
/ -  ^ \
(tt)

T/* ,a/q].J ?ai"ru)
/ fu"ol"c.O

//ou, cztt a bl,n) p"J;u|ri.;ot, mzs4a./L. -tL lttll J "
c/','U f O;,,r.n -lkA 'r/w. J"Jor u lJla tlon tL "j,lJ,
cans;"ht /-/w l./lo'oi4 s76ule) 7ro*Jrr',e:

SIV 1': Spinl /t" em uA sLu)Ju bJ so *
t  t t  u .

t-o :/y +l' J,'U. 
-Tb,y 

,'tll be-a'n/ss', A)il n", //e>L,

su:\ lAo a,rn a/. ka'- 6,nl /-o oAla.,h a *;Ai (y,*2;

by wcal'za/,bu !m,n,/A. ,j,A), Ca)/ ,'L /,,,

n/oL -l/oA lk ,j,; )wlA "l 
tXn thU, c, to/,'J*" /','c' ,,

5421 7r/ A" ,4 ]/* J,lJ h*llr"X L"j'"'a +L
jhrr/b'aal kor"-L,/"/. 2t//n re's/A 't l't;ht>tr

vou.l,zc,Jions !ro* 4. J,'Ll, nafu l/. /cstlA at a"h'/.'/Q.

Oly',zratsz na& ;/ at a 'w*'(n") ?l/L nz// ts la.

r"-bJb nt-De 2[JL nsdA * no, rc-kk h,-ht.

N,hr- hhA ha'c'rr7^ ail n-lr= !;h'

:

9"e n : )/at,q obla"no-l l,*, d nn-t , sD,\ k'Ar*"3

b€/*.,t, An-, an) n -, . /aLL ]/* ,w*lA J ll,,s erfztnottA
a,t a-/lt l, ol mn )f/rrltu\ on 4z- p/use-nc.e or aAsznca o\
vocaJ,'zo]/* stVn l.,,. R"-U; clLr 4n_,=h o, ,n-,-mn



ea,rJ$l.
lfaJra, ilat )rr= c= y2,

bn]/nu in )fu Sadnn

(+q)

artJ nn-| =

o7l ,v,1,n/"-,,t,

I
/n, - h

p;ll 4/t,E 7-u'J* Lo a77*7naL h" a&'L'-u^ "%t"'*j
tu,'/, J lL 7*lu-hl Thz atz.so:e.r ,s 7o5" ;n /R, b,h

Uion ,tu cztt w7lnh -hy lh /1 , Do toi// nzil ht" f"lh-'%

obsp'rwi,bn:

Th-t A nonot-nz, Aoun/*J tzr/'erlc,(- J 
"tJ 

ntnb"rt

Conueln 'h lK.

P'""9'' /"'t' fu'#'c lA bt flonolon'e' *) t*"il'

1pe f,ns-l'su77o1o 1A^| Ju| is 'hc,tuz,r,a3 lld"l * /m< zn

pl".rtz,xt m.tt). ilaro, J,L'tcz ln\ ,f b'nJ), ^te /na/1

te)- z-srf .zn (a rual nu^L"t), De -l/ i l."tl)j
2eW

y'= / ' -  %t.
n'+.*
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Lr.t^ e>o. Sin"e z-..*=tfi, /o), DL m2ai lrr2 k>z-e

lpr so-t- n/ , g',* +/"n, A an7 nz/y', ux' ha",e. l-€-<\y</4,< 2.-

@t,rr1 
-r/uA b,lz-ml- e f"r J ".il. a's7v"i/y. fal

onkry,e.s uil *= tuf-ln = lnr

F,n^117, il Iz"? & oLueat,vtS, ans,,ola -il, ,nuwr^1 ,1&rzz

l-nl, Fro- lA" F,xlyart JrlL 7*"1, /-z,l c,,t,*tV *.

sr7(d = -1/^nh. //'i/rn LLr': '/kt, {u7 cauetF>, ?a
niil neu

,vr'{.A.
DqN

Thn ttr,t) In'l'rrJ T/r.-tt-^: ?* ILrl:, is a u77'uaa J

,,1'J, bo",u,"LJ, uru-717 ,*r,n"& in R. uzill l,cl"cfrz"",

+A^ fr,In 
+.6, ?1,;n al);/tott, bA,il(I,)'->0, hla fi,In

anlans precis.lT onz 7o'hA'

