Art ao7 dr*rrr*, ,l k o, a
l|*i] pu;n/^ ,f k (rr A.//,), S,rtez k b oLs<J, h n^* *oLto
all ,P ;ls l;*,^1 Toinls. 2n pil*?^l*., stif I e K. 5w'b,r17.,

iC he h,
a, ,n/ol;o +/.*i" E = (f-u ,-6Jn e) U (f"^ ,,6) n q)

ilanu E :s /rre) "r.l hunJnJ u A, (ut yl).

lbww. 1t *-, E It n"i cr*7lok, hr^arrK l8 d & is a

ol E (urL,;J mx^anS 1k*, tanz Cl"rt/,/ reytrtta al L
cnttwryL;n E) T/,u.r E ls p;f **pnal',

i, kt\ A be a **y*r/ t,Jsri .'l (n,4 
^""1 

B k a

**fd ,r,bv) ,l (rr/, f) , -l/*r, (n 
^ 
/, 6) is a *j'"t rya* *;]l

nfut P,*uh,, 6'@rl)n,- lR /rl,*) Ly

6(t*,Y), 12,'il) = J k'z) * PU' "a)

tJu,^r;ll slo,^t ]/*h Axb is qolnfaJ;n Nxl/ ll Trout\fLt"

A*b ls taonykk ar,l a'lfit bo*ln)'

Tu w *M A^b * tony6.lr, firA a fu'J/ tz*nucl

]t*./n\\:,t A^b, i*,i'frhu-l*' Ia\I'''t A ""J

l,n;/ yrn*-

!*'ls +"



@)

{ r,\f,, b are C**,/,/, (wl,y?) TA,^q yr,*x" A .*t
Yn,L / € b fu.r*-+* fr ru-l S aR b*,f luk), ilrlrL //*A

dfu".,x) t-> o r*l p\r,y) t4 o ,vn7l,tes +lA

6(%,/n), (x,fi) F+0, Th*a (r,,,y,\* @,y)e A"8,

l.tonc<, A/e/\/ C*,*/"/ S<l/&nez in Arb bnt/Vt7<s, ,h Ax$,

TL pror.,u, -ll*A A^b ,\ f"/*ily br,.q/*), Do* ,y"d, Por d7o,

t)

A = U A; ulu.z Jiu^ (/,i). ?a Fq Jl i6 f t, ",n\ a'b!
L?l

m

b = ,i, B, *l**, Jla,n ( A;7 . % ]"^ ill j,1,,...,*1 , k? "lA-trt J

6,nrJs, kzn,,.w A *b! B arc L}JU b",obhj, hI cArt

b& [rwk*;t bf nh 9,ro,'/.)y wh , 4n / ] I'a,,*d b],3

f/"t 4? . b,rA 4ll, n^uos 4/**- A*B =

w/ae * ,, s-), A;xb; v* ,,-/A "Yo'^bi 

is +A''

);ar, (Ao, St) = ,ut'P I@'v)'(z',)) = 
:fflr'J::r';rPb"')] 

<

' (x,y) , (2, *) e A;x B,

z,ie A; Y'*nLi

-fA,,e fix$ ,\ ]'i)+ bo*Jn*! 
'

+, ?t A,i **7uJ ;, lyt tl"r, + p*Lb-^ b, A^A is *rpur)
in (nrfi, 6) , pl,xn 6({n,v) , (^,b)) = )(", a) * )(y,L) ,



(s)

DrrP,W !: {flv /) ,+ l{, by f {,2, 11 * J@,y). flzey ! ;s L;yrJ;l^:

|frk,t:-Fk,t)) : llf-,/)-;(a,Dl =

: 
I J(o, y) - )(a.y) + J(a,y) - J(a. Lll u

u 
/l (*.y) - J(a,fl1+ I tto,/) - JU, bl/ =

uJ(* .,a) n Jb, L) = 0 ({*.v), (a,u)

?"n Feur'l;o)^r, Ih corJuLLD4,

N u,o )tr,,* (A) = skf { Jk,il ; *, yu Al : Suf f (A"A) S,A

t 0q^ A) is 
'omfa-J 

s,ru ; 
j ,, -/L ttrrwtffz 'L o cotnfzt*/ "j

ttn lrt & unlthor,ttrt 9*r/,'rt?. flunr^, LZ ft rbt r* l, Sql(n^A)
rs cLt) €&*r-"* "* l(l*A), h *)/*r uoor)s, -il*ru -ru* L"
a pr** (x,/) e AxA suJ "y^# su\ [A*n) : lk,/) = )(o,y)
5" l*t- lcnf,,h a non tuba'liut- s<l/teace- ,fi ,v".f oumber

