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move explicit about The diffevenfizble s+orwcfure
o +his ’:oell—‘uc.k constructiow. Srece IV"‘iFl(‘A&*’M“V
Eis +he fn&“-‘oaek c;‘ - Smeo‘l"ly -.F.‘ber Lunc”& ) i‘lt"
hqs e natuavel atles. T hes, i+ is o =ly rReccessery
%"}"0 .s?eci'gy charts Lor Po:n-(-s P e'\f;‘(V) . M;‘g
+A¢+ &' (V) & VCK wheve G is +he
éAe‘nJ;nj o+ <he beeolkk (&K}’!"‘t) o Let ,\7 C /\/ “
iﬁéewo“"‘e those points in ') swch Fhoat (VY=o eD“.
Le'\- b= \‘. X' —= D" be +he open book sfwacfuve




co?(e&?euéimﬁ 4o M, Recall Fhat Aherve is
o 4di ‘Q'S‘EOWQ‘V?‘IHS»W b D““ So} — Smx(o 1-1

Se '\"'\ta‘\" +‘A¢ Sal awmﬁ Jtct._ﬁéra,m eommm&cs

Csee Fhe Pvac} o 1S (D)) =

DWH L3 e S x(".\j

\/"’

;wé.,,eve _eb (@L; £) = 7&5 Cff-} . We Wews sepnvs’ieiy
%ccus?éev clharts h;giev poiwts {w T (v3~'V oo d
;g-ow Peiw%x im Vo,

() Su?yese ‘Fé ‘ﬂ"’l(\f\ V . T hen T
,.;e‘low& *S'-WW% +'ae. cews"rvma‘pcow 4"&.«.?{‘ _He-re.
exe neighbovhosds L of w(E , W oF P
and U of ™p « ueig&ﬁwkeci iwV e ad
chavts 9> awd %’; se that +Fhe ‘;a/{ewigmj

é,&’a pesne, comm@éé& K
3

o)

\Li:mk

H eve (A», < %% {8 =« opew sef 3 (&8,8) is
ent opew taterval m ('04!3 . .
We iuclude +he charts ( % 3 a.-\ i ~H~.e.

Q.+l Y e M P

&) S wppose P € '\7 o T hew Fheve =ve
wetjkhorhgec{_ WU & w Ced iw M ) & 9%

iR /V l/(, eg'“ P e \/ so Fhat “w e
ok‘%«uw ~=Hn.e wert dicevam.
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é}; -——%——P %XRM-\

o e

U —F-» UxR®

He've @ : Rhﬂ"——“_” RL IS obtfarned éy
westwicting a2 +e Fhe iuvewvse irezge
o-?— @ sweell nefjkLavllan! 9{‘ O - Tlv;w.s
S @ (s < ';:w.ee.c‘f"fom 7erm~ , CQV‘VPSPB%Jr’nj
. e . Ins(ade‘aj +he chavits (ﬁ,g)
Lon P eV chPie_‘i’es +he «tlas for 4~

vRema.‘V\k o Since chevts of "l’y(:é Y ée?ewé
_._‘m?owﬁft\’ vbois woT &t all cleav whethev

+he diffeveuticble stowctars ofF +he Pu“—'pﬂ,c‘\'
depewds euly ow +ke -\r—oPa(ojtegd Hype of .

- T Fect ; Fhis is P?oﬁvcuy Lulse.

Let N(=,™) dewote +he ‘suu-(eacl;:

éc;me.s‘*{!" wuctiow d¢ 5 casSG’é eLove. /%"ILG +Iia+

3i¢ew ar, open beele b:S%—s D? ) e sy

A= zllsjoa.sl_y Je~£ih.e N (st CE\) SRS
,,,'eevvespwée‘uﬁ é:ge-vemﬁi«,[o(e x‘(’ar«.e'('wva. Aew

+"~€ F‘V’Ojet—'(’c‘o% ﬁ/("‘,c‘p‘) —-—-=“>M IS &Ro /aujew‘
;smoo‘f“tv. az/an.j VCM. Ag%iw it s wef

clewr Fhat Fhe dffeventiable st suefure

ek NC*(;CL) Y .ﬂdefe-mfeoﬂc & e euz:{y on the
 iseworphism cless oF (S*, b) .
We ca s y ‘fzt.e :»Ca//owiwj .

B o




2Tk LW OV - N i) Suppese 1 }‘?" $ D s DO
kﬁvwwekeé ; \g&mf\"wws @/,uj °o . T‘Aem 5
M C‘Q(' \) & wd A/Cd;‘[‘v')

KVE
wl«. Eneyew ™~

tv-aw- eowo wpfh'c
wnd ™ ave +¢pa[03:’rwlfy
@Zw.w’«!e{{— I"?‘ ‘+ke~ve 13 = é :@eomavrke‘sm

b+ D" e D so +hat = Poh N +hew
Nl & M (b0

3.) S&FPQSQ (SK.\%S : ﬂawé(gq,g ‘yb

oS t.’sgm-@ﬁ(?he‘:e,, beotke

, Tfeem N (et cb)

/UCQ{aCu>a I§ +the beook izoworphisno
h: CS“ 3‘3} — CS“;EI\> @&‘{'ewés +‘a

S*’#m"jr HYES  womsp

-

=
d iHHeemerphisw  oF D' | thewo
MK, cl) e Miet,ck') .
T he i:ﬂrea-i:- is obviows.
g N C =4 i 5 + wo | !ﬁ o8 k 3‘?’;#&@4 “Kres
(s%:b) w nd Csﬂgbi‘) ,i.sg'hl'o!bt'c, i f theve
s @& wmap H VST — SN@ R se Fhhe?

, Iz/ Fs Je’*j?';e‘*fea‘{v‘aéie, exele L’\% =H<. )‘?’(‘-‘\) S
a o ifteonovphism | he = g , awd W
‘s @ Besk 1'5@wuo~v!>§n€sm Foone (37, b) 4—9
(s®, Q,’) . T hus is 0‘}9?:‘@ Lbeote stawvacteres
9 ive d'£‘§ eowt G‘VPLLE%'. bovawe ked -&:\avc‘-c‘ou& .

33 TV, Asa I&' o év«w&e! Jﬂ'éw«zﬁ('“o@
2 LD es D 's  obtacned Fooewe c<b
Vi 2= Seeb  heve F!DV—sD* 5
Fhew Mot ) & M(x,ch).

