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_ ". __ ~ G If .. ~IGI- •. ,~ dDo,(/!{SlI--.IIf(C)1 
-doIo.llI[ X , •... • X,]I _ duo"If (X ,. X t ' • ...• .r .. r; 'Jj. Itl_. r ..,h" 
...t ...... r ...... ' .... , ... .-_" 0....(11) ... 

Pr..r . ......... 1 ....... ,hOI' .. fl." .. Le, F be • ~noI"1 ..".,..,«1 (I"" ....... ) 
,ul>F""p 0/ G wj,b ",UfI- " 1.<, A_ R[Sl. '.II(G) ,<>01 C-II(/1. Thto 
8 .. 1'''11'0' 0 .... C Ii"", G/£ ~ • ,onion IrooP!d. (G t Thror<m Il')1 1'1.". 
,..,.,to C_II[Y,. Y,", ...• 1;. 1;") lot ....... r .... " 0/ _ .... IY, ..... r.1. 
l.c1 D_II[Y, •. • y.~ 8, "'-,_ 1.1'. , ... __ A. I , C, ,Dd D ..... .. 
111< ..... K .... "" ow "' ......... _.I8)_ .... 'Cl.cIim,.lDJ, .... fi ... <qII&li. 
'T ' R ... II! .~.'Ioo: __ '" '---1.15, 

.... Ior A._h ... , .... (~I" ..... U') _ •••• ..-.or ... To __ 

.... ~ I. q .,e, .... I'll<. __ '-...urioI or ... no... "'" -" IS.S_, 
eilbct ",1'. f.~·. 1' " __ Ib7 ..,..a... Yo""" r. " . 'I """"""'l\ ... "r 
__ , ... , Do:' r. no.. -..( .. )$ .... (D)..,. ~O'l(i)'w. lII ..... .. 
d ..... I .. I-""'un_duB.(CI_"""'(D~ Tloo ro.ool - ..... .., .. ,- ....... _-. 
f.- .......... <uod .... 10 or ],110«1 (Il. TNoo ...... :t _ 6OJ- • 

A ••• i",medial< _ ....... or PropOoi,IotI!.t. ood Theotcm 1.17 ......... , .. 
JoIio..;". ............ or Corollaf)' 1.16: 

C..-., I.t" /.I, ~ ... _ .. lot S ... .....- I'M.., _ .,, _ 
_ "'" ,...., C ad,.., noM IC) • • <"'. no.. ,/w JolI-kr ............ ....... 
~ 

Iii ~(S]b.I"""I4._o: 

Iii! ~ (CJl .. I""4_. 
(oiiJ jI (X, ... _. X,l"./~_: 

li>'I jI(X,.X ; · ..... X •. X; 'll .. J~_ 
0... ", . , «>JoIlof)' ;,'h< __ , ........... or "'-',_ t.!. 

I 



00 I.n .... __ ," 
C~I") 1.19. U' R!.. . ~,_,. """ ~ S!.. . " .. .....w., ~."",.~ _.0./ • . ". 
'!"Olio"" ~p G 

1'1 If I' I, • 1'!b",U_I .. ,"'. R{S] ;,. 14"'" __ if .... .".!,. ( ... ~ {G I< «. 
(lr) If d im, 110 1 < "-'. , ...... "IS) i, • lof! ... J -.. ( dnn. IRI- I sr>..1. IG)< '1-_ 

r-tf. n.. «$UII ;, <In, i( .,.k IG' i, ,. r, .. <- )leo« ;' .. I!"om '0 """' .... CM"" 

"'1' I. IS wi,h !Oro"""""" 1.1. 
M •• p«LoI ""'" 0( Corull.')' I 19( •• """ h.", 'hot lor ")' r .. 1ol " i M, mOl< 
p"'¢,.II,. ' ''Y r,,,,«--d i""""" ... 1 NO<II>cm" 00nI0,"" """""" d""";,, " [s] ;, 
• J.n.,d d"", .. n il.nd only if ... \ (<5)1 < ><, 

R ..... k I .• "I ~r ""n.,1. IJlb., R[S] ... y be . J>lI . ... 4onqi" <>u ,r.o.~h 
"'"~ ,GI<d,m,IRI-1 .nd I' i, OOl • J.n-.N doIui .. So ,II< "'."roo< 0( Coml· 
'"y 1.!9(blid.1s<. 
Ib) M"""'" o:\om.i .. m'r bo.oooI 10 "",,,,,,,,,, 1>11 .... dotno,., with va,""" ri",· 
,"",,«,i<; 1"0(><""" F", i.".""". """tooMoI th< . bo>-< ",marlo "'ith .... 1" i. 
IG:!. Ch.p"" I! .11<11(1). .-' >« for .ny fodd K . , ... , " [(I') i, • oo<-<li""",,,,,o>I. 
«om!" ... I,. .... ".U, ""-<I. DODnoe,herian I.n-"d d~, 
«I Wi,h to. ""'0\1";0" ,h .. R.II<I R [S] < ... "" .. ilttit< »1"l iv< dimeoPon. 
PTOpO<i,;on L~Ib) ,nd 1"0,"",,'''''' 1.1 4 ... y b< ""'" '0 Ii", . OOlh<r ",001 
0( L<m"" I.tl .nd Th<w<m 1.11 ., """""- '-'" . _ ".l IGI<<<>. Th<1o 
dim,IRls] [X, .... . XJI - d;m,I RlSJI -f-. lor """ ,"""'i,, ;"<F' .,,1. If 
• ~ ma, Idi ... (R[S]I - I. d,m, {RI - I f. I ... 

dim,{R (5)1 ... - dim, (R[5JlX , ... _. XJI_ di .. (R[5)(X,. ... • XJ) 
_ dim (10 IX,. ____ XJ [S]I _ diMIII[X,. ... • X .. r, .. .. . r.ll 

_dim,l lIl-f-.+,. 

H<_ (li .... l/!fS]l_dim, (RI+', 

W, ",'" i~""'ip" ,be , .. n*' 0( ,he loa. ... propmy to, N ..... ....... let R 
b< . o!omol. wi,,, q .. ,ni<n' rook! " .nd 1<, I X, •.. ,. X.I b< . f.mil, 0( ...... ,....,,; . ..... 
n.. No, ... ''''I (i . ... ... bI« .... .... "",fro&." in 111 i, ,he doon.oi. 
IIIX , ..... X )_s·, II[X ,.. . X.). .. '"= 5_ [,oll [X , ..... X.) : <Iff- Il l. 

Firs •• "'" ob.oll dot,,,,,;,,,, ,he K,.U 4in><mioo or. N.p" nnl-

~rioo loll. If II .. . ~I .. , ...... dim (II(X , ..... X.N_dim(R [X ,. __ -. X.1 1- ' 
~ ""'~ I'O-'i" ...... " .... _ I ...... , ....... , ( R & • i4Jft. _., , .... 
d;rn (II (X ,. __ . X,)) _ d,,,, (RI fo< "",h ,.,<i"" ;"''J'' '. 

_. By [0 I). ~;"n ll.l 1 di"III(X ,. __ -. X ,,_,.p {"'I " lX ,. __ -. X . ]1' 

M • rn"",,,,1 i<Ic.1 0/ ~ ). n.. r"" ...... ........ foI""", ( • .,.,. ,he 100;, , .. , 
d .. {II [X ,. _ _ X.lI - ' ''P 11o'1/J( X ,. __ -. X,)) : /J • ",."im,1 .. I 0/ II ) +r ["G 1. 
COfOIl'''r 2.10). The """''''' .,><11"," I""" folio .... f,,,,,, P'''P''''''''" !.lIb!-

NUL ~' ..... 11 oX"",,; .. ,'" , ·. 1 ..... < d;n"",i"" 0(. N.",,, n"1-



,. D .F , _ .... , 

~ioo l.ll If R ; •• _ ••• ,~ dim,IRIX , . ... , t,M _ dlln,11I1 fo. ""'. 
I"'~"'" )", <rH ,. 

Proof. If d im, Utl _ y • • ,0<0 dUn, (/1 1K, •...• XJI _ ~ , II<>. I . ...... l 

,10m. '/II _ d"". ,111", _ <lim, ({R'~)" dirn, (RIX , • ...• X,. 
Sd;"'.I /! [X,. • X.ll_ dim, Itl+-

(d. [GI. P,,,,,,,,","'" 1"- 16 00<1 Tl>«>n:m l:Ul ~ W. moy t~LK .... "'" ,hi, boIh 
dlm, III I '''' d"., rRIX ,. , ..• X,II.,,, (,nit •. By "'''1'''''''''' 1.21 . (or "ny OIh" 
f.mily 0/ """"rmu'. ... 1Y,. ---. Y,). dlm(Jt(.\ , • ...• X .. Y .. ... . YJI 
_ dimIRrX, . . _.X, . j ",. ,_. YJ I - I'+ 'l. Th ... by n-.,., o.lli. j, ~ ,~ • 
.l: .im,I/l I-I . ,I><" dim III IX t. ,,_ . Xo . J',. __ • YJI - (dUn,.IR)+I'+J)I-IH II 
_dim,(R~ 