D",1,"* k = L*, Aa, tnl < q?, /?ztrJ. SuroT.n -tAA {c;ff,, lo,
e

TA*t Xd 1rc, t)e corll r/ro* }/rt k it bmya"/,
n *-l

kct" is ,AA, LA ll,l|,, k L. C**AZ. T/*-17 $'nf
/t,1,'* +/^) 't\rx>l = fi*J"btl -l;Zlfnk)l

xn lfl. Th,\ ,>nplg l*j Fn k . ?a pr,,rhuo/rt,

wl*r- 9a l^a .

s q< %rill
k is ,t-*,0 nrrl, l** uny'bk s^tx*i J l^ -



k i' l"Lll Lrr*L),
(q)

h, € 70, k*- ilr il U ,*l t/"A
flalci- €2. D*l,vr. Ar(-{xnk: irnl-Q fon nll ,',rJl.

n"',tl+t

N ol,'rx +l*h'rry z d Ail, //*o / = (*,, -..,%,t, o, 0,.., ),-J*r*
tAl < C,r. , TArr.s Aru, t't isonohL A, ^ b'^n"/r) ,*,Lu)" ,l )R4

2n parrb rnlut, Al ft +rlrJly b",a.&J-

fubsenne -lAd any e/*,*n/ ff: (r,,.",,Xy',7,to,,,..) , k ,,r ,,ril,*

^ J,ile** JEJ",* 
,y J k,r,-,,,,o,,0,,..) e Ar,1 , fibcz

tt x yt, =/Er* s I Zr7^ = /7 =(
Sncz A^t is h*il/ L.,^nil,
+Ari, A,t, 

,U. 44i, t^b

tlo c&-fi p;rA /,,..,r/*, Al SuJ
rn*;ll -Y^"A k c 

,U, 
B^r/s;),

7fr r- e k , //** l/""v ,t rayns, /, A,t :uA //"J" llx-illx< €,

TA,,s / rn4) k ,n sam*. Ertl), 7Au ltr-ltlla<
<ilz-/ll-+fly-l;llo < €+€ : D6. ilt rR *e Lae(y;). h,)/*
,rrrJt, wl zce k is ,h sMLe AJI B*Ui ed -M" "t^r"J ,w)t
Iol/*a ,

Sw77aw oon 11,.A {cn\, / t^o. TLn f *^=f,, f'/nl,*"ll**

frr ei,e// fil>o //*r. it )h'[tlL "NnN ,-rfl/e f ;, nl
ft_=l

Tl*i1 ( = (c,,..., c,t,CI,0..". ) e k ea] ilctlo> /tt, Th;s sAoars

hALh k is onl a",,n)"J *"0 }l,2ru]orc nr* co*pn*,



(5)
d, zE E is 6 nancEmp^J skav,A ,! R" Jilr/-t E is oa*^ cAv)
ar E {s o"A bo,.rnJ<)

(a) E ," o"L n^d : f Jrr^ oA cunla,v> *lt J ;lt l,*;]
po;wls. tt / b<. a, L'*il pio] ol E //A;s nDl'h f , Tl*n

tiS TA. I*Jiu, f , Enk fftue*
an'/,w^*a, b/^A nol. bu*.|il (o/,y ?)

{s co"4>o*q arrl Luruz,Ll, L,} f !^;l
veJu,< en [,
(E) E lt ool L",n-lal :

bl ,fro = fu, I
)5

(i,) Tk l*./*, 9: E,* /R, nirctt Ly Ph> = dtx-9

t+ #"
L 

^]aU & mn,>tLnu,rt

(i) T/* P*rly,, f , Et+/* ,,*t-t Ly pra"t= )k,a1 lar
aoy ll*uJ aaf is criluo*a aril tnt*.a^/d-

(;q T/,& l,*)r", Fr t t+tR fiil*n.Ay f@>: ,J*n, - I*
any P|o*) ae E ;t drrrlro*o, i,rrrJ1, br,A*jL;Jha)
4, kh k,rkor...Jko).-- Ln *lu*rv"^,._, \?A./trornn*m7$ **7nr* sr.bsr_ly ,f n, Tk, ;?^ru;r:is A J*uz,

A,*rr,,a {ZW :,{'ffift fy"'iYh*,I,:,,o0c

D,h, 
: 