?\Peo's" ﬂe‘s ‘Ié/!;w.s Je’ve:‘ffy ;'yew oV
dedinition o The dc’ﬁc‘rem".‘aéfa steactures.

*.¥ @,

15 kgmeomﬁf-?k{:,, feo

"o
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I+ Skgafq{ a/sa be wmaq’kd '5"’&&'{' f ‘f'tte..a
case of the lLooks [x1: S — S (HFhat s
S-a«r !oeva.wc»a.&t( egclic couavisz) we d o ‘og} the
wewarks above; obtwinn wurpueness of il evertialle
s‘i’ovmf'«ﬂ: . T his “ﬁ'«.c"g‘ el éelp +o Pin~foiu1‘ fée
Jiggevea'{':‘aua s"'«vue‘&‘u#e o-p- 6'%"9‘-&? | P, i.e,.f
,-g (b wat cons. | '

T he uwext Seww [ewmas delinente -F«-r‘iéée,v‘
,F‘V@Fe%"{’ies O‘Q 4+ (e fnu.{(r-wlgu(c C oS '('mwc-l{,‘@w, ,

w24 . Let \i'mmt == /‘V\'M be « P repet
em&en{c"r‘nﬁ o*g— smoo““«. maw.:‘-&(és. Ase AR
that M s =~ counected . T_kem
=) T heve exists =« & weatih e
K . M R Dl v ¢ Fl (o} "3 fvejm/qr
V&!ua wad V "“-——"@z‘ (O') .
k) T he weap % g anigue w“p £ o
hamw{-efa}a Pﬂesevvzng Ffvaper‘}‘}; @) .

M Sfﬁce /% s A- ceumet‘fe.e( 5 A ﬁa/(@ws‘
"§?cw~ = ﬂﬁj&V—VF&"g&vix Ferucwce FlheT
Hi(/“(-ﬂv‘} & Z . rn“’égvge"l‘ H£CK“V§ ® g
E-M—\/)S‘j cwheve T |7] dewetes koma“(‘egaay

' efvs:es &-ﬂp wap S Clhoose = Acma‘?(g,a‘y

class B: M—V —> S} wepvesentivg L eZ.
T here is Thew wo F«rouem, A c,(a.@esi’u.j =

s peooTh weap o2 Mo D se That @{"M-\/ ~a
and & saf isFies pre-r*py G« T he
Aomo*"orj - muf'fveeue.ss ;s elexs, '




| I3
|

Lewwmeaz.6 . Let VeV M™ Lo poeper
’em LCJJinj: e'F' s wmooth mant“fcljs . Assu,me 'f&e'f—
/"( 0t d V:%., eve each 2- counected. L.e,'(_
2”3 V,\ — M "dewete JlLe 31\!&0\) ivelusx foms o
T hen +heve exists aw emcailc‘wj o Ppivs
3: t (Va ,Va\ —_— CM;V;O Se +hat

(@) ;_,(\/13 iz transverse o V;\
ces i Fh g,(\/zx (\\/5\ = v\ e
, &) 3:—' is isetopic +o & +k,#as—;3(r\,
‘ weaps s«e.+is¥y iy, @) .

' ) 4, ‘s u—m‘?ue. wp fe /:307£a,°) 74—4%94,
! WLG-FS st c‘s‘;}:mj @ =wed (L) °

i
!

I v'go's\'. Fovr existewce | wobe ot Vi Wes
:a. nec'j(v.éof“meé t!i'g'?eame-rr‘»\ic +e VzKDL ;o A .

T haws we “ew cwrite Va € Ve Dt < /V\ .

Le+ od v& —— Dz \oe' a weap w3 £~ Lecwener 2.4
se Fhat o'CH=Vi. Define &: Va—Vx)a M

hy XK = Cx, d(%)} » T hew :(2 (st\/\\)'—t(Mﬁ/w.)
@awd safisdies Fvvefev‘['jA @, Toeo sece (k) ,
define 22t Vi — WaxBD <« M by

2e() = (o y AX@D) . T hew 26=2  am

'Z:, = & . T his F«vov;Je.s Fhe I.SQ‘ILQF)/. Pevt

;CC') is & +¢u‘i{efw '

(- P X
y w———) 1// |
AN \ ' : =
. P %/ 3 P 2 \
i . -
i 1 4 - s yt i 1
; ; A : —— o M/
. L I e
S ; T
L IAR . ? N AN
X Vv~awwd S
I} A 4NN
L N i g
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Bmk_o Giveu. vcMM ®R S IE% N Lgmmq_ 2, 4 «.ne(

a boek b:St'— D" s it Follows + et +he
;Pwﬂ*‘aa.c.k N(eteb) is actwelly inde fe«.&ew‘\" ot
e As  we have «lvexdy obsevvel, +lhe
5& Lleveutiable etwvuture o A(t seb) ‘s the
same asxs ML) whew Fhe sm-.-:e-PC‘:-uj

'P : DY — D? is olbtained L rowo = komeomovr(u‘m‘.

iD= D' se flat 4 =hech . T hevefore ;,

we shall now  dewste “Flhe puall-Lack M)

M (,V k‘) .- 'T“k«,a |
MV ) — D

B (l B
[
e ;Dz ' .

The \ov‘&w.u‘n.e& £ \ava:(’sow. @ MWL) ——s M
(s u.vuzw.e(y {efeormined Ly VeM wwu d +he
book (8%, &o}

Y;g_e_sgﬂg_rg_za.ﬁ_e VV*@EV@]Q\. L \poe{; S'{'Vu-v(-q.fvt PR ?; Dt

Qaee' inclws fows V\ C..V C M ®RSE (" Lemmq 2. S"
thew. +Fhere s aw suclusiows oF bvauched -S\om-‘coces

Va Vi ) —F— M(Va, )
lfir*’ ‘ Lw
Vo, —g—> M

‘WAeve }: /s +£_e mg,b ¢Lo£¢;"¥«.e‘;{ec{ ‘ot Lemmtaeg ®

“P\ﬂoo&, Restrict +he beauched ‘FZLV&4~€@«Q ™o
“+o g:,(Vm) . Siace 3:(‘/:&.3 r\\/&. =V\ > e &




/8~

See ‘f"éu&'l" 7“&@ Vﬁs'f'#;hﬁéedf f-’é"yﬂ-{bm é#a “@C éeﬁ"
4/0&3 Vi. T+ is Fhes e=s y 49 checte ‘7"'!:@7&*
+‘t@’ ?’QS‘%’&‘:‘C‘( feu (S j tet ‘ch'f‘ V&(V,’) L,\) -