Pro,f, t)r;L f^' L,l' TluA In?In'r M ]'l'* an=a"n

u bnn o L, f'r ilt n. Th^, a - lng = soV,an . aU)

b= l,g*b, = ,oVr,,, borX e>,rj (a l,rtL n".l n-,.,L"n)eq")

sohsly a< b (ahy?) Thra wa maa] l^"* fr1, 
= b,tl.

h,'LJ, tl zel, for all n, |lrz, a,-.zu 4 E, alln, aal
lutcu a=z*b. 6nr^-ll, zl arzub, +/"/t an<z<L,t Lr
a'll n. Tho.t is, zuIn, fo, al/ rt, f^lr,
-to, -/L,n a-b a.n"/ ,o flAr= 5a3,

,N bo- an= ltilll\)



(76)

Ex' o) flr".r. pl.Arl,,li, usen*il //-j /L,n/".,n/, uJ
th 4" w,Q.J iobnil l/n tm b b"/, oLd a4J boa,a,I).
h*il, [,u.4--z e.n"t fr,ro,z,]:o

tb) Sapaso tA"/ {L? rt d \z?/za& J "LvJ ,'"Lrr^"lo .'ll

L ?I*r, h, all n eal pi[ 14/W-)o e^ n-+*. 7'N

fr,t, 
= Iil " abt at/ eefatcz J Trnb tn?},, .;j/ u t Tn

Io, al n, na/ conuary S' 2. (al'Y7)

Th. ll"slJ Tntqw) Tluore,n at;/l pro,'e *o be a *n7 uxlJ t""l

io u<- azxt lc,,a toV'ca.

fufu,f. Sels

0-9, A s.j P;t dA fol"r} zl ;lt e.7ly o, uN ;l it u

.'12'*1 t<f- atz"l <zet/ po,nt- J P,\ a /,u,/. p,nA "9 f

Er, @\ lR, (-a,aJ, anJ
buuooL) nlq'al fa,bJ (a.b)

La, *) a^ -dl e, &n/ /^) *J

en ple"i uls, (tahyl)
(b) Ttz. szj^s @b)., Lo,blUtc\ (t.e), @,, arbl K\@'

are not prki e"4t" T/* dt (a,D, a,, atul /R:a, Ia,'/ to
b. c,14A, u'ea 4/aXA ate,'y TutnA in cnJ "t' l/tt tL,ts it a ;o,,y'
po,vtA -l .t teh, Tlt t A La, 6l U {ol fa,'/s Ao k- a 7*rk }
y-t-, k c"o+z c & noA a lrw,4 TonA & fa.bl Ulcl ,

Lc) /e^ tu\i-, be conwrTe,nt ,n [n)). TA*h ts z,*z
in Il. Tlu,n +k u* l%,:n,.1.\U[o? is nol f""k,], AL]l'utr/
+L 

"* 
t oLs*|, on/y n is a lu,} paML,
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l,toln 1/,oA;n J "N Alu n1",". l*l"J u^*-f/^ ol ruk/
sa,b>zj.s 

"( 
lR , +/* Vrf.-{ o/s 4urntl u7 t-o be w-on&L

s<.t's. nutf, llts ilo:aXs b. lL cas<-t X.-rt'^ Lo jAu pxA

/luoror",4. anpt, /s 'y<a*l

1h-r /z-t- P b" a p"rt"ot s",Ls.-A J lR' TA"n P 
"' 

aa'*nk!'

Prool: SuTpos. A" 4L *n,loty t/-'/ ' P--{2,'2.,-',2o""7

is *r*/"1L. t)o sAaJ/ lry Ao o|lain a -nlroJ*j'"n.