1'<'''. 1'«:111 'hot lilY, . .. _. Y.ll l,. ___ , Z.I _ RIY" .... Y • • Z, •...• 7..1 Jot l OY f.mily 
0/ j~,.,mi"., .. I f,. __ . Y • • Z, .... ,Z.llcf. [Nl 6.1 • • <K! Em,;", I. p"1<' 
11.19] ", (An, \.o:mmoJ< Then. rnlO."'£., __ J ."dim,IR(X •• .. " X,II 
- I. til<n dim, (RIK , •...• X •• Y,. ___ • y,» ~ o);", I~ IX , ..... X,I{ Y,. _" . YJ)-' 
_ d, ... RIX, ..... X .l' no ... compo';., ,o. . bo .. '''0 eol<ul.o,iQn, 01 
dim (RIX ,. ___ . X,. Y,. ___ . Y,)~ "'" ho .. d, ... (RIX" .... X,»_du.,(R), • 

Corolla,! l .ll '"" R iot. _-oi. _.,,~ dim, (RI< '£. 1lon: 

('j II R i, • JoJfn """i .. ,10<0 R( X , ... .. X J'" J.g.rd ......... "" _~ 1">'1"'" 
""1" .-
(b) f"' ..... ~ """,Iu i."I .... ' . • it< loIkt-;., , ....... ".,-...., .. , _ ,...r.m, 
(;) R[X ,. __ . X.jl,.)of/ •• dd_: 

{ijJ R(X ,. ___ . XJ " . Jof/"'. _,,: 

(iii! dim IRIX ,> __ . X,I) ~ di," (RIX , . . .. X,. X •• , . .... X .1)/0< 'I"'~ PM"'''' "''''' 
." .-
Ie) /l IX ,. ___ . X,I". Jof/ ... • """,1. fqt ""I. po,;,i" ... "", • ~ di ... 'RI _ I . 

Pto<>I. I.1 TIIi$ r~ imm«1>a,.ly lrom P'''9<>'i,iom 1.21 ,0<1 I..ll 

(bl B) P"""""',,,,, 1.21 . 11<1 1.22. dim(R(X, ..... X," _ o); ... (RIX, . .... X,» 
_d; ... IR) ~ di"'(R [X, . .... X.)I_ . _0); .. , I I! [X, • .. .. X.1J . dim (R[X ,. ___ . X.l). 

II folkl,.. , 'ut (;) . O<I@"'<G "i .. I<nL 

Mot«> .. ,. OJ' Proposi'ion l.l1 . (O)_ Iu;~ Coo"""ly. "'PI""< ,bo, liiil hokiL 10 
"""". l ,... too", .. ;" tilt 1><_ Qf Propooi, ... I.2! ,hal ~ .", ' +d;m. IRI- I. 
'''''. dim( RIX , . .. _.X .. X,., ..... X.)) . d; ... 'R(X, . .... X,)!o H."",. by liii), 
dun, (R'X , . .... X.H ~ O'm(R I X , .. .. . X .I). . nd 00 In) boIdL 

'<I noi, foll",,~ OJ' «ImtM ,inl Pr"""",kon 1.7fbl.nd ,o. ;m~'ion (i)_ roil " ,.b­
l i_ in (oj'bo... • 

I 
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,. V.F. Adoknoo .. aI. 

"I If T I. q .. 'i .... ~ ,"'" M II • jirikj pri _ _ of ~ . ..., It> _~ ,..-... 

_ I of II ;, ...-"",_ ~iI~ M . If, I ..... iI.,.., 1 it , .. ,_ .... r..u '" D. , ...... 
R~ _ T. 

,dl If T" ..... ilocol. , .... dim )Ill - dim (DH-dim In 
1<' F", .o(~ 1'. 51>«(11) .... ~ /of ¢ F. ,~ " ...... Q~s,,",,(n "d 1M' 
" " R_ P .• ,J ,Iu, C! "'!lift<> T . .. R. 

In If 5 / •• fl'" 11 ... 1"""". , ... ,lot I.." ... 

50.T- 5180.1 

i"omI bj' op,lj'h" S®" . I. 1M liMO ,.1Ib«1 .""_ ~ .1",. ,,,,HI,,,,. '''''''''' 

(JII! P.S_, R)." "coM. IN' '~i.s ........ Q.Spec(DI ""'" , ... 
1' · .. · ' ,"1, "''''''''· ... r". f<>I .... ·."II .. "_"'<-.I~ .... 

r-r 
T~_ I 

I,. p./Jbo,* .io,._ 
101 Til "",.0' """ II ~ _ ""'" D ". r .. 14 mY I " .1"",.", ON' D . 

.... For I.~ Ib~ and I.~ apply .ppropria .. port, of [Fl, Tbromn I.']' I.>iI'«1 
cal<ol>tion ..... ily .... bldil f<l. "hil< Idl ~ • """'"'I""" 0/ [Fl. Propooi­
, ... 2.1 lSI) For (fL <! (BF, L<m ... l). III loll.,... b7 dlr«l,cal",d.lUoo, ...... 
tho r"", I~" MT~ c R,. Fiu.nJ. lor III), apply IF), Coroilul' l J(SIj. • 

W. >holl "~n "illl ,I>< "_ <U<. - Let (T. M. l l<l<"", •• q .. >ilocol domain 
T .. i,. m .. ,mal >I0.oI M 0,.1,...;0"" r .. 1oj "-Tl"'_ Fun""""",, lei ." T_ ' 
"" , .. c>oon;""'l .. ojo:tioa and PO' jI: _ .-'W~ .. 1orn: D;'. p'oper ,.briol 01 
. _ W< ,j,"' .... , pulJbock dia&rom 

Fo' ,j,i, oi'u,too': "'0"",,!.6 will prn<n' necessary and .. rr",",n ' o:o..oioon, 
10, I< be '0 , J'~'N donu.i .. A, , r"" lI.p in ... ~ d,,,,,,",", Pt".,.,.;,"", B 
will n,ndk ,be <01< in "h.,., II h .. quo,;"', r .. O:I • . !Ior r. ..... . ley "<fI' 

I 



.......... UII R II • _,a _ M " .!,# .. ~._ iJ-..I of R. , ... 

... rl{llX II • • " .1'.11- .'IQ(X ,. __ .. 1:.) ' ''' (X,. __ I X .11 
. ... ,(M(X,. ___ I .1',1. 

f<w """. "",1,1« Im~" , ... , ...... 1"'_ .... 1 Q of R ..... l!wt Q "M, 

'" 

PT-r. "" !Q' _1I"QI ~f> ' ~'IMI ~""" M i, divi<l<d. TI... ,n. ..,,,,,11,, 00Id. dl<n 

"'(QJ is w •• ;". )I,,,,,, .. , ""'Y .no"", 'h>< .11 ,,., p'"'''' h"~ fin;" ""fh., 
Let~a. ' IQ(X ,. ,.X.J)',.;I ,_ 

Il MQ[ X I' ___ I X.l " '1 _, '" .. . => I; => P, - iOI. 

• 1 .. ,.,,«<11 ,II,j. of f>ri .... id<a~ of RlX I' ___ I X,]. By [Gl. Co<o' I.ry )(J,lq). 
,hi< d,*,. "'"' \>0: ,"""," 10 be •• pecia l <h. i, 0{ pri"", I,n ,lit ..... tI,,, 
1~"")[X , ..... X.l is '" ,II< ,lIai. 10, .. 00 O,;l" ... If """.,1/ ,",.."". ,,,.,,d. , .... "'t "" " til< 0..;...1 <qu.o.li'r. W. ""'"" .... , 'h" 'hi' is; ...... 
t"" cu<. 

If """ ,he .. Ii""" M n d,,;.;.d, "" .. " 

~:P,"~P'_'[X,. 

1: __________ t M [X I' .... X.l 

.r.{X, . ... . X.l 

.X,l 

lor oome ,,. .. ,,d, ... h<tt • • _1:,, 1( l" T _ R~ ,00 I_ I:T[X" .. . ,X,) 
.. M T[X .. __ . X,1 (_ P, T!X ,. __ I X.J + M [X I' .... X,l .. "'" M "d,'-~ 

II , .. T[X , ....• X.1 ""'" ....... f 'pply 'h< 1Ii";nl ...... k (BOn, 1.< ..... 1 
.... ~'i.olly ., it! !h< pr<>d 0/ [BOF:'. T~ 1J ITh< kmmo .pplies b)' 
<oJd". X _ Sf"'C(R~ (X " __ , x.11. Y_ Sp«(IR/MI{X" .. . , x.ll. z . 
Spa: 1~IMl[ X , ..... X.l. x _ II'J,,,, •• 0<1 )' - Il, ,/~ [X , ..... X,).I Tho "",hot .. 
,bo, ,bet< i •• pri ........ J r 0/ R( X , • ...• X,] .ocI! " .. " II" I" '" r. •• .... I" ,, /I 
_ 14 : tit .. <oa,rad". th< foct , .. , II."" II. , . ... O<I;'«n' "'-;'" 'de_I~ 0. 'h< 
OIn.r ....... it I. T( X '0 .... x.l. In.. 

I oj" ~ [ X, • .. .. X.l - Ill T(X ,. , -. x.J "~[X '0 __ .. :r.ll;- M(X '0 ... , x.J 
_ r. ;- M (X '0 __ • x.l "' P.. ,' 

• ..., • ..,.,radi<lion_ TlI"' Il ,", ~ _M for """'" l;; t ;;J .0<1 ." "' .. "" o..;<-od 
""",li'y . • 

p, ...... , .. II /.<1 IT. M. 1) to. ~ ....... Ioc..t _I ...... ' T _1 ,.,. ,_om 
_1<"<''''''- Ln 11 _ ~ -, I(I~ ........ , D " • "'" __ I « ,- .;,. _"'" r..w k_ -(_I d;m'II[X , ... ,. x .)I - e;", ID [X . ' __ . X,)I 

-+ dlmlT(X , . ... . ;r,)I - e,,,, "(X '0 ...• X.ll fv "". I"'Jil~' ,"'.,.. , 



Ibl dim, ,1I1_ d,m, 01.11 ~di .. , IT). 