T heas we obtainw cawoticel irnclusions a“’:'
basnched @JLV«:@{@%&. A wusefel exmmpfe $owr
2.& s as ollows . L.€+ = C g"k < %"’”"'
cbere K s & cedimenzion 2 closed sul mmer'-[sl{e!
P g‘ﬁ ot sel S& Q-SA&K ;s “+the staewdard -
fuakuoffed) juclusioos T hew we eletaia | Fwow?- &,
& mappicy f“ S P &
é("gé) g\gvﬁ, = K. Twaukhtﬁ +h e beole U]

we obralw

SR, e s ST D).

| Qe s QR
Bi’:{“ S&(thﬁsﬁ} i s “!"(A.e ﬂ-¥aié xﬁquwc(«td
eyelic  cover o S <long K > word
.S'&“ CS& 3 E@.T) AT S&F& Sinte Br@wnkiwj

,&Je&j s aalaotfed s,ak@v& bes  wo e#edﬁ'._
Ty vatone é: embeds +he brawcked coveving
into S&*z e Le%ia‘j K@Eﬁj stand "g'e'f‘ ‘
é’S*(N)&D we  obtmin = pwiv (S K ®L<])
for eack paiv (S* R). This w:/ Le
va'e)l:e‘re‘ed’ ‘)‘a @5 ”{"‘\e d’--r-&:»ié ,gag_,sl_g_g_
S&siggnxfow 4@‘?‘ CS*.) ng CSQQ ENj .)

ﬁe xe z"f' seefios cowasiders boawched ’L"vae';l'O:QS)
@ 1S f'ﬁj ;aram knots R < gaﬁ} w"ﬁ:’c‘. Jeae-&‘n (iee
Fhe ey elic £us peusioas .
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3. Brodects of Ruots awd Books

Dc-'pinz‘t'iew?o! . A I_Sw.e‘{" S = ?q.'nl* HC-‘-’(S*, K)
s bere =< CS“ 1S ® C‘ecf«'mensio« "'wo swme’:[;/J.
- Givew KCS'& , *there i e («,om.o*(-of»y—um‘?nc
map (in +he seuse of Lemmn 2.4) o SA—-————-’ODZ‘
ewlith 0 as « »reju(e'v V«t[«.e) aad df'(o} = !‘<,
r‘?‘ ol . could be wade wte ez."p;‘a#a,‘('iew o st
+he comrl,emeu"f of =« ﬁ"«-fvw[w.r &e{yéﬁeréeee{ 070’
K3 +hen we -waac/d’ [Lcu/e,,, R oSPpen book s‘fvxc"«?ﬁg-
—;oar S‘& Cou«ev&e]y N +ie inclusion. of Fha Lh«.c{-‘oy
ef a book steucfuve o« «, sféevc. jie[d's a kuot.
Givew « kwst K= CS&, K> oend an epen book
(S“,%). e sk«.“ de‘g-iwe,__.,__.&._,__._geraéwg’{' M___
KQHD = CS‘WAH> K%‘o). T his il Jeue—rca(r'tc
+he Cyc/ic Swespewsion mewfioned ju + ke
Previows seetion. We -g:iv.s"’ Ae—s}ime ‘I"L\,e)
Muw:%ié K@& el ‘ILﬁ{en Jc'SCﬁtS’S ;= eméae{d’e'ﬁ

n ot
/R g

S«.?rpse Va M it A e- couxested

So Fhat we caw Fovws MV, by =2, M,
Nd+e, '{"“r\.at."{‘ 'H«.e baa—w&tﬂ’y éecemreses |

ws $ellows: DM, N& 2mbv.b) U MxL)
where L. is +he Lo’wéiwj o fd +he book CS‘,‘@} .
Of cowese y @ (?M(‘BV,‘QB A IMxL aad Fhe ceunion

v iiv\. +he Sivet g—owmw\t reters do e ion 4/001.J e
EL"“’“"‘L"‘*.&(- T Ae d;Hevm+i¢6/e storecfure e«

+£.e bo«,wcfa'ry of M(VA\Q I'SSFtr.'ﬁfeJ L] s conafruefiox,

T +his case , we cowld @/so Fake Bda(aV, L) «uld

:ﬂXL ,aué )«J;H +5e w®s wel -‘""‘f)‘{e""“] ,-’F "‘J/.QS
%tle'gﬁue + ke d 2{‘;‘873«.4 cat L/e s“f.wes.c'fu”e e The wwroso,
‘rn. Py ot owr cowstwwctiows i+ will be

ost convesient Fo bhave Hie diffeventicble stoxetrre
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sPecigieé a«."omm*\'cuus g-d*ovw +he Je-\:ew;-‘r:ws.
! To defiue K®b we ?veceeé s Sollows.

D}&‘l*l\'fﬁ“-g GWew a« kuwet ‘K CS‘“ K\ a.mc{

,a éaok CS“ ‘03 ckoase a pPvop e*‘y eméaJJeJ
Coénw&eus‘ow +wo smkmam's'ou F C D’&H so Het EF-KCS .
Thew Kab =2(0*"'(F1) = $H(K,) U (d™xL),
(Lis +he binding oF (S,0)).

IF the beok is Fhe eam‘s‘l"y kwoT (g\ {%-13
H‘\»\ew HRelal = S&(K \:Q:.\) The  a-Sold \»:va.ucke&
%.c-gc\ic covey ot S a.lanj K-

w kb el

To obtain The ewb &&ma Kebc

we wneed a lewama.

Lewma 3.3 .. Let M e D*? Le +the

steudand («.nkueﬂ'eé\ ew bedd i ey . T hew g-ov‘

any Qook CS E) we have
'&4-'3( D-&««l 3 A Duk+n.+9., .