To Jo n, M I, b -y c/'s"J n'l"ruil cnab.*) "-A ry "l
b4/Alr,1 < 4 " T/u-n, sio* r, e P atul P l, p+W, ;l

lulL-s 4/-* x, is a l,w;/Fo,h|,l P, 2n farl/r4lar,E,tlgilflP"p
(t:t l?). M no be ]L trollns4 n4Y lot 'h'J

,, 1t,llr,|)nP auJ l# T' b */ 
"b*J 

'h*rt/al

;eil *h m, J 448)= r2 su'))/*/ racrt

ail adlo. nbs<nn +k/ L/ //'" n'nw)'$ J rt^. z*dTo

br ool K- lb 19;.t"Y?).

S,ncz %tre f, ;|u a lw;l 7^n* J P eil //''*'z(nVUlnf'a

Lel- nu o" n ,-.^[rtl,n"ly" hr rr/',J ,ror(I.rllU"?)nt , ,
S.i Is so L atty /,vJ **rv") ,*tt l at zq X t-t6lA6tt

suJ )/-i Irc\ nJ /oa/Ir,
5nlinu'\ )n /Ji \a,c).,,'.n, de oL+a"n u *nLl tq,knz. ) J-*)

|n]-*tr I,2Iatlt)--. >u.L)/"1 hI)/E) 116 4a n->n

anJ z*el^ hr aJl k.D^, h/ +h /"s)rJlo+/,,,") TA-nn,



@ 
(+z)

Frr, 
= Irl lor tw,t ze /R. llhl'u, louo4"s, ]l',* r.

i5 6 l,b,l po,u* J P t"r*'x- ;],f /L lrt ,'/p.oA J +4.
r-o.nlo poth)5 J +k ,ntryalr fn. Thuz, a.r P'r o/qn!, -u
nu'tl Aatz ze P, An"] hete ;s )4. a,nhao/l&"ni z ca.tnoL
b. *l "* lilt *7n , ffila, m<n^ anJ zn/In,t.

TAu^ f natL b. un"oanloUo a" "Lt,wJ.
Ex. (a) Al$,orah De e/e 5|;lt /a"*,$'lL nz'o'rts /' 7n,e ;1, il

cnn bo ,l,o.noh/rh vl P tt o *ri-7ly f-kal so'Ls"* o!

(n.,J) .,,tlJ o*.2 ,t-Jy ve4zz-oa. ronuefct, ppraA bz

an unc,zrnl^JlA td- '

(b) Li, (/t,J) 5u n Jtr*l" ^,"bt s7an,5u77"se fc /)
is rpL onf*, -Th/n P't no*flrk4 B,tz1=lz\ f.r
any ze f . /4eozp z canart be. a /,t 'zl 7o,toL J P'

phA^ ue.nA a,ro"t1? trety A"J/ s</ttt>u ,nkn,J) must-

(Dftyellp ,n (10,J), ()Ly /-rl a,e Aor. f.t",j kA o,l/"N Aa/,

0! 
(r) p* rrt-@. u.n"/"t //* w*J r"'ht J/2, Tlr4

P= Lo,iln &, It frlr),'n Q, ,,1H,,'r", /ro-"nt,l/,'h PcQ

ail ntxl'lhtet're L. cornlo"lL Dez+ htrn ,r4*!l tall

Abs,/&)7 o"l! l'')t "l Cr*Jy s47///rte5 J 
"/t-tt 

t J Q
I^'l A" conu<,tyz ,b'> @.

ZA ulp*t //'h nonenT+ p.'k) silu'ls erv n&"+ laY, o,t-
wouU e,7.t !k* sehs f,.o occuf/ )ofll?- tfa& n 4. ntl namlzr
l,vn, fu ns/ot,rz. llout",.,nt" nilr$ ;t t*snfl lltn ,nL4an-



7)-

4o

b<-.

(71)

vt^s, il*L p?rk] tkLtds Jr lP, c^ b. so anslrurLJ e,z

h/'<.h, aJ,,x*. ̂ ll "t X ,tl te bu so lhn lkA //q I-,/
r l

conlu"b a sry&,77Ja4n-1, no na#t /r- s^J/ /lt, ,nLtuJ -*I

b# b.l,re t o c4/? prc*.n* ou arA//,/runL, a fu, '/rn-l'h^
aill pro,,u. haJy

Drr!, L"rt- A bo a suAr.l 
"N 

a ,Jr,t s7a* (/v),J), ?,9 z'A

ail % is no* a l,ni/ po,nA uF A, #"n z is caJU ett ,'ro/etLJ
poihA of A,

Re,,nat/<, Diil, 4/t .lr,l,t,,'lan' ao tez "4oA a k* /t PLJ

fl ;lir J"d e4tl /zot rzo,tso/a*) poini5.