1<1 A ;,. JojJ",~ 01_ if ... aooIr ( 0 . .. T ... ..... J..j).01 _i .... 
P,,"". I., ay Lmo .... l .I'd' di",OII<o< l.hd 0011 l both dimlDl.n<J di .. ln 
.'" r,ni"" 11,,,,,, d,,,, 1.t(X ,. _. X.JI< "" ;r . hd only l both dim II>[X , •... • X,]I 
ahd "' .. ,nX , ..... X.JI'''' r,ni,~ W< ... ~ ... ""'" oa., ,><10 doma'n ~ i\ni, .. 
d,men>ional, 

Le, Q tot .... ,,,,,.1 ;.bI olA [X , . .. .. X·.J .<.do tha' d,,,, 'II [ X , ..... .1'.11- .'IQI 
_ '/It!X .... .. X ,]t + '. _h,,, .. , q _ Q"'I " ....... , ... 1 ideol 01 .t. ,suet. • Q .u... 
b. !"G L CoroIIa,y HJI ,,"0" 'hOI 1.1 .:: q b, lhn_ 211« TIl .. ~ - 4i/J ahd 
Q_ a /M[X ,.-_ .. X.)'" """i"..1 "",.1< 01 O . hd O[X , ..... X.] r<>pO<Ii .. 11. 
AI... ~' Lmom. Col. "ldX" " .. X, )) _ "lq[X , . .. .. X.l'''' !X ,. _ .. X.J I 
+ i.,M{X , . .... X,J~ H,,,,,, 

dim III [X , . ... . .1',1' - "1,[.1' , . .... .1'.]1'1 [X , . .... .1',11 

+ " (1.1 [X , . .. .. X.I!+" 

,,",>t. nota lha, ..... {X , . .. .. X.I b • • ,he ..... he."" in It{X , ..... X.I .hd 
T[X , . .... X.J lito« T _ .t. by l<m=uo :!-II<). Th .. {AG I. Corol .. ,y 1.10] y" lo!, 
,hal .Il.'I[X •. __ .. X.JIH _ di m IT[X, ..... X,)I, FiN~r. by ."",11<.- applica. 
, ... of (AGI. Cor"I"'1':!-9~ . ,(,[X, ..... X.1I .... [ X ,. __ . X.lI H _ .,((l1 
_d;"'ID(X , ..... X.J~ ,I>< I .. , equaU,y lollo",inl 1,0 .. 110< '''''"''' 01 Q, w. Ih"' 
... " ,J.< <blred "'luaU" . 

Ibl Fir>r '"PP<n< I .. ' dim, (111< "'. Thctt d''''ID)+ dilo In_dim{R)< «: •• hd '" 
boOJ di,. 10, • ..., d,m (n or. [,nil<. I. o<Idi,"",- dim.(n< '" .;""" Tio an ".otrU>..I 
of R. ,.,.",. w, .... n _ .. ,h'n dim.(m", "'_ II B i, . n o.di"",nUo .. 1 o .. m., 
of O. Il><n " -~ - 'IB) ~ .n """rin, 01 ~ ...... Lan ... 211dl Y"kU dim(AI 
- . + dim In H,..,.. dior, (01 Sdilb(A) sdlm. (1I1 < <>0. 

Le, • b< • posi'i .. in""" '''''h ,ha, ." .... ld; ... (~). dim, ID).4im,.(n) _ I ,.."" 
by TlN:omn Q, 1(;,), 

•• 
dim 1.11 [X, • ... . X,j) _ dtm,.lftIH. 

dim ID [X , • . " X,II- dim,.ID)H, 

,J;m iT[X •• _ ... X.ll - dim,.In " ,_ 

TIl<. '" I.). dim.(AIH~ (dim,(DIHJ " (dim.ln+'1-', , ""'in, (bl in co .. 
dim.I~)< >;. . 

To cempl< .. ,he proof of Ibl "" sho .. ,hat dim, (II I < '" """""''' dim,(D) al>ol 
o;m,ITI.t< booh ~ni ... LeI rob<. positi .. ;.,,"" ""h ,h .. '~mu :0;m.1O). 
d,m.ln: _ I. Tll<n b)' I.) ,..., Tbo:<>t<nIn . J~,~ dimiR[X •• ____ X.l' 
M di"IO[X , ..... X.ll+ ,hmIT[X ,. ",.x.JI - , * (dim.IDI~ '1+ Idim.ITJ~'I_' _ 

(di ... IDI~ d'm.ITlI+._ H,..,.. d,m,.IIII'" '" by . "",her app"'lo The<o,,," (1.1 Ii.). 

I 



"" Mr .... ..,.". ,"' ," 
1<1 S,nce d,m(RI . d,mlll ' ~d,.,ln . ... di""8'''d,.,, I~' 1M u y domoin 11.1<1 
f_~, dil<c<lr [,om Ib, • 

A. an .ppr"", k>n of P'opooi';"" ~J. •. , obl .. n 0 r><oof 01 to. [oIlo"';nJ .. ,~I , 
of J.lrord 1<1, [H. PropOO ,"",~. 1"'" IJ]I n ", .... 10 ~'a, ">«I ;n ,., 1"001 01 
P'''P'''i'"", I..!.. 

Cotollo" lAo I ... II. ",' • 01, __ , n..-n dim, I R I"d,m,I~/I'I"'dim,I~.1 "" fiKlo 
~w,.JP",R. 

1'rooI. l.eI I' b< II.,./PII." ,he QOO!i<n' r,,1d 01 RIP. ",.,11.,_1 b< II>< .. ..,n.,.[ 
.u.joe,"'" .... In T_.-' I~ IP, T"h< Prop»;'''''' ~l '''~ dun. rTI - d' .. , III.,1 
+ oIi!>\.{RIP, 1I0 .... = ... n« T ~.n o,,,rin, 0/ 11.. we .1", ~.'" dim, 11)"dim, 111.). 
"""'~ now """, ,10< ... ",,011 in<Q""illy. 

no. nu' "'r in d<'","; nin, "hen , punbock ~ _.- '(Dl. <0l'Il,0<1«1 [rom , I>< 
quo.i""",1 d""",in IT. M. 11 0'" .n " bi"ary prope' .. b<,,,, D oi l. i,. J.n .. d 
doma'n n 10 "",,",0< ,,"'" 'Ix pullOKl ~ - 'If"I;" J.Ifa,d d."".i. [.". F. 
,"b/",,)d 0I~ . 
......,.,.., .... 2.5. /.<, IT. M. l) ....... #10<01 J_i • ...... ~ ;, .... r..u """ It! 
.: T_t "" , ... ",,,,,,,,,.1 ~''''''!.<t R - . - 'Jr), """, F is • ... bf"W of •. 
~ 

1'1 di".IR) _ dim,.I1)'" ,-, .. (l fFl 

(b) II. II • luff",J __ " If """ "'"l If T,.. !ujJoN ."_ ... I # .!""'~i< - , 
P....t. Siooe dlm.I~I;' ,nr,.;" l <itl><. di""ln".. t-<l.llll'J" inroni' ...... .,., 
...... t>< ,II,,, di",-ITI'''" ~ _ t.d.I~/f" 1 on .. <" r,ni", W. >1><-..,,, 'hit .... may 
.ho .,,""'" 'Nil K .. pu"ly "''''''''nd,,,,w .... n,;.,., 0/" l<I IY,. ,." Y, ) II< 
."",.",,,,,1<,,,,, ..... (0' l ... , F .• 0<1 1"" L_ F I Y,. ___ • Y,J- Si"", , ;, &lFb<.ic 
_,1. 1.<: .. "", 2.l(bl yitJd> 'hat T" ;"kJ'.1 c ..... A _ .-'{/.I. Thu, dilll,.IA I 
- dim, In S;IK< ld.II.JI"J _ t-<l_It/FI 14<>. .. ~ "'"' .. pi"", r .... " " .nd • "Oi,h 
L, i.e. we m.y 'ak •• purely tno"",""'n .. 1 0'"" ' . 

W, shall pro .. ,I>< "1""1;,, .... "011 ;n I.) b, ind"","", 0<1 O- l.d.lt/I'I. 11k mdu<· 
''''" bo", """""m, tl>< <II .. 1_ 0. and th~ ; .. vio;lrnl r.". 'hen F _ l .nd II. _ T. 

1'1<11 .• u_I_ 1. W"t. l _ F(y!and )'_. (,-) (".. ""me,In.U. W< oI.i", 
tbo! /I (y) _ .. - 'IF[ 11). The - ~ - i",,)usK>n .. <1<.,. rot ,I>< "' ...... _,.inme." 
COII,;.x, •• y ,. T .. j,,, .. OXIoF!Y], There o j", :' ~lo-l .,.;,,, .('l _ .. (.~ The • 
• _ : . t "(. I_ AJ c II., ~.iIco« uH R <: I'l l.!'], pro'i., I8e eta; .. , S""i"~" 
R[r - 'J _. - ' If"[ Y - ' ] l By r'opooition :z.JlbJ. dim,.(Rlr]J _ d;III,.If"[ Y)) 
• dim,ITI _ I ... dim, I TI .nd ..... il.ldy. dim, ( ~ U, - 'jl _ I <-dlln, In '-I OfCO"'. 
di .. , (11.1 _ "u l d;m,.I R(r ] l dim,.IR L,.- 'j): .. """ . n, v. I.""," 0"";. , 01 II. ~ 
.1>0 . .. I""""" o'~rnnJ 0/ ,II"" R l rj (II II. u'-'J. Th., dim, (RI_ dim.I1)" ! 



