Double Coh‘l'eaerfes o:F re lOt‘fl.m\s

relotive to _Jouctorisotion Systewms.

V ietuel workslwp on olouble Cofeaom'es 200

Ke (suke Heshine
jow  Hoyeto Mosu



VWDC 12024 _ DCR

1. Double Cco-teq ory of velotions

2. D ouble coteg ories VS fadoﬂ'sﬂbﬂ Systens




- 2’ :Co*enovy with ;in('(g [{mi{-s

- A relofion A jc‘-oB 'S
o amonomorphss |R|>— AxB

'S
‘A span A —tIB s
¢ auovphis»  \Fl —A»B



M- class of %opl\lsmls in €
A M-relotion A LB
o qnor‘p\\;sﬁ lR‘ —_— A)‘B (n M

Ngw de S':ae "CE((S" oS ‘jol(m

A —— B [Rl— p*B
def
5-\ o 13 S d[ € l‘}r;
c 0 Sl— C¥D
Fuc.-f'

Whea M (s the HS‘M closs of o
3'('0\3\6 OY"ﬂ'\OSOhG\ go\cfok(:;otft‘on W?‘M/ fk"\
-\-kose (‘10’(’0 “Fob% o O(Q-Ab‘e Gy [Pe( (ﬁ, M)



SOES v dlbf sty
De'f-'m"\' ;OV\
A steble on"QOMI fwfom'so-‘h'on sy sfe M
!3 G Pmr (E;M) Of classes CF(MO)P“WMS 5.,

oFS ' a g\, / m E/'L C 50%?(50:( .‘on..)

(i)ese f.,k T|meM (1M
L,. e cean)
(“'\) 6 ond M fom V’QP\?"! S\ALCC»'\;QS °§ t‘

—_
Stoble { () c'lA leéi = C'Gf.

E—



SOES w> olbfcaty

Recoll o double cb-'feaovy 0 1S a pseuda- c-fegorr
dd'h,.

V(D)

— —_—
x omp. \+ o
DR =5 D e Dog™ 70

' ﬂ) 'y on €°1w'|‘)1'\en'f

(§§ f9| M[Da." @e l.S O b\’.‘\\ hkm"l'l.Oh.

—— —f—

lopc ! J,Coﬁl

S A
opcortesian ovrew cortesion Qo

. L dow, coy
with resped  to n, — D> s



SOES v dlbf sty
Recwll o dauble cotegory M /s a pseudo- cotegor,

Ao m.
- . V(D)

¢ 0 _CﬂL) wL °

"Dﬁ“u m‘ Codh. 2 Qf I'a Cﬂ'f.

- D (> on €°Iu|'P'P\eN{'
i3 B m&’ﬂ)e s o bi:‘\\’hvm'h.ou
componion of conjoint of F
= ik
X7 .\

bt §yAf7



SOES w> chbf sty
Recoll o double cotegory D s a cefegory

dom.
. 0)‘ go'mg,’ ¢ wn i+ .
& mm’ > ﬂ)‘ cok 2 Q‘f fa Cat

D 'y on e'lufpﬂeuf 53 ®, MD.* D s o bi'f-‘\o»‘l’a'ou

B pe((zj M)| IS o(.e'jf.v\ecl by o pvlmoﬂC.(('-
pe((zz M)l > M Jullsvbeotegery of Z';)
(c)m-,e-l>l - lced

e . > ¢
du
Foct Rel(2,M), —3 € erinds bonepuprent 15 €00 i3 an SOFS,

(S‘w(m\w : wenoidol BC biFi broction \[55 equipmert )



_Dbl (4, a8V,
_GOES I-Dbl (ot Reloctions —

CZ,M)" J ? R&l(ejﬂ)
/

=

Tl\eov-erm, [HNI‘(, Tlm':?.?s.lc.] D :dbl aty
D=Rel(RM) for sowe (L4) tsors 5

- D is o CQorfesian equipment
- D hos Beck-Chewlley Pulibad« ond Strorg tabubtors,

- Fibrofions ore closed under compositions



Tl\eovm [HNM, Tlun?.?.lc.] M :dbl vty
D=Rel(R,M) for sowe (£, 4) t50ps  iF7

- D is o Corfesian equlpoment

- D hos Bede-Chewlley pullbacks and stror tabubstors,

- Fi'ow'h'ohs ore c(oSecL undev Copr-Si‘h'ons

D is o Cortesian €9 \“ipwews
ol

o)
‘N“&\'\X o %“"P 2-Cety o 5 e ‘[wp*ewts T veh"hm\ hO-Tu\-m\s

m _)‘Dfﬂ) '.D‘_" howe Ha"\f OO(r)olh'('s



Tl\eovm [HNM, Tlun?.?.lc.] M :dbl vty
DRl (M) for sowe (L4 t5ors ifF

- D is o CQorfesian equipment
- D hos Bedc-Ckevu"eY Puﬂbacks ond Strong 'ta.“)ulﬂ:b's.