E_ﬂ.&_ Reqend D% = TRD' o (@*0)= D,
'Tﬁcw +he ¢e7evesewl—wﬁwc map ok D""""3 —_— DT
i\'s 3wcw E_y Pma}ee"'iew owte +he D‘ &a.c.‘('a'v‘. Hance

Pw“ms beu.k "Hn.e Lra.wc(n.e& &‘hv«.’(ﬂew ove. v DL 3:ves
ws | DAU(DMLL) & DMIXDM e DR

De§1nnL‘ew§+ blmée«r 'H«.e Same h.y ?o‘\‘kescs

«s 3.T let D'AH < DJ&*‘B be +'\n.e_ staudawd
ivnclasion . A?f‘ﬂ Lemmk 2.8 Yo Fhe +#: IEa

F: c Dlu-\ c DRY3 , oL‘l"a.lw.iﬁ.J ;‘ D “(F’ \Qc_..; D t!( Aot )
%Takins bewudavies and wasivg Lewmw23 | we

oletain g_, Kebh e —m S&‘M“. T his def tues

Kolb .
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/\/o"‘e +L\£t Thig de%lm:'\-iewg %eéwces +o +he
cgc\m suspeusiows whew (S‘;E“:\) .

Heve is @ wmove symme-i'mcd ée#»v«ciH-:nw

of K ®lb .

Lewwea 3.5 . Let K= CS% K) be a« wet
g,nd’ CS"' b) @ beek . Let ¥X: D’&H — D
be =« sweeth wap with ¥ ') = y ©

a weiuiavr value awd BF =K . L.e"" a2 P —s
be & stavdavrd smga‘“\’\r\ina ofF b Casin "%"’\A,e..
wewmar a.*H‘e'vf - %se ‘H«ese e w2 +o

Sovwe Hhe pull-baclk

oM(F,b) —— D™

| r

D«&-H ﬁg > D (3

| 'T‘h.ws DA (E,b) < D** x o

Thew  ( S* REL) 2 (¥ (R .

_Prb§§ .« We have ol #c@aéj fdeu4$§feé K@Qﬂ
-2 4 "’5":\& (aeu.WJan og‘ '§-E¢e ?u.§{~§aa,e{‘<y TLL%.S
it suffices o checkk e em@e&éiwﬂ . Reeall
+he wmethed of Lemma2.§. We have “he

Lot

+@‘§?\€. F < b‘hﬂ < Dﬁé’m“3 D D » 'T"\«.e v & p \(

gives wise o ¥ DR ——s DR R T () = (o, 0000 .
The waap o4 D‘M'g — T is  ol: D'A“XD — Dz
X (%, 2) = . Thuws O(u%’ ‘@ %suej Jhese

raps o cou.sirw'u.c‘ﬁ’ +he ?u.“'-\oa:ks y o heo
conclusion of 2.8 Follows e-&—h[y
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Dedinhion36 . TF (S%0) wnd (S%E) wsre

beeks we  maey deline au M &@% (S‘M“ }) U)

by ff‘gsa.-néma +he fivst beok as cie.'g-.w‘naj

o kust (S,6'00)) wad Faking Fhe kuot preduct
We shall see /a*f'ﬁ:m;{'r’m'f‘ +here i3 = aatuvel

’boak stvwetune o R wi‘“ﬂa Liwéiws k@%}i .
7 huas The onéuc’f" of boeoks becowmes a« besk .

Lemwma, 2. 7 . gwew beools CS ‘a\) e d Cgmg ki)
+hews tb@ & & %@b

Proet. Let #:D™— DY aud i D""—s DT
be besuwched ‘?‘bvx'sr&‘uw& cevasfaeu‘rw 'ica Q @er d é
Lﬁ‘t‘ ‘%6" D&"“"‘”D be a d&geamav?kss% ot DY
w&;gk ';nnes & CGH.Q‘V' ae.heﬁd‘ “i"\&e; {acmnimﬁg a-nd'
se +hat Fe(eh = (%w 0<€’<<1). We waa. y
aSTuwte +hct e’ s ESQJFQFE& +e the iéav\n\ri‘*‘y
A‘k’e‘ewsk YR pE S‘Q : D —p D* (og€s= e z0
+\A.m+ %o'—'—‘-:ibi 2w ”“g@ CQB = O, L—-&+
Te=$8e1 and T =FeoP'. T hews Fon
e<ege’ { M DM —>» D' has +he ovigiv
&5 e fv‘eﬁwi%v value awd "P”{‘Co\) < D“H
e = Sa.kma.mig-e\é cerith Eowwéavy ?SO“FGP:‘: +"o
+he k;uéiwj of b Ccusegaam‘f'i we  weay

wse e auwd 1 +o  Sovm 1b&lL s

XE | > Dwu-\

L

D%'H ’?’L - D 2

T hus bet = (?(D“*‘XDW*‘() @ Ke ) Ey

L-emwtﬂ. 3.5, L—e“";w € appaoaciu O ise‘\’o?»s
-t +f 3 7
2%e ia (I x D" ) . O§- COUNSE Ko ae?«fw.s
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2 sinj«,{qrifj 5 but +Huis ceceurs in a collaw
axway Loowm its \o_aa.w&ax_y- T Wws we

cbtaiv ﬂ)@ﬁ:’ = ("3 DY x DD EX@B . Siuce
xo is c‘e;\'wea SJMMe+v|cn‘( ¢ o '('ew««..s o'?'
E aud s +his P veves +lat tb@ﬁ;’ ~Aeb .

Bs_meie_. TS b=D&k)l oud b =LC2)

ew,g;l'j kusts ofF &ejfvee b wnd 2 4'es/>ec_-(-¢'v'cl_y .
Thew BeE = ($*, CL1®CA) s tTovus link

ga‘g‘:‘ ""\yFe ) (&VQ\). Levama 3.7 is = Jewev’z(:‘:e{r‘om

oF +he fact Fhat & link of type (4, 2D
s CZ««"Va(em“’ to e [iuk of ‘('yFe (-Q,Ji.) p

o}:ev\ ook (.S ks w i Fh Lunclm.j L y W

s hell sSewme+imes dewete KO b Ly K@LA
where it is wnderstood Fhat - has «w ope
beok stvwctuve. Alse , we wuderstaud FuF
bt awd LK both stuud for KOk .

'7"4.«.3 P wmodwct® oF books is  commetatives N while
e ke P wvedwt o = kwet wud b solc

‘is commutative By §e~f—,n {iow .