,. 
!i.urroo< n_ ""11 , .... OIl""];" .... ned in ,. )!>oIdi .. _ ..,. ,he "'n""'''''' .... 
<I<at« ;. _ lb " J, Ao .1>0 .... I. . 1'1 Y,. __ .. Y., 1.<:, K. ' , Y" .. ,. r.~ ,f .... 
W •• " 1J4- 8) ,II< iodooboo hyp"'-, d .. ,I"l_ d, ... ,III.,.d.I " /f) 
_ d;""r8)+ 1"'_ I ~ AI.." by ' .... ""'" I. ,100 preced,,,. "" ..... ph. d, ... !8l 
• dIm. ITo .. I . Hm« .• , ....... cd, dim,IRI_ .... !1) ••. 

Ib) By 1.< ...... ::'lld~ dim (RI_dim Il l . oi .. (Tl - d,m!n H ..... (bllollo .... 1m .... 
~ .. <Ir"""'(. ,·bo><_ • 
By oombio,", """"""00., D . "" 1.S, w. ""'"""i .. .. 11<0 ,II< ""Il ... t ,, _ .. - , Ill) 
it • J.n. rd ",-,n. 

~ ... u. Ln IT..'.I. I I .... "",0110<01._ .. ~'1W1 Q _. r .. 1i 001 
.' 1_ 1 ,10< ' ___ j«,r- U! R •• - 'ID!. ......... /J;,- ... J' _q of L 
Vi F '" , ... _ ..... fl<OI cf D. n... . 
I., d'm. ~RI . dim, 101_ dim, (1)+ • .d.,1;J1). 

Ib, I/. " • ,,,,,.4 _ . I{ .... """1/{ D .. T,," Hri J~ ... _ 'os ... 
11, .I~..,..,.. .. f . 

" ' , ..... ' ''' f'' 0>< '"' oo,,!en' 01 ~ ::'SI.j by """"""1 ,I>< d; ..... ..,. 
of pO'Yl"""ial nor> .,...., «n.," p"Uboock~ 

Pto,oStiao:t.7. I.n n; '-/. J; ) "' • ..-;!«aI-. .... 1 b _ . { .. It! •• , T_' 
,Iw co""",,...t -;t<'""" r • ",If_ .fl. II _ .. - ' IF). ~ ... _ Ld_lt/Fl. 1I>m : 

'" , ... dim 111+ .. ;" i', .: S dim (.I: !X , •...• X.l):S' + dim.In + ~ "" _~ ..... , .. 

""""', 
Ihl If T I • • , g ..... ~ .... , .. ,,- , ..... 1<1' '.,-". '" -.. 
1<) If ' ;, di ... ' ~I _ l. , ...... ""' • ..-~ ... ;. ",_, 
jdl If ." .... T ;, • "'I ...... --. .. ' 2: diol.IJlI- I. ,,... dim I~[X , • .. • X.JI 
_ di .. (Jlj-. ... .... {O: ' 1_ 
!'tool. '" A, in d •• ",001' o(!'t~ l..I. .... mo l ......... , .. , ' . "Ir, . ... . r.,. 
~.t. .pply An.oIcI·, Jonnula 10, ,,., K ,uU dj_ 0( , poI,,,,,,,,jal <Jooo,.oi. 
[A, "Tlo<oma:l. flO .. J:!O], 

dim IJI [.I' , ..... X.JI- •• ,up {dim I/f[" • ... • x.D: > , ••••• x,. 'q 
2:,. , up {dim (JI[, •• ... • '.J: I, ..... ',. r l. 

"h<f< K ;, ,o. <om_ n q"Ol .... ' r .. 1d 0( JI ,»<I T. 

.... , ~ • • "'~ ro. I,. r A, in ,,., ",00( oI l'f_;o" 2.!, '" 1Io.~ JI (" .. ..... ] 
• .. -'IF(i, . .... i.u fle,." by .......... lL(d). dirn(JI[., ... . . r,]) 
. d",,(F[i , . .. .. i.}I + di .. ,n TIt.. _,J! EX , ..... X.JI;" H Up ic!irrt(n 
.. dimlf[,,, .... ;'1" f, ..... i, i t l_ , .. dirn l n + min I', .iJ. 
fo< ,,., .... ,,·1100<1 iO<quali'y. dimlJ![X, . ..• X.JIS d' ... ,J![X" .... X,jl 
_ dim, ,JlI+ , . di ... m+ I_,. ,,,, 10,, equa,'" _ Ir.,.from I'f<>poci,_ H 

I 



'" 
f'oI \.01 7_1' "" •• __ -.... n.... ... <MiIy _. , .... 11[.)- 1' [.) 
... .... .. J(' "'- "",:_III[.,. ~ .. ... J': . , ..... .... ,, : 
-_1 .... 1111',. _, .r.ll r •• ... • 1 •• , ': __ ' . ,-.... 11 ,,,d .. ,", lot _ 
..-. ... war,' T-. '" ... .-.• Ionnola, d .. (II[X , . .... X.)I _ ' .... 1I'1 
.. _(.,J: 
I., II .:tdi,. ,.,-1. ,M •• 1"" .:t dim,I1') -1 b, I'<opolj'ioo ll H .. ",. 
, .. <lim ITl . "'" IT(X ,. " .. X ,]1. di ... tT I ~' " .... X,II_ d,.., rTI~ ' , by P .... 
P""'''''' 1.111:>1 ........ .,;. :4.,)_4 be<>" .. Pr_'" U ...... , ;,; .... '.'-1 
_ .... 'n .. j _ 1 :t4. "'" .... "<I' hoWi .. _ T ..... (,.01. _ ,110 1fIl· 
oad ................... I.I.~ «I ........ _~ 100 .. oqlO...,. 

"",. _, ..... """III, _ ,,,,",IT) by u- 1.Uf~ _101, __ 1101 ..., .. ~ . 
At • __ '" ~ U . ooI "" 1 !.JI.~ a~ _ ...... 
__ Iwot_ d • • __ of a. .... -GiI_ (IQ, ,...... H ). 

~ • .,.l.I. lAo ,I: ~. \" ~ •• _ ... _ ..... i> _ • fI<IL . ,,_ . 
,/or _oil ~"" D • "' .... 1 '" l . II •• " 'ID~ ~ ,,.. __ ~ " D. 
aoo/ J.'A[IJFl. n.. 

di.,II!X , • ...• X ,ll _ di .. fl'1+dim ID(l , • ...• X,]) + "". 14 •• ) 

/01 .... ,..,... ... ,"""1"" ' . 
........ C ....... 1100 q ........ , _i. " ..... (1). '""'" _1.1(.1', • .•. • .1'.11 
- _11'1 .... _(4..: by ~_a .1Iik ",,",III[X, • ...• X,)! 
- .... IDIX , •.•.• X.U" _I.t(X , . .... X.J,-MUf(X , . .... X.lJ .,. .....,..... 
_ Uiol n. _ "'1 ..... '1 ........ iuw 'i"",. • 

~,; 1 ... l.t.U<~ .... PVD ... _ "_ r..uf_ ~N U< V_I.'·"'I'" ,.,. _ "';.0 .... , ___ tf If. •• ,,_ ...... /WI , _ .' .\t. " .. ".'.d.ll/FI 



," -,. , ""~[l', ..... X.JJ~_ I ~ I·'·'" rl .,1 
'bI d"'I~I_ d .. ,II,_I. 
0<1 II ... J'IMI_" .. _..,j, ,, hOI 1111<" .. u ·o. 
Idl rM _It _",. '*'1'" ' . II [ X, • .... .t.J 1>. J<tf<wI_ ¥ IMI 00/1 r 
d ... (111< '" _ . ;;,J, 

.......... 1.' TIIiI ;, on ,mm«l .... <OM<q"""'" d(<>r"'",'1 U.me. d"" W I_ d .. llI). 
I~I JglIo~" '-;'''')' (,"'" n..o.- ~"'I Moe< _WI_ dim<1',_ d""l lI~ E";' _I,. " j -. _uldy (""" , .... 
Id l~ ","",111<"-_ so- I~ I ........... 1I1I(X,. _ .• X.}I_"""- 'II)_. 
__ UI, .. , ~~ 10' _. 1Iu, _UI(X .. .... %,)) ___ ' II(X ,. _.,. l ,)I ;r MId 
""" if 1 __ :I. .:. i.<_ if _ OGIyil', l!" • 
~_ :'1"A ~"""d"'-_l.""I""'_l>JH_r_H_ 
I.,. [ HH 1. T1ocoma 1.'l. . bo'-'" ,hal r .... + =" I'VD. «. .. _ 
. ....... s_ .. ,boo dioo l lf(X)I __ IIII.l U" .. 11 .... 011 '-1. 1 (~~ 

__ , [lIH 1. R.",.tt. 26)" ( ...... ..:1"' .... ' _, I'VD. «. i .... """ s-.. 
,1 , 04 ... "WII'.v. 

W ... " 1'1_ '" p'''''''''iz< In" ~ "qoulJ""'" ,booty. Ow f,,,, .... h 
in ,hi. di ... ,;." io 'M ',IoboI" .no ...... of LtIn .... 1.I jdJ . ... n..om. 2.6. 