- Fi'ow'h'ohs ore c(oSecL undev Copr-Si‘h'ons

ocY) Souare VD | K/NL
A pubec) sveve TRJN Chevalley,
N
'}{-_‘3 Tl id cell Smcrt ors OS y_‘ _ %_.c_\,“
[Wm\'(’ws L\Noacu ‘N% i m”



Tl\eovm [HNM, Tlun?.?.lc.] M :dbl &ty
DeRel (M) for sowe (L4 t5ops ifF

- D is o CQorfesian equipment
- D hos Bedc-Ckevu"eY Puﬂbacks ond Strong 'ta.“)ulﬂ:b's.

- Fi'ow'h'ohs ore c(oSecL undev Copr-Si‘h'ons

Vﬂl yvNi
A (pollbocy) Square WA el oo o5 /N Ve
.................... (s BekeOeoley N4 W
f : Cufeqo .
> P Pk
¢ 1diswete & v\ /,v B
T



Theovem [HN24, Thn33.16] © +olbl arty
DeRel (M) for sowe (L4 t5ors 5

- D is o corfesian eclu.fp%.ewt
- D hos Beck-CkeW"ey Pu“bw.ks ond Strong 'ta-b““’"b‘s.

- Fib\'@ﬁoc\s ore closecl undev (’,O‘htpOSi‘h'ons

e\ . ‘
Every object is dserete"

'V(D| yv\‘t‘
A (pallboc) Square N A G Tl ideell Joctors s AN 02N
(S Beck-Ch I /s ° ot/
S e oo rerce L ) 1 A R
f =C'0ﬂ’e%og
. Ps| " \
Z:d‘sc"e-h & 7o\ A B C
i DA /




Tl\eovm [HNM, Tlun?.?.lc.] M :dbl vty
D=l (R,M) for sowe (£, 4) ts0ps  I§7

- D is o Corfesian eclu.fp'h\.ewt
- D hos Beck-Chevalley pullbecks and. strorg tobubocloes

- Fi'ow'h'ohs ore c(oSecL undev Copr-Si‘h'ons

D5/
't\é erhibits A os o ‘f'ol:u\“tow of P

X —P‘—’ Y A/
D] oy . A 5 ALY
ST N - AR
F"f{%ﬁ’} e e
A tobulster is Sfromg. 1§t (s oparrtesian (57&,= P)



Tl\eov-m [HNM, Tlun?.?.lc.] M :dbl &ty
DeRel (M) for sowe (L) t50rs 5

- D is o Corfesian equipoment

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- Fib\'@ﬁot\s ore closecl undev CO%pOSi‘h'ans
"Horw. owOws ove Spans’

s/
J ‘t\é exhibits A os o ‘fal:u\“tov of P

X —P‘—’ X , A
D] o, . i 5 ALY
AR\ S O\ A
“CT";O.TQ,} x —— X * — Y x—3 X
A tobwlefer is Sfromg. 1§t (s opanrtesian (7, = P)




Tl\eovm [HNM, Tlun?.?.lc.] M :dbl &ty
DeRel (M) for sowe (L) t50rs 5

- D is o CQorfesian equipment
- D hos Bede-Chewlley pullbacks and stror tabubtors,

- Fibw'h'ohs ore closed under co%posi—h'on,g

ol, N
’% s o S:b\ro:\'m" 4—:53 /T«‘N

(HP\ B —?l—’ 1



Tl\eovm [HNM, Tlun?.?.lc.] M :dbl vty
DeRel (M) for sowe (L) t50rs 5

- D is o CQorfesian equipment

- D hos Bede-Chewlley pullbacks and stror tabubtors,

- Fibw'h'ohs ore closed under co%posi—h'on,g

M P ' Ja§ ﬂl § A
’l s o fibw‘hch ) /31»,‘%
C () B TPl—"