M Gnvaw R kwet H< anJ | D .
aud Kob by ReL

T he ‘res"i' ot +Uis sectiow ix deveted + o
3w.w..3 cut awd f-xs“‘e Aesr.-vi,a-{-?ew e‘?‘ "
K ﬂ__ |

L.e."l" "K‘ = (S‘h K) ke e kwo"\'. giuee_a

Cthmeu.Srav. +wo sub mmw«‘ye\és O&' - .ste-rea
have +wiviel wovwal bundle , we ey wsv\.-l-u
S* = Ex U(RXDY)  where BEw = KXY,

T heve exists a map % Ex — S so
Fhaet o¢ vhe.;:«resew‘-s +he 3euevu:§-ev Few H\(.Ele\
_aué OLI?EK K XS‘ —p S is f’MJéc‘{ e oxw YlLe
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%Se‘cowé Lactor, I+ (S‘?) EB is o beek straucfure
w it giﬂi\'ﬂ.ﬁ i Cg'ﬁ we Moay ‘,uay;-;-e)

SR = EL.. Vv CL-X D‘) and choose @ LB S‘
s gq*/?.‘.s-g, :"j :dgw%-{ctti oau«.&.:&iaus «,u:‘ seo
is = sweoth $‘.Le~:‘ L«.\«Me to've.sfuew& ?u..j

+eo +he b ool s‘{'wwc-{'wv .
’T"kms “Up e mﬁ_y ~§-awwﬁ. JT'L\»% F u‘.“ - L %c.{“(

Ex Kot Eo | ,

EvxabE  ———— =
E‘-( e =P %‘ -

This is « Welfwe{e'ﬁiuﬁé mme%(d 3 oo d

B(Erxa EL) & (KxEL UL (LxEr) .

LoPpasiTIoNs Se B Le+ H< a.wé ﬂ..- \oe @s wbove, .
T hew ;, o5 « s i+ afd 3 |
Kl & (Kx D" U(BxxgEL) VY (D"&'ﬂx L\)
cwohere bewnud RYY }Aew@.‘@iga:(-iaw.s e wvasd e
s Jollows : "B (KXDE‘H} & (Rx EL) VIRXD % L.,\)
2 (D' xL) & (Exxl) u (Kxd'xl),
Tl\.ﬂts ‘;“&e‘ seCewé {ae'{'@@‘s o e iéeu.‘;' I“gé‘eé W,"!‘({V
exch es-Hne'v*) while +he Fiest -@x&z:e«rs e j/u,e.cl'
fo D(ErxsiEr) .,

T he em\aeééi«uj é»- T Rl e
be desceibed <35 fellowse Defive the.
geﬁcwa‘mﬁ mm.PS s

dit K x Dt S4x D™ é;(w,g)r-((w,w{g)),gﬁ .

(wyrig) e KxDelT

dov @ &}
S

mezj ,

éﬁaz‘- ExxaEL CEexEL < S&XS‘@ .
43t D' x L. —— Dy x N R é,g(qﬁjw) = (L, (W, ()
(WD e Lxpre ¥,
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) EH&‘V‘& Ue“ 1% 'Hf\,e, Lm«ucke& v -S:;Lﬂrec';‘t'ow
-i;cevves?ow‘ «-3 +e '?ke boak (.S 53 S s J

o< : DAY —sn D is  the wmap +ovansversal +Fo ©

se thet o7'@ =F | BF =K . |

R;_e__m;ds_ We. m&ke wo «.#em + o aivec+{y
_ispecity +he di Hevewtible sfvuc-(‘m?e Vieao.
F‘“r‘-;&ﬂ ® 'T‘ktx ‘brvo?osr\'«ow s:mfb ohevves
ket i Aec.omyesv;-.ow is o veswl{t o+
06&’\" éegn\ﬂ. C"’.ou.s . . e

FV‘OO; RQCQ“ +ke CQ""&.{-‘V‘WL"TQQW 7 'S'QV‘ K@L—i T
,;L.e'\' M=D*™ o2 F Lith BF =K. Thew

f-ii..—j}K@L BUME, ) = M) U (DR X L) -

But BMEK.L = ™' (Ek) V w-‘ (RxBY) = 07 (Exdu (R
Cwohere " ot ‘BM(K L) e S s  Fhe ’-mll_—.{e&g‘s e

i,ébr«wc’k_e& i ‘ovq:f'mvu . /Vow'n"\ WHE — Ee

;a_nd o (Er) < . Heuce we have +lLes

iétajmuw e _ o e
M ED > L < D

[ ? E l@ ‘

Ee % 53 < D* |

Heuce a4'(Er) = Ex xgEL, T hevetores

KelL = o O (B xa B U (KLY . 7his
 pvoves e Fivet -w'"f‘ L R _ _

| 'T"ke second pm’n‘l' &e“ews in F*he sawme.

ﬁmaunev b boeakin “w +he diaqravi
| 3 St o 9

M(F,b) ——— D' S

l”“

q,w.é @ RARMAA Lwn +k€’— . emheééu&. & .
KoL == Mmm S (b xD *')

S.L«-
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i Lef $:™—— © be & Pefy«.om.iec\ weappivng
:‘u.:?"'k, RS :‘se\«.‘{‘eé m’n.Sw(ew:'{—y at +lue a««iﬁiw.
zRec«.“ +L.a.+ cwne &e-g-\‘u.es +he L{_‘_&s_ q‘g‘ +\«.e

Es:‘,n -f-('n"i'f'j 3 L(H < Swﬂ \ \:3 the Forwewla

LY = €71 N T Heve S™ dewvtes o
ésffgeve wbsuwt +Hhe eviarn o'g' sweall padius,

. We w=lse weite (S =&Sw“) LY .

e SMiler meeé +hat +he bLoek strwctwure

EQsSocicd’eJ with sssc,;iv.,,mg._,,,_gi»ju(gm’f'} PCC VS

_.,i;Wa.‘f‘.&*‘%u‘, ° v ¥, The ;:bemivj ot e

. écomy%emewﬁf‘ i s g iven hy : SV —— ,Sl

0 = /IF00 . T Thus we  shall et LD
__dewste Hhis kuet with ids op ¢ beok stvectave.
s ® ivewn wmuothev =/w wfﬂtm{'y e G —
e wmamy  Torwe T+ Tk @Y ———

by &Hg) XYY = F O e glyd . The Fhis o
E_ses*"ieﬁ(, we show Fuat u—(‘?‘*&.} e 11..(-5-\&)11_(8%. -

J.A RN

;Lg_m&_‘b;‘_,- L.e‘i' f and 3..5 be =amf-‘e,& B
o ;?e‘yuow.c'g‘ MQPPEWﬁS ) ‘§ el —s C,; 3-: : ,@““‘-—,—“f"’,,;«;, L
. eeaclk i"“"”"‘j ®n, :‘s,.o,lm.‘é‘el s w[nrr"f:‘y «t 7L[v.e axg{vo .