~ 1. 11. /AI T h<-. _ ,,;,It _ . _ IiHI W. t _ T/!.I. ,..I.: T_I 
, .. ~01 -;t<,-, u. D ... . ,.... _ .. '" It '"" __ fI<II f . ,.,. 
II_ .. -' IDI _I.I.<I.I.III). 1Iw: 

laJ __ 111) _ _ • (&. ' n .... 'Dj+obI IT .. II 

1111 -.1"1 . .... :dioo,.(n ... IOh .... IT .. ).lj. 

...... obi 1"1._. i .... (_(""; 'oSJ'O«jf~ .... , _ .... 1. sup (d .. I"" 
' oSro<''' I O/Od 1' ''' '''11. II ,._14. ~1.II'J Ii .... i ,_T. Iot-_ 
" oSJ'O< m \ i"' l wiI.b " " ,- . 1'. If /' .. /of. ,bell obIl".I_dim 1001+di .. IT .. ) lot­
"'""" QoSJ'O<(lI) "';'h 1" •• - '("~ b)' l<mraa lllJl ..... (d). An ,he ioeq ... i .... 
__ '0 .... bliolt ( 01 nOW 1<>(""" .";Iy. 

Ib) ""JItO., ~ u~nl Tko .... l 6(0). • 
<: ..... ". 1.11. HII~ ,/1,0 _ ~).,../I,o'" Of No -'-"1.11; 

I') jf " • 1o<Wl, J.,.,. -. (.-.I .. , r 0 _ T ......... _, 14-1 __ 110 _. __ £. 

IItI If T;, _,)~ __ ..... I n <"'. 0 ... 1tifod --. ... 
l " oI"w_ ... £. , .... " if • . J4-I_ 
' ...c. lbl loll ..... Ir_~ 2.ll • ..s "'-, ... lJlbj.I.I_ I .... ~ 
mrr u. . .. t-oraal.ll<l.ntllal • 

I 



'" 
._,~ 1.1J. E .... pIeoJ..6.-H .. ,II _ ..... I/. _ 11<. 1,1Wd __ ...... 
..., ... 01'11,. ~1J'O'I-. .. C ...... " :!.Wbl loilo. ""-",,, •• '. __ .. ,._, 
oI'C~ Z.I~ ,10,,, l I/. .. ...-.,... " ...., """""'" ."" .... ,""" 
..... ,;~ d, Q _ the_ I/. it • ,.fr .... _. l ..... oooI~ d P ... JalIa..! 
-..... T it. ~n,. I.!ford ............ "" l 10 olJ<bnoo: "'~, f. F ... 1If"OI'. 
_ ,1\.0, D~II.IM "' .... «I"_,O'Ic'nSionolond .. " ........ " . Tl> ... I»',..."..... 

;:.. ~:'-:h::~~=' .7''':'';:~~'!:.'7.'''':C~:;;:ry''~i l1.: ... )~ 0" boo~ 10<0 H) 
W. MOl I"" """" «><>='< oppioca'ioM 0( Ill< ,bov<: 'tlobo" ,_, '0 D.IJ 
OOMInoc:'-" 11< ... T 10 ..- to be • _ .. 01' , he "'"" r,. K • /14, .tor .. 
K ... wbI'ieId 0( T _ }./ ;. ...... _1 odeaI of T. II D ... _"" '" " . 
,..., • • p_ ,II " . -...ofTn. .......... ..-.. "", T. I' •• __ 
........ I .. M~_ . .... I 0daI Jf~Sioa d ... ll').d"IVL n-...l6,-
,. I' ,! 1.'" IL1 ,,10-. __ ...... __ <!.", fpn.. 1_"." . 
••• /( iI.fwll'-:\l /0 ,., _ .• __ <f ~ VI 11. _ 0_.11. _ D b 
.,..",........., t( K IL1 f lo< rr.r __ fWl"D._~ ~- '-"-I"1l- n.-
'01 d"., (11 1_<1"", (0 1+ d.m II 'H~. 

(til l( iu / 'lf!<W_ r .... 0001, r D b. IfI/J .. l ---' ~ i.f!o#r4_. 
oM ., I. o!.tb<ol< ou, F. 

A 'fIobol' "P' 0( p •. 1.1 _ .. n>«~ Irion r..,.. T.K( Xl "" ..... ' --'>1 
ri .. "'~,. fid<I K , .,. "'" " Ii .. .>I_ Kr .. ll. "Ion", D 0( 1( , I. ,10k ~ 
DriIIw. T..,.. . ;,.~"~ Tlotomol 'l ,-'<II : 

............ loi S. lit I: '" • foU. 0 • _.., <f J: oit~ _"'" r~ r. 
,t .O.XJ:(X)._U _ l.4.ll n n.. 
101 . .... 1.1- _IOj. I. 
'" ....... a l_ .... O). I. L 
J<J a II. J~ _r __ , r 0 i>. J~ _ _ l is ........ -, 
W. "","Ik ,''', C" ... ·M .. '·l.or"'I .. . (CMZ, Cot.II." .. 2.10 ..... 4.111 ..... , .... 
...... ' . IIn<llb) of PIOfIOIi"",, :z.IJ~, , ... spmol .... in .which D h., qOOlloo l 
r .. 111 K. In [CMZ), Ih<) i .... "-." , ... ""'"" ....... , """,'no<""" r<"_0 
• XO,{ X j ,,1Icre D io • ",""" •• 001 Sis. M"k,p600 .... ,.bod of O. JI. ..... , 
..... _ ... ualoi'" 01 ",~,;"" 2. l llo< "'" T'" _"""_ wt __ 

".--. .. _r,_01' ........ A_D . lt a[It). ........ Dc a ... -..... ...... __ -1(. 
"" 4 ..... l.I6. lit Dc • .. _ ." •• ..- _ .... r- J: _ 100 
.. _o.n(X). ....... 

!oJ . ' .... ' .. 1_-.101 .. I. 
Ibll/ 0 1, .1,,*1_ , ........ "0.1<6""_ 



,M D, • . _ .. . I. 

........ .. , The incl.,ioo 00' _i .. /l[XJ" A " D .. X K [X] ),,,,'d. <lim, 1/»)+ I 
_ <I,m, ID[ X)'o>dim, 1-1 ';' dim,(LH X I: [ XlI . d .... IDI-+ I. II>< "''' ~<p .;. I"ro­
""",;.", l_U(b~ n.... ,., " im ••• 'hot~ 

fbi Fin" ...... ,ha, d,""Dl ~ I "d,mI AIIor "OJ dom, ;. D, If in add,,;"'" D " 
• J. W.,d domom. ,1Ino dim,.(l» .. 1 ._{Il,. I "d"" 1,I I"dim, IAI _ d, ... IDI· I 
by ""bo ... H<'I«. ,\ ~ • J.1IMd 60....... • 
~ ..... tl1.l7. ,. Jft><"l ".< "" "'<1>< of P'~';Qn 2.16Ih) ~ "'" val". <"'" lor 
A_ T"' _D .. XII,[X). r .... th ... """~r , doma in II "",h lila! V[X] ". 
J.~"d Oomo;. b", D ;. ..... lalr .. d <10m'; .. 111<0. wi,o S -I' ). " .. T"'_ D{X] 
i> • J, Ward 110m"" boo lJ ;, "'" • J.I!"d dom"; • . Thc "''''''''''ip b<t,,= 
1''' .nd D ~'il l be ~o<l...J moo: <leq>/f in • ,.booq.,.", .n,,~. 

W, n,'" .. .".;". • 1""".linbQa ol .... ~ , .";o,, d=ribo<l ifI Tl>«I« .. 1.11 i. 
<><4<, '0 . pply ,,.., "I''''''''" ,10:0'1 ~mQprd <" Ii,,, t" ,,,. im"","" d • ..." 
of dom.i .. ;'''000«<1 by (;~mtf ,nO Nap'" For I"" =, 0/ 5«"0' 1. ,he .. ado, 
" .,,"m«l ,. be amilia, .. illo tilt JI.mI·lbocmi< rellCf.lizol"", 01 U1nm,1.1 
to be loon<! i. [Fl. 71><0, ... L.~ Soa;"" J",," b< , .. d 'od<p<t>oIon"y 0( ,t.< 
..., o(S/o<,,,," ~ 

~,;... %- , .. 1.<, T ... '.ai_ wi', M , ..... M. ".'n<I", ""'oe' .. or...., _.1, 
-.! ...... of 1: r", N<It I "''''. I<r ., : T -17M,- k," r'" ,...,,,,.,., "',jt<r""': 
D, • ...bro., of 4" 11,- .;' '(D,): """ 01,. t.d.(kJDJ. I.<t ,-, T - n ~, .. '.« .......... I 
"'*"'~ '..J""H .j" ... ,.;'~ s.r ~ _,." (~, Do) Thto- . - , 

(aIR_n R; , .. 
Ibl d,m (In _ m .. Idim (n: d;",(DJ-'-dirro ( r~ ): I "," ' I. 