M = {'Si Bm‘ﬁ!‘ovxsvx



o wt YN f/vvc\\l
i'\' ‘.5 S\;““\ @ . N:: //1 = \c.u\rf//




m?i : S\.M\ f/\ _ ’r‘m\
8 VAR

Than. (Comprehensive Foctor isoction, Thad. 3.0, in 1)
D 5 an equipment w/ $ Aobulotors & Crfnposo.blc ¥ brotrons

=) (Final, Fibrotion) Jovm an  OFS

Ey. In Pref §is fiml 5 colim B(b.§a) =1,

w\v\\'c‘\ e coVers '.F\.M( ‘}wncfors

w The co‘w\prekehswe }oc(rtsafam sy stew
( Street . Waltes)



Den. [walters & Woed |
ded

AA\{‘_\
Dis discrete @ g v Jagn

(&li @Y°§ s not cliscvrete



Dedn. [walters & Weed |

A~
A (AN A
D is discrete g‘) A,c/.\‘/\/ RN A//v \L\ ove
axid\l&"ﬁ/-\‘f P:‘A’Q A\’NP{A Bec‘L—C‘\t\Ak]

(&li @VQS s not clisc vefe)
Pﬁ. « A discrete covfesian eLzuipw S éoggeh cowx‘)g«-f
CEvery object {5 haiamally selfoual)




Dedn. [walters & Weed |

A~
A (AN A
D is discrete g‘) A,c/.\‘/\/ Vaen A//v \L\ ove
ﬂ*id\,&yﬂ_\’c P:‘A’Q A\’NP{A Bec‘L—C‘\t\Ak]

(Rmk. Prof & not discrete)
Pﬁ. A discrete Ccorfesian qu'p‘nfh‘ 1S éoggeh CO"'“‘LOL‘*
(Every object is haiemally Self-olmB
v Thewe s o d\kdl(““\(

4.9 A&\\\: ‘f/ A&K&j\?

XX —é—77-‘ Ve —JpﬁY%rZ\




D A ’*73 g
_l Lf 'S o _ C,\Asl'on \‘H Rﬁj Cf““Y hitkfd i mﬁ} )

)

. Coveyr (}§ / op\a @l\fo'u‘[a\y- clen?ﬁ N @u{)
==

PY'OD,
. 'I“ o (N$<.‘fe+e Co«'('es\'cn cq_u'l Pqn(vrr m,

Cover = Finol (= ¢ S.. Rel G, W)
- 1.3‘ D hos ofl Bec(ed\evauer p.lllomks/

‘f;'\&‘ f\mbrp“s ms OoO.Fe S‘(‘a\b(-e .



A P
I A ca;
rD I.f 'S 00w N C,“S;on \‘H Nﬁj Cf““Y *N"tL)(-\ n ﬁ)w} )
| ®

B

A
¥
. coveyr (43 ?/ovc.\a (lox epi. in Bhe3 )
B—= 3

Prop.
e Tn o discvete (ortestan equ'l pment m,

Cover = Fincl (= ¢ S.. Rel G, W)
- 1.3‘ D hos ofl Bec(ed\evauer p.lllomks/

‘f;'\&‘ f\mbrp“s ms O.Fe S‘(‘a\b(-e .

W (Binal, Fbrotr) :SOFS



VWDcC 12024 _ DCR

’l. Dou.\:le coted ory o:F Y'elm‘f JOnS

2. Dov\He cw('ea ories VS fa#a"soctlb"\ 5)(3‘(91'\5




GoF5 )
/ N\
ZSkpi A& towo
/N
H.,»QM proper
/N /
(o, AN)  (Reptpi,Feome)

/N
/uw't-fqve p(,::vdzt d
N/
W\\& f:l: (00 ; el
/oN
$pen(t) &((t)



GoFS )
/.
2 Skpi -
/N
HO»QM prope+
/ N/
(e, AN)  (Reptpi,teme)

/N
/\m't-fqve p(,::vdzt d
N/
W\\& E:I: (00 z" -~
/oN
Spent) @((t)



‘D 's ot —“pure
dey X
< “(*)V > u=UY, a=idy
X
(T“"C 15 "o r\on"fr;v\'m\ cell of the Joem ()} \

1@
CU([D)J S lomu\/ olfserete
L‘H\Q C)_..C(,:\'y o;‘\ \]eV‘KOL( GHowsS &L (':)