DJ, A k'h A is ra:J ho L" 'loast 'h@,J) lot, as sat'zt<'

ah)l,z,rs sa,3, t t,tya,luv Jrns) vF T=/f). 
-lAny' 

h, utzr/

po'h| ol llt ls e,:iltt in A of h a 1,u,1 yo,nt'^ J A vl A t: 
"lqrtt

"n 
/D,

DJI e s"i A u ,*'J h' k no"h'e /nxn 'n h'A il (f)" = d'

Ev. ta) fllu x'/s a a2l k,rA aoY 'l"ost t'ls'* '( tB ,

(b) hh A= ,hr n,, lJ ,r'1", A' is na-hozv, "lnag-,h 
)R,

hcz.,,tu F= Autol or/ (F)'= g.
(c) b.t @,J) bo J,r.,h W Acn, +len A i, bolA

a cL>d an"l an "pnn s"Ast J n (ehy?) Thu* A: F an"l
A=Ao, Ihu, v{ A,i aal e-ly A = T =(T)"* q,
'fhr', A;s no| nuurhrze, J"-rx' tn ll, Nol'*., A"rt",t4'l/rt-



Go1
l/* tlr)"*r/ 'ool noh>lc-/e olnns.- ,\ n 4 aVr,wlttL /.

*A. 7trw.'J"tr.-, k 8"r/, +/* */l Jrts. so.bsrls o9 n ,g

n ild,(. 2,ro,l Fo,hh J a Jt.-L tfaa * an /raA.l"J 7',n'1,
(A) h1 ?4"4h.1,'ooA noo/uo,e- e./x.- ;t ,to/,tlo saa. as Jen"z.

ht lR,'lA" kj A=b,r) h oD+dedz becao-n trLLo'tl +rc.

l7twzr,,ur, A is oo/rto4/y'e /e42 at (fr"= A= b,t) + /.
Thz. +4n 'nout/tnz6 

dnngo'it an anLorlruzul. c,/r,'n "9 INU/laf

l/rot- is y6//y /r" cD,nmon,h 4/rz l,"*rr./u'e Lo woiJ, /ou s/'*))

4hnk ,9 no,ul,o.t /"rrs- ttlt a '/lt'tz/'s or vlsl/'nt'arc

le, ho^ h"u,4 vat a sn'yh' nnVhb'rA'J'

(e) Dl,,'b /R ts unyl>irte olnrsz 'tn '''1"]/, lR is m'oLz''e'

)<n pbn ,/ is arst L*J a a szlset o9 tP^ ftey?)

Er, ilu7pae 'll^j' n/' a zomb'c ''"]&) c'! a rV';J

,or^ il lw L"/, sz,rzl lo s'nro/ !o' saminrS ' T/u-

P-AvB "f tt of*.han ,s noonLpl ;n a rezu&' l/A" 
'Zt

11* d "b/t *7tw.,,t* 4lz Tosiy'ioas tL lL s7"d %'cu

sollna, d lk lla"k L/i am posilaa J J;",il zo.Lt',,d.)
cur)/6^sal a6ab1l" ou./anz Jr$'< "faa*"nl



(zrS
Solu*/on: f'u<ty po,h* on ,il" sc*z,rt is A//"-r a Zonb,,L or
a 1,u,,* ponA oI zonbtus. Thr.a", l"p"/Valy s7<a./.,n1., jtL k*,
o9 a)l 76.i12 pouls ir olu2aa ,v 7t kj- o! 7o,nls."
No*o olu +/1tA //* k). "! ill ,u) 7.hAs h noutlzote .luni

Alll nz/5/b.r/'""b J 4, ,A 7o,to/,s lu,ue L'4 byz"/ul ut;J/' ao

dw.e for lluV ,urt*ty.
SaJll, tlw o7.ra.*oo L u l,'u*, All oI ou bra"e' s"U""t a;/l
jooo jott't lL rcnks J +/' /,uq-"h"-/, 8u/- L"A ^l )L

br//"* s,b/e,: hJe lal"e' LatwJ a ft"c '.7or-/ont brru/h.