I" "'m,ll<. l_ "'" Idim,.ln dim. (D,) +dim, (T~) + I, ; I "'''',_ 

"'<'of. .. , folio-.-. ... iI)' 'ro .. olo< _bo •• "'''''_ The proof 0( Ibl , .. """ 
dire<tly " "'" It.< o,d<T_rheor<li< ;",pIO;:otK>ns 01 ,t.< t~1 dc$<ription 0( 
Spcc( RI ", ... ~ [F I. Theor<tn I .. ]. The proof 01 ('i is >imilo, '0 tt.< proof 0( 
T'oeo=n 2-,.,e). on« ,I>< (oao-i .. Obo<nOlK>ns II ... bee .... 6<. lei P.Spcc(l<. ). 
Tlw:r> ",t.<, ,. ",n .. i •• ""'" 0( M , ..... M . 0'" COIl .. iM '''<lly 0<>0 M ,_" 
,Or: Iormc, ..,.'" R. _ T • .. "II Q'Spcc,n Q .. M , ..... 1<1 .. ,. ,I>< .. ,"', eo", P 
is ,he , .... 0/ """" Q,<Spcc(D.'- n.e.. by .W'y'", [F l. ~ion 1,9] 10 
oN """b.d dd,ni'''''' 01 R. "'< ..... R, :O (D ..... , . T., U,i.1 TlI<oran 1.6,.). 
'" <o n ..,... ron;.!, ,t.< prool Ol ." _m %-'''0, • 

w •• pply "'-"ion 1.1! '0, ..-<11 k..,... 01,,,, 0( ".,.,..;n, ,.,.-oooot<! by Gil.....,. 
[GJ. s.c.ion 1]. 
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00 ......... _ 

c...., 1.19. 1.<0 l..,.. r..u. K • ..,-..u" I.. _ II: : I SIS ' ! • t- ~ 
,,--, ....... "'" ..... ~ .... ,_ ......... «I.. ...... ;,~-,~ 
... lINt M .. ""t .... 1._K+M. f- .... 1$1$. ,. ......... i.1« D,".-'" . . 
« K .-I1._r.d.,KDi s.. J._ D •• M,• J-nJ •. '" ". n .: u. or; 

• " , ,., 
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r r 

• 
f'_ n K , .. , 

I .. ,.."II«k. 
(b) J I •• '«oil}, J."g.n _.If _ 00.11 (D . ... Ioxall!· J"" .. J __ 
I,.O/M"I<IISI$' 

1<. If O.I .. J~ __ I,_O"" «<to ISI$ •. ' ..... J ".J4..-1_ 
"-1. 10) • ......,.. .. 11.- ""' ......... _ "'""" ,. iI. l.a..d .......... lbl-... 
Ir7 opp/rIq ~ ~ll 10 Iloo • $ I 00«<1 ....... procrf ... ".... 
..... 1.111<1. 1'"...., .... ,.._,1.11...:.1<1'" """" __ "'~ 
..... l.llfl>I,lej. • 

AaMlIo. unpan.o .. dolo of I 11M --' ~ (1<11. E...,.1.I. """ lIN). 
ir ... 11I*I"'~ 
~Ioo:ue. /.It M , ••..• M. bt fl.".!}, _! _,'-lid .... <f. J_ r. 
,. .. _~ 1.15,,, •. 1« " _T{M .... I« ., . T_l, bt ,.,. ,_oj ... jft1Ioo, 
L.tl • '" • .,. <_ ..;..,"", ft- T ... 1Yl ..... ;:on",. /.It D "' ._ • 
..- _""" J!<U I i> '"*_ .. n ~,. C_ , .. J .. _'~ ... 4 , 
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"'" ... _ • • , I I ~ ~ _ • • 'ID)." It,_.; 'I/)jJor" I. 7I!n ' 

I •• """ITo/-_rn 

fbI ...... 1 ... 1_ .... :-.(7): -.,T.) .. l.d.I/.;lI. 1 $15': 

«I 4"1~ . __ ' i4n ln,_IDI" nIT.,1: 15'$':' 

(~r dim, l~) ... ' 14 .... ' n : dirro. W) .. d .... I T.) +1411.:/.)· I $1$')' 



,. O,F..--.....~.t 

p"",f. w. "" .. ,lit folio. '; .. p<Jlbacko: , , 'T'''- r. r r-
'. - , T; ... ;- '(l) _ I 
0 [. [ [ I • 'T""--" 

, - , 

t , _ nt, 
US;'I "'" .;.r,n;,;"" of ~ ........ ~Iy ,h., S _ T," ... " 7;. Moroo,.,. 11>< O<d<,. 
'1>eo«1i< ;mpl""""" of [Fl. Thco« .. I .~J u lbo, dO. I T.)_ oIU'n ID- dim (SJ- In 
p>" .... '.'.I.II><>Id~ Si", il.~y, by [F I. TlIeotem lo4J. "" ha .. Ie, ...... ;, I SiS'. 
~, 

d;", '/!;I _ '"" l~;mlnd,m(DI+dim IT.,I) ; and 

dun 1I!l_"""' l otim (n dim IDI+ dim(T • • ): I sfs'l. 

I. pon"'""".lcl 00kb. 

N .. ~ ~""" J ;, f,ni, .. S is i.«VOI .... " T, I .... (Fl. Co'oI4ry !.51'Jl~ H<I>«. 
dim.ISI - d;IIl,-IT.~ H""'''''. ~;O" 2. lJ(01 Ii ... dllll.ISI _ ""'{dim. (n 
dim,(T.)+ul(IJ1) , 1,.,,,'1';,,,,, dim.I~) _ o. Tb"~ (bl folio ...... MOr<Om-. (dl 
lollo ... to,. """~" ; nJ (bI "';,b n.eor. .. I.IiI' ~ • 

I'ropo$i'''''' !.lO ca. be.oed to dtriY< the 10110"';" """I, .t>oor,,,,,,her import,n, 
d ... of <10m ...... w, lot. .. ,ho: 1"001' <. ,ho: ",d«. 

C ...... " lli. I.n I v. : I ~; ".) .... "" of ,,.;,<4_1 ,.." ... ", _P<"abit 
wi •• ,"", ~_;'" of • r..u L. £"_,IuJ, ""'" tv. "',) "'" , ... f""" ~ _ K , + " .. 
• ,IIn. K , ;,. ,.,bf .. UI <I 0; . lA, D "' . '-..i" .... ~ _1toJ r"UI K ""oi~ , , 
I. ""'" K,. s... J, _ 0 .. 101, fix ""* '''''' '. J _ n J.I_D ... n M,~ """ 1'- n v.. 
n..". ,-, , _ , 

'" TIIot j<oIiuo, ,,, . "1""" of c_4!_PI ,-, 
f f 
p- nl.:. 
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~ J ... Jti/I<ft __ ......... .....,,-14-1_ ~ ...... , ~ D " . J4tnI 
_" ..... w., J4-''''-._Ul,A:IJ:,_lIp"". I ';;';. 

J [umplto 

Th .. ...,,"'" «>I~l> ""'" <Ilmpin u.o.",". , ... , .. ' .... 1 0( ,he "'uh. ,. , .. 
.. ,l it, .... ""'; If< \a,."",~bI<. w. tq, .... " •• ,no,," ... mf>l< _hld> .... 
• 11_ '0 ,n $eel"" 0. TIIi< ~ i .... _ bOI~ lor ,II< A~< of """' .... , ....... ,,.j 
.. t.cib,." ,lit .... <I<>pnn, 0("""" lain ..... pIn. 

u ....... 1.I.!d. (ClI. ~ PIll. _ IT.!)II'' r ... ca<II _, ... in..,.. .. 
...... ...... • ....... ' =,t '-.lILn!) -.. It .." ,I"" ~I~) 
-0 .. ,111_ ... 
r __ .... :X, •. .•• X ••• ! d ••• _ ... "'",.. _ L 1.<1 
t_d"lidd t (X, •...• X.lAloA.ddIet .......... __ 

I'. L{~· .. ,l ••. • ,_L·.... '''';.h .... -x •. , I'l ..... ,110 "". II_' . ~' 

AI .. ..,.II ' 1\(I~,.Id. [01. J;:.,rtioo 12. "" .. :Gl]l SI""IIt)_ Spe<'I'I.' ........... 
10 di .. IRI_oli., IV) - L n", ..... rolK>'" II"'" [F L. P,opo<i,;o" 11). .. _ 
«"'IX., L. AppI"nl P,opooi,;o" :u(o, 10 ,his pullboc~ dn<rl", .... 0( It. .~ M" 
oim, 11I)-d, ... 1 VJ..-UlI/JII _ dinl,V)+. _ I + .. The. d;m.IR)-dita (Itl_ .... 