' |D 's it —pure
dey
N u‘éok)'\) = U\f—'\}/ A= idy
X
(T‘\!\*c 15 Nno r\or\-"fr;"\‘“\ cell of the Jovm (;) \

Pro p- D (s o um'l"('-—Puve QTQ;PW w/ Strouy, "‘"O\l‘)m(tﬂfu-s
D D hos Beck-Cheva |(ey pql\‘p'«kA
Proey )



' |D 's it —pure
dey 7
N u‘éok)'\) = U\':'U/ A= idy
X
(T‘\t\*c 15 Nno r\or\-"fr;"\‘“\ cell of the Jovm (;) \

Pro p- D (s o um'l"('-—Puve QTQ;PW w/ Strouy, ""'O\l‘)m(trftcrs
D D hos Beck-Cheva |(ey pql\‘D«CQA
Proe)  Teda))
Y/ 1obN

0 s o pallback squore

NS a.



X
LS isecoer = §is co-fully faidal n ar (D)

' (¥, VIOCGA ZDvimoen :£.5.)

=) Fis epi

D : wnit-pure




S
Lf 1S & Cover gt's Co-f«"y :Eo?f‘qh( (D)

Q’A, VD) (X, A) =255 VXA H.)

m::?\ii-pure f 'S ep!

D is unrt-pue & Fino\ECouey) € E P



The TEAR

q o
G D Rell ) , Letp;
(i;) !D ) \M\“t-?&f Nm:(,h e%q;PMy\T w{ 3110‘0

e g.t\_)\-(»‘(‘;()\f\s ove cde‘oquV




Thw TFAR
A —
G D RellE W) | 26Ey;

(i;) !D ) \M\“FPM &m:gh e%q;PMy\T w{ 3110‘0

e g.l\_)\-(k‘(‘;()\f\s ove cd\mq‘o%uq

¢ Ihc,\AS:ohg M°V\° ‘.; D tnit -pave (m

y FUV'I’LQV amore




The TEAR
.
(! D%’@e((‘i,aﬂ\\ ) Q_QEP;
Civ) (D : \M\H-?m 0ovtesi G ewﬁsmw‘- w( §. %ok

e fl\a\-w(';oms Ve Cd\m‘?oso.uq

° I “c,us:o‘hg MQV\O ‘.f m B \ﬁ“i“' —P“V'e

'FUV'I’Lvare.
Taclusion =Mono  when [ :umitpue DCR

®, JN Bc /or& ol
(m\wm@k\/m ’gf:/he-ﬂ - )



2 B
/
MeweM T
/ \

o A (Regpi o)




Dedn.

. Dis  [ecolly preordered ( flat :a Gmol:s&ﬂw)
I§§ A9 AL N
&Xd&% fkﬁ\a = d=6

C——b/ ¢——D

Q

Obsere thet in oy  DCR,

A —7%8 ArB —L‘\ Axe «— 7]
fl ol l% -ngl ol H l G lm
C 3P || TP || oveMl
A b
t " Fi brortion
d:? Q;ac:(' m(a-bv



Observe thet in ory  DCR,

A ——B A 1 A — 7]
oo o ffssl @Il || ||
C 7P - cmTesl

) F\\D\v‘h‘oﬁ CMone = lom“\f PVQOM Fi broction



Obgerve -|-|~1- ‘n oy DcR,

A —1—B AsB —Fs
RS EEl
C =P || TP

* Bbvetion CMone =2 locally preorelent

P\"O?. ‘:ar o DCR/

Axe —
| e |«

od e— 3

locally preerderd € Filyetion © Mono



DeSh. '
- 0 is locolly posetal i3f it is locally presrlerect
omd "()%[D) (s (ocm”? pose‘twl

'”\Q ‘)."Coﬂ'y gj' \,frh.c“( arrowrg
Prop. for o disorete cortesfan oguipuen,
’Qm l\\l P?COYM

|
(ece.‘*/ POSETQ\ S + \“\{-(--PU.VQ

PLO& FQV' o DCR/

locm((\/ posete| & proper
(M EHmeo, <Epi)



oo ) (Regpi o)

©OCcR)

/N

W t-Puve ecelly

pyeom(l
VAN
onit- pure (oo

/-r C..«k:\ /

$pen(t) Pe(()

/cww\w\

- Cowvboni , Walters

Lb
- Lombert 1% ol
covgletenes

“




GoF5 )
st /N
® ¢ < St P‘ngp; et
NN
proper
Mone &M /
// \\- .m.)
e AN)  (Restry
I,