A*,' *0,



(6)
8. Suypo\.z +l*rh F ts 

"Lr*.{ "") k is compa.J.,,n n
aeJ -IA"A ; ( f, k ) : e, Tln* */*rz *r,{+ k a fia.aoa
{ f a,/,)1:, for arl,,;r/ J(a, /,)r> D. S,T.tce lyrlZ, is

e kluencz in /< , /l*"<, fs 5ozz'r<- su,lct<7tzsAq Jr^,+ / e k
(oolrr?) , Tlr. corrxxTonJ,4 su/Ls<erae,o* {Zn*l;, } f
sh'll su/rtl,q^ J (*"",1nu) ,* o e4 k,)*, o"hrJ mulg
*l*rL znn,*y e-4 ,dt ; )(%*,/) <J (nu,/r^)*Jir.,i
,+ o a-4 kr-r,n . Zus" ,t?tce r * ,)kj ^") y i; ,h l,u*'j
po,hh , Nz rc" 4*J / € F, )Locn fn k * Q.

tJ<. lr^rr" ulotull,tkj 1/"rA .?N J t r, *) = e, ]/;n fnX * p

bLa/sf -)L Jt*n -//*t F,i -A*1 *rJ k ,f confe*.

tlol'* j/ii- ,) /1 ,'e ,**4 ,t^J, L^)<- c^tuD lr"r* JF, k)=o
tu/L€n o.l*n rn )<

b.t^ F: { fu-,4):

:Q:
x>o1 arrrl K = {h,o); zr,ol b-

saAulr ** lAr, TA*n f an"l k erp. rvoff_//)f$, J,iiu,h_/

d"er-l y*/'** *[ //d o";]l J {E A\ = o 
,



(7)
q, Suypow F, (n,J) o* (r{,f) ir L;7,il;l* 7t.,
s<*" Erel = * , rrlul" +Aah *lun ,li x,/) *Ste> lor
v,y6 tul, f (kol, Prr) < k d@,/) * kSee1 = €,
Thtq F ,'t ati[r*ly bnl,v,*o^ 

.

Io" 6 r,
any

to, l*A f, (m,J) r> (r/,f) L. ttn;Lr,-ly *nh,,;o*,^ *rJ
Ll {r.?f", L a Ca*Jy taae*a ,,n /1, il* cr;sA L 5lrou,
+Arlt f Fcu->l^:, rn^ql b. & fuJy r-ee/uttu- ,h ,A/. Tu d,

tDh/4sotz-., Jk,y) -f. 5,,n.< {r-fA is C*u,//, )Lr, ,,,soi*tx, ilu N suJ /# J(u,24-,) .S F., ,Jl r),rtt> /1/, Bu*.+L', p (Iru-,>, lrn^>) < e , rrnr* iL +*/*s ,[ ./L s(r//!/rcp-\trutl:, c)oqh, ]"A,j/* 
^ ),,-"*, t)oor,t5 -//rj {[rnl\i,ir ,'nrleoJ borj, y

ll, Surypun P, b, t) ,+ 19 ,\ t o;l*o, ly canlrn*-+
&") 1^d; {a12, k aoy tz.?/z/,c< th (r,t) +A"A *nrwy
*, o (nl?). T/,./, {a?A is a C**J,/ s<Vrrt* ,h b,/\,
$y )/o ,r-.srJ/ tn froLl*,^, ro, Ne hnuo, //""A {f r*>7:, is

a CaoJ,/ s.e-y&nc< in /R,, l,/uro { grr-,>1:, anre_ffi<-<

(1, n,*Jfu) V? par/r-,/r,r, fiil u.,6 any *rl,.l.,or7
|oq,t/sarc!. ,h b,t\ ')Arrh brlyettzA )r, o, -tl.* il.?**L ,), )L,',,

)zfu"eztrx ,**lu 9 ^^1 ct:nry 0u rrrr*1,*A,,)



b*t" ,/A* m-eeDs +L-*

l,u, frry-,)
n 4cs

nl*/, e,wf Zn * o 0rr-l 
ffn 

t4 o ., Jy.,\:-, , \ U,?,*,. 
(o, t)

[nl,y?) TA*r l,g_orh*> ev,s]s

5 aanz M[*rztznh , L'v<) 5/?/- )hA

f,dlr, i, s*u +/J. l(tr,,>) ls Louauluj., J",!,w

3, Lr,tf ,-> lR. Ll Aft',: ?rx\ Por x6

o,rrf 3(D: P0-), Ctzrrly jLn, 
A 

lS

b (r",,:) is luou, /") (ul,y ? ) , //n-nu

f (t,,,1) = A(b,,)) c A(r",,1) is Lou*AJ a4 *Jl
l&, Lrh f;8,-tP b*Vrbett by Ffx>=S,n(ar*o), T/ut)

y |5 un/,u*o,,,a Nil bruiln) (Fbil= [t,D) , b^h 9;, no]

ko,'lrr*// unL,v,*u5, h Ta,rrltrn/nl, ,l CI< 6. I , +t "" /5 Do

t>o suA tl*-/ lr*y I . F => lgro> -ky>l . e , T, snu 1/-,,1,

4bse.ry,'e f,us* l'"'-*- l'Ln ('t; -'m ) - Q ' )l'sza-, 9or 
-

ar?y 9**l s",-l/-e |'-'T^u n ' su;^ *l'*- ttr- tffi* S

t,h ,z-/n d /=tffi, 7/1r,n ,in ft*,r,"'htvwl DF'"6)