-"~ 
Ibt Tlott<.,m, ... <-<1_ · ..... '-.lo/IM<I)-.ia R,..;dI -..ltl_ '" 

n.. __ of._It.""'" 10,110, iolll _ . ... I X~X, . ... I 
110. o!eau_.bk ... al_ ............ _ ._1..1<1 T ... --.. .... um.· ... 
.... p'" I._ II IX,. X, •.. . IL 1'-1.('1 .. -1.+ .... 1_ .... _rl'). .... J:_l 
+MI .. lX.1.I "<pdf"'-"'" 00<'''' s,...:1J:1 _ Sp:<II'I .... <iualllj 
_d;",II'l_I, .... ,bo, .... 1J:I _ di ... (I')+ ul.ILlll_ I + a: . ~. no.... ,.".., IJ:I _«. CIOOIIpIc<,., ,"" p«ooI" ollb/. 

lei One ""'Y "' .... domo; .. J: H'isf)i", ,110 __ ,;0", ;"\.I.nd (bj IHIO "' ... '" 
.. b" .. ry "",i'i .. K .. n dlllle",'o" .. by i",,<111 __ I ,"" .. I .. ,"", dO<"l\llo 
1'_1.+ M I .... .....:Iimet:osioDaL 

no. ......... pI< io iad_ """....,,,1 ... -. II, uocnoon 101 <do,,, 'al'fopoo;-
...... I.J ."" 1 .. , 0» 1daIeI 10 r-.. I IJ: ..... 1<11 ............. , ,"" __ 
otlO.l .... foke. 

a:.-,..u Then: ........ , ..... ' __ ... _01 , .. .., __ J: well ,Il<0l .. . "" -.......... " ........... , 
1.1 J: • "'" Io<oU, I_n!: 

Ibl J: io. ,oi,,-<Io", """",""_ 0 OPVO • • "" ...... d[OFlJ>: 



o. D.F._ ..... 

,,1 TIw:r< u.,,' • ",,,,imll 0d<0J ~' <If 'Oe poly""",,", riol R(X] web Ilia' 
~",VI _ )~ <I;m'R[Xl~ . l<boIJIh .. _ N" R n, m ..... I .... ' of I/. "';,h ~"",_I 
l<dtm(RII: 

(dO R doe> 001 .. ...t, til< "",ode ; ...... Ii'y r""".Ia. IH,_ II ;. DOt ... bi< ""'''1 
S-domaift. 'n f.o<. II ;, ...... S-4<Hn,i .. , 

The """ ....... ""' ""In, .'fl" •• ",.bI< fodd K.oo Ibm: ;"""t<""i .. , .. Z,o Z,. 
Z, 0 ... K . Pu' L _ K IZ •. Z, . Z,. N_. 

'" ldisc",,) , .. k I ""I.".", ,.;", of L. ..... ), """ ... 1 ideal M, _Z,",. F", 
OIJil&bk K If<>1" ; ..... _ K a nT,. T" ... 1 wil" 7; ,nde<.nni ..... 0 .. '. foold n 
_I>: /011 I. b<. r.nk I ,,1 .. 1 ...... rri.o.I 01 K IZ,)[l,. Z,] '" ,I>: ""'" 
V_ K , " M . .... ;,h K ,;o K(Z .' Wi,h .. 01<""';'1,11< ""nome" ,u?m"'" "_ K(Z.~ 
'0 0»6<, Ill< puAbocl I', . .. ·' IK!l .J",J _ K [Z,)".+M. By the "'" of II>< 
11+ /of con"""' ..... v. d • rank 2 •• , .. ,ion rin£ of L. and 1',. K + .II , ........ '­
... 1 .... ' M, _ Z, K[l,lz"+M.od 110;1"' 1 prim< M. 

W, ....,... """ tho' 1', ,od 1', . " ;"""m~ .. bIc. If 0<>1, j, weukl Iolio.- f""" 
,t.: ...... im<nokou'ny 0/ v, 111>1 v, c Y, . Then .... ,.<tOId 1Ia", v, -(V,~_ . ,,!>tn<;< 
Z, v, _ M , _ "flV,l~ _ .II ..... I _ l, Z;' . MV_ M, • """"'-ion. Th"" V, .001 
v, If. """""",,.1>1<. ~O« V, .. d v, b,,, h has qUOlftt r.,1d L. ""..,... _ f,,,,,, 
[1'>'2. Th<O<etn 1 U I) .... , 5 _ 1'," V, io • '_i"",,,,,,,., 1 Pnikr oIornIilI .,.;,. 
<>1<11)' '.0 mum...! WkoIJ. "1 "' , . nd ", . ,Ie,,,,,,,, 10 lbo'S.., . V, , 0<1 ~,_ V,. 

S.,,, <1>000< l lO to< '.1 .. bfodd of K (Z" Z,) _h .h., ,Al.I I.: (Z,. Z,Wl)_I. 
Wi,. .. ,; Y, _ /(11 ,. 1,1 _in, the """","""I ... ojedion, COM;';'" Ii>< pullbock 
,, _ . ,' Ill _ ~ + M ,. N<>t. ";'h .. , S _ 51"', ( '" V,I M , '" K (Z ,. Z ,)l "'-... the 
",,,,,,,ieal ,urjection. comi<I<r ,to< pullback It _ ;. - , ('~ Stl><t V, _ S. " ;, folio ... 
,hal R _ A " S. ~',,",..,. It _ A" 1',_ Moreo .... by 'pp,m, [f\ Thwrao ).0) to 
Ii>< pum,.ek _",,, .... 0{ R, .... iO/<, ,h .. ,t.. OO"""ieal ... ~ pe:(S) _ 5pe«RI 
it • t.otne<>mO<piu",,- . nd nc..c.: .n O'*,·;""""'pIw ..... ThUs. d ... (R)_ d"ISI _ ~ 

M .. ..,..'. n.eom. 2.11 Ii ... 
dim,.(R) . "'P 1dim.IS).di"'-. (5.,1 + d .... (l)+ l.d.KSI."Wlj 

_ lOP ldimiSi.d,m (V,I + O+ 1A.I /((Z,. Z~l) 
_ .. pll.'+O~IJ _ 2. 

H,,,,,,_ It iu (t~ .. 11 Jan.reI d"""' .. W, """' "'.- '" "";f1 (.Hd~ 

(. 1 R«all lh1' R_ M' V, . -'"_ v, "'" V,'I"< ioecrn", .. bIo. i' foil ..... (rom ,he 
",,,,"of (DF. fuonlp/< H) Ilw ~" _ OI, " It oII<l " ."," It dc_, II" ",,,; ... 1 
ide. !> of R. ,h<. 11:., . ... nd .0:., . V, . NM.'. 
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!>oJ, f'ropo<ihoft BIO' fi'· ... 
~"". IR.,I _ dun, II ~ ,1 ',1 _ d"., I I',). t.d,,/\ il,. Z,l'.) - ' + I _ '­

H,,,,,,_ R., ~ ""'. jorr",d """,.i" .,.1 ... R i> oot IO<III~ JoK>nl 

,. 
(1)) A. ,. (DF. h.mpie> 1210']. If _ A n V, ... GPVD. H,,,,,, id. [Of. _ I~ 

.nd '0<0110" ~ .Jl .nd (D. Propos;,;". 2.1], I< is . "';n,-4_" donu,". 

1<' Sin« 5 • • _ r·, . • '< II ... M, "S . .. , ..... I. 1"""""" .. , .: ,1/ , e A. A> If _ 
A" 1',. ;, 101""'" " • .a, ", .: R. Sine< SpccIS)_ Spec,R, ;, Oft on!o: •• """""""i .... 
• , ... , ,, ,, ~. hoi"," ... ,,""" .... ," 11.. 1. fact. .. , . ",. ,nd.., R. , . A. N." no". ~O« .. , R., _,If ,. tho! 

~" .. , [X]I - I." .. , ' . ,[X}I • • r(M , [X] , 

W, PI"""" to oha.- 'h" <ocll 0/ ,he .... ",,,,;,!. N",,-,.me. K(l,. Z,I ~ "'" .'ttt><,., "V<' k. A' ~ V,. Thu ~ apply,". [HlI !. R .... 'k H .ocI "Tbeo!no lS] 
to ,0. pS<\O<I<:>-,-.I •• u"o """"'in A, . " II.", d, .. ,ArX ]I_ d'"" AI_l_J: "fIC< . 
• ,(.01, [X]I . 2. ,d. oJoo Rem.,. 1.101, M""""" ... no< I< n j.n.«t. dim (R(Xl) 
. , .. dim,R) _ ). Of roo .... ,I>< bd" " 2 !'fin>< .. ,[X ) " ""' • .,.,;"",1 i<I<aI: 
1<1 N b< any pn""''' REX] Pn>r>«11 <OIIW O'OI .. ,(Xj. E_o~y. ~'(NI _ l 
.Dd N" II . ro,_ Th.~ «I hoI been .. "biiohecl. w;,h ,,"' ro, . 

Id) Th< ,1I;,ud< ;""'1",1;'110,,".11 f. ,l> ir w, ~ S - II!A·J.Dd P_ N I" 
;,,(')II~ 

~IINI ~ '-"_~'''\'.'II ,,11)1,,) .. 0 _ ) 

"" I .. I _ 1t"'", I~ ) ... ltll" " III ... t.d ·11! (Xl/II ) 

F", '"' """'",,al rond.""". r<eo.lll,om «) ,hot ~H .. ,) _ I .ocI ~" .. ,[XJI -, . 
E .. m~ ).1 ,ocI J.$ ... iU .. 1.1« '0 ,be ,.rr.cicn , coodi,ion in P,opooi'.,. 1.:l1bJ. 
fin'. " "ill be be,pi., to .... bi;.h ,II< [olk""'1 ""W<. 

I'r.,... .... ll U1 X, . .. .. X , '" fi",t/)' ""J' 1M"'","""'" "'"" • 4 __ I! 
. '*i<I! ;. _ • f/<W. "' ....... l ... d;nl.IRI <.,. l1Mr ' 

1.1 If II(X , ..... X,J " • Jo{fin4 4.-1" ,Iw • 

• _ d;m(1I1 

. " dlmllli . 