You

for

s/z.a"Ll lln k J n -1"'e "bnsn, r/',s as e*lr"r--"y' "1"/rf/D4
prcg; ru'alu"'u. /ans" yls e4v lL opor,L5 

",0 l,J snls

()e arc fnJ/y rcz"ly for /L pro.,,uJ a,rStrzatL,

Lz,a,ma 1 : /-<t E b" a d.J sJs".L '1, (n,l) *J ["'
b" +/, kl "1, 

u// *o/nA) po,r,,As J E. T/rnt E\Etr;s
a r'l'uJ so,k./- 

"9 
mJ

Proog: Lerk [u7"7,c E\Ld' b" ava/rnr* ]lt co"''-tn"

lo ze /t0, To sloo '//th E\8"' ,\ a/osn), ou m.a/ pr,'e
*1"* ze E\fti,' ,A/otlo,/o*.-"r, ]/rA t,xrn E ,t cLs"J
z,-->z :> z€ L, Fu/loo-*re,./l* norx /kl, z ir a
l,n;l p,n/- o9 E s" r ir no/^ a.n lrobAJ poal, /lzncz- z/ fo)
li hhrx 4,o* ze E\L'"',6a la,tuJ-



(se)
)-enm 2 : LA E bz a 'Lil st'Lrr) "!- k. Th44

+lt t A ol all 'f"/"*") Tonls *9 [, f '": ,'s al nor/
cot*n/aLh,

Proolt €r.ry ,|obLl 1>on* aI E ;s -nJ*w) in aa a7n

h*"+*) //,") h^ oo oAu p,n/ oA L fu? 
"//'r -orJt, fl ." fii)

EeIz sal th)Izn E :{z? un_l T* ft opz,,1,
Thuz Eu) c 0 I:,. Dle/v Iz 0 Tz = Q zN z +7.

z: ze E"'
5,h(z eeJ ,h.h^d 6sn/a,hs *rv-h,r*J ,4r/, url* 'l ar,ny'JL.
T/rt ,v" 7/*.s //uA f tc) it a)to ,oofiJl" at u.rA I* conk,61
on)y one yo,toL o[ Eu,)

Thnt Thpre- zttsl F-kr{wl:r) "t 
k lLa/ corla'n nzar/y

ilt J /(. anJ /"-*, Ia''/ to Aa"e e"'e-tt a s'n5/z r^)ton^l nu'nbet.

s"rJ tJt nu-t! b nou/2""^. 
"h/rt4- 

'

PnooFt 7a2 e>o ' /-ttt dt l/. r']n-i n*"Ln'n tha seTuutt'

t n1f, oo/ fob ezJ ro a)' lL 
"41"] 

't dn o7?'o 'hhrye'l

In,/, 1",,1/lE)"fu. fl O=p.l,+Lt E,sop-r't

^*) /%/tG)"2t-*l6l - 2fr=n. u,#,ry
E : E', r^Je t<'z

nuta* be ,hl/r,iL.

Thrz E *^1 k

a cl"sJ tj^ at?"!

'/lo.t' E ,', a JA-l v/ ohse s;z*.

tA")* t'-#(n= a (nl'Y?),
un-*Jok".- by bryna 7, E\ Eft' ;s al"

by lz',na?, E\EG) nal L unaorl"l&.
(t"rt'* t"t" ,lo'Lj" drws'| c"unl"I/y nany fah*) fril|1,
absux<'ll"j, P -- E\EQD t a p'tk,/ so"bd & k.