©OCcR)

\m"t-f'*'ﬁ

N f' P“rc
“l“c.m\




I, BPeof, (P:A-0B & 08B -5t )

P
.\ € s Coudy-Comlete @ ATITC 5 p=1,

*ov Jewe
k S AL




A (0:A+B & 0:A%B — S )
9

P
Uy ——
¢ € 45 Couchy-cComplete @(‘A‘v; T » ?=3
*ov Jowne

SAOYL

Def.\ Cpowé 7.01\3 5 y
de .
D is Couchy S Ypen VB;%."A, 15:8-p, P3 Ty




In [BProf, (P:A4B en 0:83B =5 )

t 'S Cesuc‘\y—Co'W\p‘ef-e @{

ta)pfx

*ov Jowe

S:AOYL

De fr\ (P&ré 201\ 3

def .
D is Coochy & VYpen




In [Brof, (0:A+B & 0:A%B — 5 )
9

P
. t 'S cdw\c‘\Y—CO'\Mp‘ef-e @(\VA: o~ L 2n psf.‘

v Sov Sewe
$:AOYE
Defn (Poré 2011) . ﬁ .U\-M"(‘—-Pwvt.
2
(s Couc‘\y (") VAG(D VB:‘_%'A/3 :B~A, Py,

Tk‘W\ T o un:-('—Pu\rg CmuJ\Y 'ele‘f?&W“f,

CO\I evr _L InC.(us:ov\ .
I D 5 anore over DCR/
(Gudeston =YMono S Fi brodion (= Cowe™)



Thw (423 iaun)

In ¢ wnit—puve DOC "3

- s o leH odjo! DI
P:A—+RB i3 o let cdyeint & A['I‘:} -3

Q€ Mono O Covewr

This genernlise the Soct thot

o spen A £B8 - (Ae& \Pl—l’ﬂé) s o ledt w(\)\.

(5 R s an (somorghism



Thw (423 iann)
Tn o wnit—puve OCE a i 2
P:A+R8B 5 o le ¥4 o.djorim £ ;[1-:}\8 |
Q€ Mono O Cover
This 3ev\em~(('5t the Joct thot
o spen A £8 - (Ae& \Pl—l’ﬂé) s o ledt w(\)\.
(5 R s an (somorghism
Tha AbcR DsBl@A) is

oty Codby 85 P S Fibroston
cS. [Pavlovic . Mops T . Relofue t o Soctoris ofion ]



A note on rebths
relotve o o
Soctorsation $7's'h|

©OCR)

Couchi sctron / \

t -
R
’

awt-pee ety

pnom(l



Les D
. E , B :uni-pure equi
o‘é:%u, o Co\oc‘\;s &"(’(‘ P%e.\ts.
| on o
| %é(fE) =H(D) -
' Cowm
@hjb o chy B wnif
o. free-olject :P -
O

UNt-
{ o
C
auchy P
e ! f""g(_” onit-poe it (E
wl -t
Je Ny ” % ot
WLUN 'D’ ¢ W‘H‘Puw& P
.3 C&MCL'y

iy
§l —
v{-‘l st (V:Y),' Q’U@,)



Les D, E - unit-pure equipments
" E is o Covchisation of D [Free object of
G Y(E) - H() Eael T A —
"B Couchy R V\hff-p'awe.\up—‘fo equivalonce

Romke. Comchisotion 15 umi?ue e 8‘3“‘"? ¥ exlsts




Les D, E - unit-pure equipments
" E is o Covchisation of D [Free object of
G Y(E) - () Eael e A —
B Couchy & V\hff-p'awe.\up—‘fo equivalonce

Romke. Comchisotion 15 umi?ue e 8‘3“‘"? ¥ exlsts

M . DgumH-P’-\FQ DCR hoy o CU‘M“&&‘((‘QV; CL’&V\(D}:
© 0b; (Can(D)) = Obj (D)
Vs (D) (A, B) = 1A+ | H2Y 2€MoonCond /o




Les D, E - unit-pure equipments
" E is o Covchisation of D [Free object of
G Y(E) - () Eael e N —
B Couchy & V\hff-p'awe.\up—‘fo equivalonce

Romke. Comchisotion s umi?ue e &“:P ¥ exlsts

M . DgumH-P’-\FQ DCR hoy o CU‘M“&&‘((‘QV; CL’&V\(D}:
- Oby(€an(D)) = Ob; (D)