;-Ckowe-‘se- @ = S aa g <=l . Le. neia kka\f‘kseés
. IV-;. s o d /Vz...a be chesewo es $ollows +
Ny =$xec™unge , \$0lg 5}
Na_'-_-_?yeﬁ‘.“"“]i(vﬂse , \amlg &

. 27‘/‘%. I (s+g) = (.‘aw*.x_Na_) RECEP RN O NN X M) ).

 Peeed . By a slight medidicatiow of CEMI | Lowme 51
- (compare with Ouvr F%so-ﬁ- of Lewwal .S (i) . ) ++ heve

. ,,VV,M‘-A__..__.gi,,sl, ‘@ vector Sield ow D -%0F (Der=txyy el

;ﬂ.(x,,v)ll: Q’:V‘a‘:a’g) which Pai«-“‘s ey L rowrs
%‘H"-e S«ig ivw awd /s 'f‘-tk-je«.'{'fa.( +o @"&'8—-‘5—‘ (03 .

"‘85‘“""m°v;"'3 pei wts o 2(ANgx Ivg.) = (ows +hed
e ;;n+ejfv‘gf eavves of Flios vecker Fiell we cbtain

SR Y diffecwmorphiswe (afler smw‘ﬁ-ki&s cormwevns ©

| MexNgd) ht 2WNMexMNg) —= Ser wd
e R OGSy (o) (\'B(/V&K/‘/g._)B = L($f+3) < e’ .



L Cx+gerd=0) N0 xMD . T

| tT-é:.s P roves +he ewmea.

w- Let S awd g be

gcom’a/ex Fo[yu.amiue{ ot ez fe T e’kSs feu d.!.

Thew L (Evg) & e ® (g -
‘QPY‘M%&_ . Le+ '{’é =L(§'§ We &—sz‘g' ?ce-«e;;e;wtw

UM XM —(RXDYX DY) s a Laecched

! :
Cibvatiow over ST,

 Let M= T xluxt=¢, 14(x3\é<§'SXN5_, -l A/Q,X/V&, ]
Z;T'kew M A2 (RxD*XD*™") . —The baawcheld

Libwation is ivew by @ ™ "B(”-&NN%_B —-M —

[—n (D% % ) = ST where W(x,Y) =(500,7) .
' Re&“"'w(n‘!r?mn ™ e @-’r&?‘(ﬁ) (\(’3(.”5—3”3_) —-MD )

EWQ see ot i+ baranchhes e(ou.,

Thus , lething ™ Me — D& by

_ ENC")"-‘-"S'QQ we have Faatr 4 (3 $lhe -

b raunched "‘;:\a_fra.sf?cw covves Pe_h-& Es«_:’ to +he R
. ;Boek structuwve ows o“—(‘?‘) . We k‘a.\l’e . shoeww
[ R S S D

*

and ) D N (BWexNEY-A) 2SN (LE )

) %wke‘r& i S‘,m“(i-,(g_} 3'(5‘3 < S{mﬂl_‘gf"";r’ )

;:’s +he Tnclusiow coeve;?awétwﬂ +o e “("thﬂt.

L es™ e £ (Lewmaz.9).

Singe L) & (7T 0 (kxBp™™
;3'_,(3‘*‘*‘(1.,(3_33@) UR>X DY) we haveos

C Sewe et L E <) & LE\®L () .

Comallary %2, Lef & wud g0 be ws iw 2.
T hew wette S = Ex ukxdY) v d
SV = ELullxDD wheve K=l oul L=L(3).

 Define $:Ee — S, Y:EL — S vie

PL=S0/50] | P = FN/1g0 . T hew LEQS

B LODBLIG) & (Kx B U (ExxsEL) V(B kL)
B YYE = "L ewt i‘;?cw.’(‘ fouwS @S reau
- ‘-Si_m:’l'«v/y 5 Fhe ew@(veﬁ‘t!cu,aLL‘g'*a-> < JEmrEesE rov e Yy be

S Y ?ra,raasl"heu 2.8,

descvibed as i 2-X .
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Bgm-wkg . a4 \/‘/e cowH kave, Fs«*ove.é FWF;?«"LCMO

¢#. 2, @;3 exhl\g:ﬁ-:uﬁ IV-s- XNa,,, &S5 & boranche :
‘;”Mm.‘i“t“ew eve D‘”‘Ki‘/ﬁd _ (’TP 4 N-& K('Vg_, R D"X /‘/g.,‘)
o (LYY = (PCGROO) L Y) where P D® —s D* éisf»lace.s

+AC’ av;ﬁiw ®’RS v 27 )

&) —F\"QPQS;"‘;OW ¢, R, My be e.«k'!rem.éex{
‘Jfo! &Yhz*zm;j +uww-le. isolajecf EY2 x(eri?‘rf'és = 5 -
4410«;5- e %‘.m“"’-——aﬁ and . %m*m“‘""”/k
_be 4—«&%@ Esa‘e:@ei £¢ a:.(m#Hc‘eS. D@?Jz‘ua ﬁ/& 6-3.3 ALY
Mirg =9 e RXR™™ Ll e | 1fe)+gmlad’§.

C%woxs‘mﬁ €' and &' sw%c‘eéem‘f(y smqfil) choe s
£ xud & +e ‘.‘:o‘r%

e<d wrg wtdlwx ¢! L ud wse
/Vg KN@— C»/Vi{‘w?«» . Ey éaﬁ:w;-@»:ow

/€/$ aud M@; ﬁen

L (F48) = (2 Moeg s G2y (& NWMeeg ) . A vectonr

Sield a.#ﬁwm,ew"i" shows et (2 (e KN}3;@,*3—3“I(°§ ﬂ'B(/fo/‘éD
shows

&11.—(,"&‘&5»}% “T"hew -Fhe a.vj%mew‘f‘ of 4.2
Hhot U Feg) & DS (g) .