(sb)

Thz C*nlor
5e't

Su yTosn '/lol, un -2 6pzlnins %"X/ t"ny '"J *J

blu" ba)ts pr2"l you * ofl*) ^ J*'u |o 7er/i'i7ak in

+hz l"ll"aq loll*y, /ou ate *o bz,blilJt"lJtJ a4)

6^LJ *, p),1, ̂  LJI. tN +A. e^/ra,j<J LJI t Llou, lou
Dth $ looo,ooo,ooo, [r6f, 'rt +L Lill tt rd 76a 1uot4'

Tln sl"ga, "L 
/lt Llb\ is "/o o'zu k*'u a Lsti TAa/'

ir, u"i 'l,ne you /*r"-, you .o-t/ P^1 AL an"l loa ale

ruh iltu<"l lr fo'y' utz/;l ,ou lrs^r" Jraorn o il* LJI
ail u>on 4,o prize, So usha-A "h you sq7 D' you uant'

1" 7\l
SzyTuw lA"h eal LJI

l//t/W- nurtbet Fro,n 'lLu
,n |L u,rn is narlu) u;'il a

;nlerw) Lo, tf . TAL Llk"

LJl, ^uq +)**)"," b" reyr/'d u a sa'bu/-' *

,r-, itt* l/w Mr-7"y"* c- ba sint"laj"J

frrczluc ilot^ e"ho.js a n,-bq hrn. fo,tJ

(ons;Jz.r lk p*e*s o( sur*sr;rc)y renovt\'ril)h-ll,;^Ji

9ro- 4k ,nlo""J fo,tf .
Ne conl;w.z 4At, prou,rs ;r.luJ;*)y, Al-lk n4 sfu u"
tanslrazlln !-- \_, b7 rurrnv,t1 2r-, diryo,hA,-opco,

[a,1. fit
by^
ar, /,an/-rt.



{e'r )
'm),lh ./A,nJ.r' |rlo*,lt fro- In-,, @"1 "1. /'1614 Z-^;
oe ,"ill cill .llts Jircar"h) * Jn, TAo.r,Io ,i jL un;on
8 a' c,t"*) *,bin-/e,,w/s ) Io--i, ail -/A. conpbr*nk 

"g
Lo,'n fo,tl is J,U. UJr,

ro reno,,e 7,= (\,l)

=G,ilUT'o j

T^-A^ teL
-  

1 -q  t

Tl* Canlo, k'/- A h 'L]"*) a +l*

rer'na.ilt ^A +L 
"il "l'44 2*'*,

* +A. st* Io, /{b,e yeorc)y, A -

4t* na]""! ;rb.*J 1/,-ru, 4""d a
is ah katl uulal/y ,h,P,n;)" 7,e
in /:

eA.

fun oue .J^
u(4,+)a

)

0, l ,

U. *;ll n*'
J )l- po,n)s
n.
As ,r. sha.ll x"
nok- iAtan a l;llL

'4,2,lt,?t,-.-

+" +L* po;nls a-t

,h A dL JL lot-

Pr'xttlly, A ;t a,luJ[y
surTriz/5. lwh lr7 ).

'A. 2.,2"/p",a')5 ,t A, +1"/t, Jl
a /rn lor soru- hfuus o t J

I  t t  t  o

ltltLobnlahk- i /his r\
t  )  , l  t

"nflt ne Dod Taattbl/

f*o* h-'rrilL
4L,hJ4' ,hhrrh,
a"L.X L4U i4

. nL l l

v.t' ol 7o'r,ts 1'hatr' tttt

t l  I  l l  t r  l ,
iD 6t,z-f u>ard5 , lle l,vn' f

fi tr, zA hlL-' P,*,,
r t  I

* O, bal- /?ol,'ce )/ulh A
l l h ' -

s,/A pah6 oh et4 Ln arc.



(E5)

tfary- -l/*,txA t*o l*.h "lll- "4JJ|$1"L" Jtoyu-

ooil) lork on4o pnX., AJJ,%eoena l*, ,rrrv ln-J J"]to
+Au ln,* X +yn"j%,, b A""J m4gu./e ,t "oi/l2,re *roo
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As o" p-6rwr ban tl*a/ 4- k*^/t "N 4n,,J;^i1'"-!"-d.

lk anlor ,rj- (*'**^'!* '1"')' ;n^eilhz 1U" L"*r*7 J"'*'
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CaNs a, =o) l,or e caue,ryonJ to 1/,2 Jlno th*rwJs fo,,Sl,
(4,%), an"l Lryu,tJ

At= o  a t= l  A , :R

o'6
-lAerc 

t samz aztLina+ ,j 4* oaJprn/5 y
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