. VCon(D)(A.B) = {F:A—\—)B \a’/j,b_\,: }GM(\CM’EE
oo e, . Bl e

—_—

[FK[ ol 1[F’J & ll—Ho( I

— —

v F




Thew, I35 Dis anit-paire DCR, 5O 53 Cons (D)

E% W hem m%&( Ci,M‘) where Q’/() :Pl-opey._.
T"\CV\ V@ﬂ"cm 19 "'L( ?Qbo‘(ﬁh}Scﬁh‘on Obfm'neo( n
Welly 1qad]

EJ_ W"\Ch Dﬂ' @NEICEP; R%M"“) on o 90\05\‘ —’l‘opos t/
then  Can(®) = Rel (Cs(2))
whee G (®)  fopos o§ oree objec(s



Yo
7
¢ <k
| (D
/ A& Moo / )
Mone &M 3 NH \
/ — AN propew / " =
@,‘ ,A“) / wnit- Purg \ p"°"4!'¢4
(Reatpi,Mlems . /
,Flor) / k’\ IO/QJZO
pan(t .
)
el
"L}C“/wol - Ye%‘\w
- Neifer: e Yo
b o oo 1
s woid
ehdo-morpi s
S



O~ copoiat § Comoner d

[HN], [lend2)
° Tabuska:l'oh
[Pleiferil
¢ co—Ei(a\Lev} Mesie fop
B arpr

cf. [Lock Walers, Wed )

S (enlggvz Meon. ;’or

CoMmoneid

Gspests obsewe fle Jaolloutns

\

— linit o ¥ A 30

P
™t o A" ¢
[t of QA

)]

o P
. . A -
= fmite3 (A AZCA, P‘;f,{%



Frop. I. o discrete cowtestan equipments
Gy An evdomovﬁ\l‘m A =S i copointed
i} there exists o fanique) structure of rmoneld
(3 (co-Eil?nLv-ngn for copointed aA-fup)
= (Co-Ei(&‘oeq Meore For ommonerdh ,_\’g-ﬂlkx-
Prop (%3.0C. o5 HN)  ®: anit-pwe cor, equlpmen
Ten D hos (5treny) co-EM Jor comonsids

S D wag  (strory) tobuloters.



Thew. (¢.3.19. o5 HN) TFAE
(D Span (B) (57 wehy comple)
U D s « unit-pure ort. equipwent \ith Stieg B
o copointed endo s and query arorphisan is g leg of oM

Ciw) D is & unt-pave cort. equipwent yith 6ty = |
For  Com onoihs  and. Ruery dmbrp\\l\.s% IS q [eg. o;} cg-m

(c§. Akifar 6.3.2. & Lo, Weltes, Weed 5.1)



7 [HN] Double categortes of relotions relothe fo dachriSufion SysTRInS

[_CW?"B C&vkbh'l,w':»("('ews, Curfestla\n b(cc»‘f’eéom\es I_ .

[Kel‘ill ke(l\/. A note on Ye[o:r«'ons y?(oft}ve ® :‘t.cxctbv'lkmﬁov\ 5')’5“@‘7“5

[VCV‘(‘ 2’] VQV'H'\[' 'Enn'cl\ei CQTgorl‘ﬁ/ {ﬂm( C‘”‘fﬁbwteﬁ 3 ondt CL\&VOQ O{ Lwt
[PviS] Pavlovic . Moaps T Relofiue fo o Juctoris ofion system.

6P Grondis, Paré. Limits in double categyrtes
[S‘\“‘O%] S"‘“""“‘. F“‘O\“‘?C\ bECmT€3°r('€5 and frrono('dq\ J:(' _‘)m—t}Qhé
[Wwoﬂ \No\('fers, Wocd. F\»el:;ehiv\_s ot)je‘-fb (n Cc\r‘l'eﬁl‘% bf&’*'ffalh'é

[LWWIG] (ocke, Walters, Wood . Bicotepeies o8 spans o coneteston bicstesari €5

[Ale %] Aleifers Cortesion dovble cortepurles withon emposts on chov&cterfzug Spons
[Paw‘).\l B, Morphisoms of Rirgs .

[_LAM‘P-] Lonnbev'l'. Dov\\ale cotRHo es o:g‘ }'?(Ofriov\s .

Thonk Yow |