=) (/('.Siw- qe et @ WeE sy O
cauc%u&ie et  For % o +h e pPTe dweT ,
¢? BGO{CS is &Leék. 'Tnk.@ YELS ac‘giu._j jaes @ 5
FLollows . Let # awd &' be beocks. Let + aad F

be correspoadicg siat}fe{evi{y eves. 7 hew £+
i3 & tame geveu 2 wd efevmines @ Leak ifwwuctere

@ a. = .kaa’?'ﬁ WI% ewf@'esf@ud{;:%j ku'f' [L-(:’?'f'&l\).
Bat 4lfeg) & LHOURY) & #QE" flewe bho b’

CXRPFICS o éoek $'{e§’wa‘ff'%4'@.
Tn +he next sectiow we shall sce hoeo
7“.&’ Leeotk strecfare & s QPV@J“&QL & P SES  Je,

'7“‘&’.2 cw“i&ywr] av‘q— éaaks.



26

5 Extesiors of Tredwds cof Troducts of Fuoks

Tw this seetion we will examine Fhe
comg-\eme-d’ ofF a kuet favyed'm‘f’. I+ s if]  Flhew
be ae,f-fewe-a'f' +hat +he ;P‘M#r!uc‘f' o+ Fwe bLooks
is =« book . O'f"e-r s’f’«tmc%wm( Je{‘xils w;//

& W@"Vﬁ&c

Lewmma $.1. Let K= (S&;HB be & Auwot
QMJ e . S‘ﬁ" ey DE &« .3&«.@01‘&. R S
with, o eD = wzjat(a.’r value wud  oc7l(0) = K)e
We way < SSauie That «VCeyil =F Y
. xmao“g’ék .spw.nuiuﬂ m«.w(&ohﬁ ,‘;Q‘T‘ Ko F&&%"(’i\.&?&@?ﬁ
+fq.e1"e exif%’s = smoc’“u é‘xieusi‘aw & 4 'B"&’H -—--'--"%D"
se +hat ) alSt =«
GO [7 &) is +a Peiajieq//:y ezqc'méw‘;‘ "lf‘p X, ,
i) 'y & ek
Gv)y &' YA Fe wheve Sor o=t <l

F:e 15 = Pvefwfg eug&e“eé samem'fo/f
with 2Fc 2K, (F = F)

Fvw‘?‘“. SucseFh Fhe coue ow ob.

We WA &G a/.sa ® T & ‘f‘é—ﬂ;"@é +’£@?¢, ,
s = Funefon R X D&H ———D &qﬁw C?J Ky ——> VXK
sSo ‘74"5;%'7(" Q(‘?"*')é) = ’Y'Q(%B . We. .:Lm// s‘;’m;s/:y
e ite W Fov PusL e boose %&f.‘s /eqq{s ‘7‘@ % o
@a«.jcu-sfam.

As in 3.7 s i ¥ Peo o —s D (s et
J:“Heum@?;:éésm whicl u’:‘s,b/a ces Yhe cewnter Fhew
Pro® woill have TFhe owigin as « 47«/44/'
Vafx&. Tnstead of wsisqg Hhis 2 bift Funetiew

we shadl weite KX (x) —-& .

Let b:S%—> D% be a boek withs
Coraespen d'«'uj kast L. <. Sﬂ. Le./;_ b:b&H Dﬁ.
wlso stand Forw +Hhe Cans'{#aa‘ﬁién oF Llecwuce 5-/ '
applied b, Thes biD*—sb® ;s the borexched
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;:LV‘&L:@W ;OV +'fﬂ,"; igagk, TA&M) , l‘é' /&(‘g Dt&%’l
(7S N ‘vt.d.VQ. +’\4.,e .?w“-' saau:k
Lol

M(F,b) — D

| B

D&ﬂ & =€ 5 D"e,
wand KL =3M(F,b).
Now M(Fi,b)= $x,Neb D" | a0t —b(y) =6},
Siagce ,,e‘L‘f‘, ,w.‘{f ée movre cou{lﬁmfeee'f'— ”f?’a 4’cp{mce‘a
+he formula @) ~birize o fh al) 4+ b0V =€ | we
shall do so. 7T he seswlfs nxove fhe = ewe’ .
«p o owientations.

(Laiwﬁ +he wotatiow wbove 3 s.@‘t‘

E = Soned™ ™| aco vbin) =€ f .
T hew()) E —F— D**'x8 N =(x, e +L(V)')/é: )
: ékh ‘b "E*s ‘E‘ @3 w L vancled ‘S— ‘va»vu.-{'aaw ,
ufanj i(x N €D | alk) = A€ :;:CEK)
w heve v Ex = D%*x g
5, () = Cw& ) BELOD) . | -

G E &~ Exer = S*'—(reuxB) .,

(fia') HCnce i';' bo?"!ﬁ, K auuf & aZP e éeok’.s
Fhew KU, hes « Losk stwvawcture
wFh Fibwvatiow of +he ¢ om,aa(emam"/"
giafen. Ly EK@LQ E ,.ﬁ.;e;a‘ﬂ*-‘ p ot S
where 7@28 : D&'H X S‘ — Sl ;s
Prfjec"{'/'om. Py +he $eca«,¢( f‘ac%a/.

_@9& LG s cle=y. ey FV F Yy
7o pwove ) define @: = “_—>‘3(D xD ) = 3

by (X9 = (X 7)) Fov the wupee T seck
+hat (“?"K ry) € SA*‘Q“ Therw we Sind 7“ <7
e /mcje @(E) “?(XJV)QSMHQ 1 lacx) + E(?‘)x -
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Simee Sde ¥ lao vLbin) < & (ROLY XD,

we have @@ E -=» Evel .

(i) TF btk K awd L ave books | +hews

s awvd B ave exclhh bLraauched @:hm-&»;m_s .

¥ p=peror i E —a @ | thewo

P""‘ (A = % CX‘,‘r)éD&“x ™ ‘ 2t b (¥) =0e }
=3, e XD ) =G "QC?‘3>}

The W%Pr 4 3 B&.ﬂ """“"'"""‘"Dt sivew 193

K = AL —aldd has 6ED” as = ”?'ejn-e.[av
‘f‘da-& . HQMC& ?-!(%3 ﬁ" D**‘ (9?‘ (03 by b 3 &
That 15 , P = M(Fer,b) . Thes

P E— S\ is a LTiber bewdle e FHAS
ewsh Fikev &:-?I:\ecmvf?&«i& o M (Fe 5\9) .

T his g ives Fthe open boek etarwclarer
on. KR, cuce & hfe»a“i"ﬁy = A Exeol. .