(b) A..- d;", (II) ... I. l1Mr II ( X ,. _ .. X.J ; •• JII/J..d ~",..;" If .... ","j' If ,"" -, 
Proof. '" ,~ _. d int.11! [ X , . .... X.J I_d'm IlIlX , ..... X.JI ;~ Oy • "".1, "",,11«1 
;" s""",,, 0. " ..... ' ' 1' • 01;", III)" dim 1111- Th ... 

, .... s.-'-. d;m IR)+d;m (II, 

•. ~"", im ... «H,'<I, y"kI'I'~ 



,. 
n. n.. -r --.._ ;.. "J"<C'>I cat< at "'-_ l.llb!..toiI< ,lot -...,. II"" 
-...- ~. "fI«>'I cat<a/I'~ • 

t ...... :u. F", do<~ pao;c; .. -... " , .... nioo, • ~.'t<-<I_",i · ,1_ 
,0li.0,,, -.'" ~ ..... ...",;" tho ..... _" .. , • ..,.. .. Jrn- .hodl./Io PO!,_ial 
~ .. ~[X •. ...• x. ) ~. 1.110"'_,0. 
rot • ,"u.bI< <tm<"",,;ooo. " " 1/ .. ito Eu"'pio Jl,.~ ,,;,~ d,m 1l1i_ I 1M 
<I''''I~'_'+ I. A. ,. 1_1.11 ~ ""'. J.«.,d <I"""i •. TIo: r,nol .... n""',.,.."..., 
<1 ... :11,,,- Pr __ lJlb~ liKe ._, ~ !. • 

[ ...... ll no....""', ...... ,,«.«1 ..... T wilh ._d .... ln.; .. ..... 
_,w _ .<._1 _ .... ' .110 pol) ., .... TlX,. __ . X,) io. JoII&'--. 
To ........ __ .. h /I .. ;" Esa&pltU(.\ ""k duIIl"._' .... 
...... UII_ ). C_ ,_ I iod<I< ... i ..... r. r, •...• r. .,... "- and I"" T_ II (I'). 
I . ... _ .. _ a/ [I .... piII 11(.\ // .... ~II_ L • "'" .!FbrM< ..... i, TIl ... 
b)' {IIII!. Re .... ot. 2.6 ,lid r-- ;!$.I '" ~rt 110, c!t.n 1T) _ <li"IIII+ 1_1 
M __ • ~' AI'IIOid", ... oIt I_ n.o.e .. o.J~.1I. , ~ d; ... (111 - '_1 jmplia , .. , 
" .. III(Y" , .. • r,ll_ ' .. <1; ... 1,01) _ -+ l . Tlon . ~ I ;",,,h,,, dllD (T(I', •... , r,jl 
_ <l,.,III[Y. Yo' _ , 1:]I _ IH H+I _ , .. ' , 

N<.~ ... com".... . . ..... """; .. 0,_ ~ ..... , 
oIiooI, IT'J- ...... 'II(T)I-I +<I ... IIII_b J _cLmin 

I. "" ........... T .. ""'. IaIIaf<I __ 11 ';11 --. ...., .. prOof ..... 
T[Y,] ;. • J.a.r<I --. __ 1<)_"",,-t11_ I_ we b ... _ ,1000 
_ .T[Y, )l_ 1 ~ . _ !. ODd .. __ 00017 _ ""tT[Y,lI- !. """., io ..... 

-~ 
dim. tT{Y,jl. dial, I«[Y. Y,lI- h ..... t«)- h ' - !. ' . 

E .. m ..... ).(, ... 11 . .. _~ '0.- , .... , _ orhy".,. ......... C_I • .,. lllfOl 
;, • _" «oo>eho_ Spocir.c.n, .... -.. • muimol ;.,x,,1 !of 01 • -... 
1: ,II< mOd .. r ..... l _ TIN. ,II< co""",i<ol -;.0'''''' ,0: T- l,' .. b""11) of 
1 . • OiI ,II< ~lIto.o:k ~ _ • • '(I») w, .... 11>'- ,ho,« , .. to. . J.""d dorMi. 
iaeadld,1Io _ .. ,;,,,,,.,,,.: 

11", T" • _J.IIo,4 __ -"111 .. ", . I) OJ • J.Ir • .,) d.,..., ... . "". " .,fOtno< 0 .. ' 0 ; 

11.1101 Tood D ... .- JoIIord _ .... ".Il ;. _ • ...- ...... I). 

1111bi1' T Ii . 10""" _ ... 0 ... _J"", __ -.,01< ... . _ • 
.. _ '''''''00: ..... 0 

,UIU T .. . J,~.td _ .. D". _oj ..... cIorrWo.. d .... (1») < .... Pd 1 
.. . )"In>< 0 ' ·'" 0 



1', ~ 1;!U1{'1..-,. I', . I<iV)(l/1, ,. P _1'," V, . 
A _ K.,. UKWJ(U], ,_ .. and T. ,'," " 

," 

A, in hompk ).1. [N!. n.rottm 1l . ll l ....... 'hat P i • • • ""-<li",,,."".,1 Poi>­
f<t dom,; • • itll I." """im. 1 "",.I~ M, - \X' ~'I[V), .. " P and M, 
-VI\{VI[Ul ... " P: ond ,h. , p., _ I', and ~",_ I', . Sim i ",~y, [OF. E,.mpk.:!.l 
.1Id 1,llO)j rdd' ,.", T ;, ... -4i .... n<i<Hlal o-"b Ou' (~-O 01. .. ;""" Oleo ..... , 
dl, .-. r.nd .. , _ M, ,, r. . nd , .. , T. ,_ I', ond T. ,_ -I. No ... hy P,~. 
lioo, ::SI. \ . d;"" ,T.,I _ dim, ,-\ I - dim, I V,I+ !,d.11( (1'1'KI - I .. I _:;> I 
_ d, .. IT., . TlI"~ T .. "'" 10<.1,, ),",,01, h"I •• d, T;, I\()I • Janord <l<Hn>i. Ii""" 
d .. ln_ I;, ..... 'h .. 

1'<0.'. <on, idoer .\f . .. ,.Sp«ln.fWI to. "".""""', ,u<i«'K" • 'rom T ""' 0 
k _ TiW ;, V,I"!Y,, " K(UI /'ul D_ I: [U] .nd R _ " - ' 10. ()I ""'''''' I> II. bWard 
d""",'. and ... Itll< ~""';".' r .. 1d ol, .nd """"', .1",0,,;" o~r D. 10 mn, i • • 
only '" pr ..... ,ha, .0: ;' • J.n"d do.".;n, For th'~ _, fin' ... neo"m 2111. ) 
,ha, cimI RI . .... ldiloln <I,mIT,,)+<I,mIDl: · "" I I, I + l ) _:!. N,," via 
Th<o",,,, :U I(b~ '" ... '" 

d"", (R)~ "",. {d'''.lnd'm,I T .. )+dim. 10);-1.d,111011 
~ m .. {ld""IV,J+ I + O) _ ... ' ll2) _ l • 

E ....... ).1.(.) 1..<t V . ... 11' .. i""""'PI",bIe -.Ito ..... rinr< of • • ui"..., r .. kI 
K. ,.;,), . _ d""l1 V),tl 0JW1 d,m (WI _ !. n-. by {N:!. n..o..,m 11.lll. T _ v" II' 

i." .-<li!n<ltlional Pllilol """"*in .. i,b ... ''''' "", .... 1 idelk. .. , "' . ot>d 
M. deno,ed '" , ... , T • • _ V . ... T .. _ II' l<I '" T _ Ti M _ k be ,.., ca ••• .,.1 
' '''.i«b<>n, W. lu""" ""lui" , ... , • be " .. i,,""" • • Iollows: l lou . ........ kI 
F . ... • • u ..... 0 such 'hat <lilD(D) _ I _ dim.llI. F i. ,II< QIIOlM::n' ficld of D. 
and "d.(~IFI_ l . Put .11 _ ,- ' (Dl 

W. cI. im 'hot .II .. I i,lf.nl 6om.i .. To _ ,M. O<>t •• ;. n,..,,,,m 2.)1( •• (hI 
t )w d;ml.llI * m>,{ •. I + J) _ " .nd 1fim,IRJ- .. " ldim. ln <li""IT .. ) 
+dim,(D) + ,AI,I'/PI) _ ma, { •• I ~ 1 .. I) _ •. 

I, ",moin. only '0 """"" l ila, T.o<I D 11<...,. J.rr"d domaiM . nd • ~ not 
altd><.ic om D, 

(bl Sur>f'O"''''' . 1", llor """"'0«"'. i. 1. 1 by .. , in, . '!: , .... dim.,D) _ 21 '~nl 
.11 ,II< otll<l rondnionJ. ioeludi"1 dim IDl - I) The •• Iy .hanJ< ;" .Itt: "00,,,.<.<1 
<OIIC!UI;"" for .. 1 n ,ho' (III< "".'1 D i. "'" 0 lall'onl Mm. i .. In po",,"w. I'lor 
_I .II i • • MfOfd 6om.i • . ""'". ""..ido, , .. ,\( " .11 . 51>«1,11, In (oct. 

p _ ~"h.l - M . I'I<i ,111M ~ D, TIl ........ oon,*, ."",1><, ... mple of. ph<."""".,. 
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