+lwre is A ptu't # po,vrA b),7€ (ffi '' /f)
ar/ lk\ -'l , 8J l,1u', lrt - A I < l* -y I

s urj )/,r+ f r,r) = i

(s)

- l,* N r*l
D -*a

l,a kz>vel-

'ilr,\]L
ay,\js ^ *r,l ,

(o, t\ , A[o> 
*- l{o*1,

aoibapux, *"1

6,1 J*,?rJ-

' 5 , u'l^iL



Nrllrn, hot**er +1""A an unLo2B/"J
n%

lrrh d' k b) lR ba 6,i,vtt 4 0k) = -gz+t
T1*n I 2r*) -Atfll : z lx -y t , )i,",ru_

A 
/s LytJ,'h.

U!?;ly A(tR) :)R so 
0 

,, Dz:* borq)J.
13, S uFfu* F , frt ,-+,,t/ i s kt ,, f.r* l,'/ corj,rruout erJ {u1fi,
{r,\fi, c I{l a-/v suJ -lht p(Frx>,lry>). € coA//?r,k/
d(r,.y) =f,. Tlnn, lor sr*n ,A/r r, Jb, ./o,1 . ! lrn il or_il
c,rr) r*nwVrcnl/7 7(ra-r" ku,l) = 6 , llntta 7ffn^>_,gq,r),* o,

5'rVyrs. /)or,o -lA^h F ,? oo/-, u.nifor*r// an4n.^r//A . Trle/7,

9or io,,rz €>o, ,t"r- is oo F>a tuJ /oJ, p(far, lrflr) - e

L, a,l/ x,/e /) sarhb,ry J@,y) -S -)1,,5 tn7ltux +/*i +lrt4'e-

is & ftuf t x$aena; \A|f,, l/,73, c fi fr, ur/,41

)b-,, bn) rz o , b,h yfir*->, PrX;) > e For ol o:

Fn( E = t, /r*u. e fau? ) po,ni, h,bne /l suJ U^l )fu*,frr\.

* , uoklu g ( Pm^t , Pcgr)) r, d , SkJ a p*f r/*rrf *wt*,

fu-catrtu , * i do"x rlr/ owut^A " hr arr<,y 7z+r'f %, 
"X 

d /0 ,

tlt, Sruyy* 9 ts ,l;ffr*n-lrJk *h ?-e, lten, for €2o, il,r*
* a [>o su*L']M lrtr>-7'rotl' % 4ur "tl %

(1)

lIc*>-St=1| =a>e.

k nai%rw/y c,o0rurkatt\ (o*l a/vr1

k)n j>aur-< l*rlan
A,yr,r/, l")



0o)

:],, 
fy,% o < lx* ul .3 , hJ^ x,ye (a-5, n) tl (a, a*l).

T/'"'? lFrz>*Frv>r< rtirl- f ,a:r 
+ rf,rat- rrytro a* %= n,

Thoo, ,u/u* f ,s J,{t*-*rrlt*lk fiA z-d, -l/* fr**,,
Ftx'.: '*- t c,u;frn-,)y c**462o* in tomz pooaLruJ
nn'/L,rAo,J o! a,
Supr>n Dow //b, { ;s unllo*n/y *r4fooouq in saaz ,*A*_lnn'ty',l"rAo,J J a, Tfrr? /,rn Frn): b_uW'7rlIUr*,\) (r,rAy? l,,k a/. p*iEf ,, a,w,l.,J// / )
15, Snyly s.L }ce) = A':
l(e, SaTyotz -//**. f , /R,-/R hr4 a L'*LJ ,frr,fujr*
It r-'[*<R, -11*n W: l+rMl : lf,klJuk,
* ]u-ru C /t J r:rtx nA-rrrhs th (X, y) .

llrttau l9 nt-Pcyt [ < X lx-ylt ;s A,7,,/,A .1, *J* I ,

\ryF"* l4wt*\ry>l= Xl*-Zf h" a/l r.ye /,e 
^n_lu >7 . 7A*n lur ar>y a a tR) o < l,,L,t Jrq - gcoi I

< l,l.o K lx-oln-i :D , A/r,ot pr/a): o hr oJl fra1,4, fuA%-+a '

tr"lL*s ry*A I is *rslr,r/,