T his is a vevy ccseFaul it wond desevves
Some ceommeni iwet mote Fhat we now have
% very nice ;ﬂ+¢fPe+ﬁ+f.@m ¥ Exel o 8
+he L -baraneched Sibwatiow of D'&HXSQ q:famg
j: (Ex) w here Lt Bk —s D% x g ’s,
essen4?e//y) +he embedgf'mﬁ obtained iw LewwmaZ. 5,
That s, Exc®% | g% =0"xsHYU(g*x D)
wnd by 2.5 the "’Mﬂ‘a\e < c$* < S’&*E’ g ‘ve s
an onbeddie 3: s SJQ Coep SA*Q wer ~ A l
3_(3‘&) ﬂ%ﬁ = . -T“i&e’ C?MLcJér'w.j 3,. ER— bdﬁxs
iz fws +he pestaic £ outs,

P
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F;«r emse % cliscuussiom ier(— YK 3 ’of"&&’f@’z’cﬂ"
ouvselves "i"”e owéim«.ry \owmc.ke.é €ove»/zw,3s .
The wswal em{oa&&:nﬂg Keotal < %“Wt iS5
obtained «s Lollows . Use +he ewbedding
5‘_2 S& e 3&“*&. Broawel 3&&2 «-[m«.ﬁ S‘& 3;‘Vﬁ'nj
a2 S&*t e gﬁ.&-t’ (&fhcg ,S;‘A‘t kv\mu_e(ﬂ.e\g ac.[e? Sﬁ' )
Iy jm&s“i’ S"A’Q “j“’;n.) e T hew K®Dx] ﬁ“ﬁﬁ‘(é(g«) QS&*-L.
Tkis. leads +*o the -goﬂaw'u«.ﬁ wok-iow o We kuew
“+et ?,CS&) cg&,&-’t is Fhe Foiviel é—*@;fw ka
net bwanch —S4tT a&/ew.j 6{,(&’6‘3 mud Fake Fhe.
invevse jwmage of +he axigst ST 2 Tt s
et awl s TRER S&'{'f' dewste Flhe e-Lold
bvavehed coverv m.(ou,ﬂ ?(S{e‘) . T hew LSRR
have Fhe paiv KT 4 w7 (SF) o QAT
De "\"kesa +we cowstarwuctious 3’1&‘{4 ‘é(«.&.—»
St el . km’f’?
Lemma €2, wsswres cws bt Fheo

answer is MES . T his else Tollows FTvowo
, fH«\.e. ﬂ@,x"“" ‘emm&ao

be a kwet aud ?— P Sﬂﬁ.ﬂ' +he

. Pua lpeééi%ﬁ c,:cﬁ'esf»annh‘aaj +e ""‘f’éﬁ, 'f‘«w‘c}{e KC Sécgiﬁi.
T hew “theve exists” ww ewicatfedfow Lew
pressrvieg {wm&emv§&isw@ Qe R

o S
so +hat® R(S®) =4(S%) and h(4(s*) = S* .

P\Pae-g- C_&&ggﬁ;gk.}.. We shew "‘/‘és{fa it £ -8
essble fo 3/#@«/‘7"«@0@«&&/ /’sw‘wz‘e(ﬂ g:.(S'ﬁ)

4o Sq& o of S ‘e C')i’ ’:S&\) I(ee/» f'lcj Fheie
i(f;“@fﬁecz‘?['f'@% ;;‘xec[ . \Ne’ L S & =2, maﬂ(t"ﬁfe‘a[
Fak:‘%-&"?'& @'SS\‘ "'&"‘{’UE‘S& &Mé@é&f l\cﬁ(ﬁ.ﬁ =t ';e//:awg -
Views S SFM, (D"‘““} . T hat /s 5

At o (D% x S‘)/N cwheve (4,2~ (7, %)
Sov il BE 07

4 !
ALXN €S .
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Let D*"sn € S*% S (8*) be  dewoted

by Da. Trhes  S*2 = UDa . awd </
+he DaS have +the same Lowwdary S% .
let 22 S% —=D*' o +hil ZlR = iwclusiow
and 7 (S*=K) C Tatevior D) . This way be
wccomplished by pushing  inwewd  alowq a0
vetee Field. Let ¢ 3% —K —s

so Hhat For eek A€, F(D hes
collaved boundamy & aud Simym/«ewf')éa'e.s
(+F ﬂﬂ}) ey Foowe Fles collapr .
let Fa= 0.

. Thew 4 S* — S Ly bes
Tepreseated by 4 (1) = (x4, 860) € Spi (M) .
Mote Hat 4 (F2) € Da s Hhe seme
es  S(FR) < D* .

To perforue +he isotopy, slde /7
the Fbers' E(FR) Howerd +Hhe axis
St o S42, Live KR cS* Sixed. A+
the came Fime, begin S/fo’f’uj £ bers
Fa € S% ( the anis) sote DAY [eaving



Heein boundervies Fixed. IT-%F oneos
isctopy iz dewsted Tk  wud Flhe otbher T
Heew  we wepwive +hat Tw &) 0T (R)=K
fov aff A . This ceuw be wccowplzhed

. . . “
Since F-a, i3 e;aé.ameu,siam Fews o 7 e -.Dwé .

T his fémim‘%‘@s +he ?V'oﬂ‘g” s.ke%'c@,a. o“)ﬁ' )

“+he in*@rm’ekamje {rseensts o

Rgﬂ._&_ﬁk_a T+ is 3«:‘;@‘1’@&4;@ +o ekmm«'we_ ‘f"é-e.,
,g'n‘{'eve-&.a% -] [emm«td_ v the "H*‘LVQQ Sf-{ﬂa&“fﬁ)-
I+ stotes +(uq.+ 4 {{& is « Torxs fwst
a‘?‘,"i“'_ygbe Ce, 1) We‘avmsew@'ed «s =« boa’d
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a.a“".s as @, Q‘Mou.P 0‘9‘ ova+q:i’:aws @"?’ DWJ

g‘{xh\ﬂ an < D Pein‘{‘wi.se. That is 3 i

D* =" D*x D" dad AeS! | dhew AE®,2) =2, %)
Lonw (2,%) €DXD™. T hus we vany twist LD
by wuy PN 3 ah"%'miw:aﬁ AE < D

Definitisn 8. Let a=o,,2,3,... ~nd Fegs™

be as dbove. T hew +he m.w“f'ws'sij S LA e o
R is dhe kuet La(R) @ @ defined by

Lol =10 aes!, dePTu (D)
A (R) € @ xsSHUExD™) = /',

O course | Ao(R) <« "™ s the o rdinary
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