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Abstract: Tensor product is described in a family of categories that includes Set and Hilbert spaces. Such categories admit a & quot;scalar& quot;
object which enables a definition of bi-arrows with two domains, generalizing functions of two variables. The tensor product is characterized by the
expected universal property relating bi-arrows to arrows.

Pirsa: 09060025 Page 1/44



‘ owWAa | {!5 an o {-}Sl ((Jc-{ (,{f (.”‘ |Irar'|. O ( l eN :"3 o r"
producl

T)r)-f\ ¢ ( Z— & l’\ M a N




l CWA | (15 an o }-}5| {C}{:'{ ﬂ((' (:n,l N O ( l ENd O (i
[.'Jf (J{_‘\L;( '

|
f])f)-f\ ¢ ( Z @ h i &N







b A S T <602

G, (a) R — X E("‘)(\D)? P(a,b
(:2(53 AV g_(b)(a): p(a,b)







DFP or A L}_mu;
(‘C\SP- 1o L

<H ED

H

SIS

N

i

B

Jl"

oy

C" ﬁ C@) B =X
il (o

P\"UM :

)

0
G, -









lenso (e i '—L)
: : Ar
A B /I\ 215

| T) | '*hh\ib

Pirsa: 090600,






te:
'_dmc:\or‘ia\ (,\"1 ofldc

' 09
A ABER A _

)
R R

5 Ne R

li‘l‘ )
4 / ﬁr‘ﬁ) ((I‘&)“ {“K(AJ
/‘\b f &' Abt




‘:xj mw\e‘]r Y /\ @B 15@ f\
T ; f




(MM* AeoB ~ Po A
Bl B ’”G (” 7







Symmetry A@B 2~ Bo A
- (B

())~_ A B—X sl 2
> B AKX

i) ()-) =SS f’? |7 7z

u(w) B, A — BoA o
S RE

Q«;(BM /\ R — RO A




Symmetry AB ~ B A
e ,

(o B MRS S - 2

(s f’e *("\7 B A

C‘ (% Sn(-)‘ :g\n(-’:
\"" AOR
X (B, M B, A~ BOA E\/(__/ 5o A
VIR
d\ﬁ /'\ R 1356 /\







B

ToA A







T A
) VA, ¥Vs:T-T

V(} :-I‘:’}\ AoS '25/\&(_':1







N (r:l'l!}i 5 (J('\ r(l) lnl\,_{ ” "'

/




S calas ogct ‘e l] H }

/
8 A i *ter%.f?

5}\11 0 J, SE: "
A R P) QTT: ! iﬂ:&‘i}‘\







> f{fllf“ 5 O ('\ A ln,\,.{ “1 ‘--1 z {
PR W/ :

| il
l B \' et
D '\ 11 ((}1“ 'H/ (qu. ({J) b t.r?‘;
& \/ & Sl;_ ( L"" ‘k‘) - (} (I’) ' h/'i
— R







*;__,(a-b}l:; ﬂr\ (= lh]w“

0 y } ~ K (-_1

: /\ [ f (
S N
) ‘ ] | | 1 ((’h o 1;,) s (\& (ﬁ) 3 J?‘)
.}\\F 1 \ \RI SJ, ( L’"’ 5) - (‘r (L) ! h/‘i






















R O G










?(Déboj“' ?0”’1'?5 N & teny( Ffai/:i'
A@ ’E,




)(Daba’tf ’Pmn‘cs In & teny( Fr.ubﬁ

>A©E




e —

](Débaj\“ erﬂ'YS In a fens( T)f-?obd'

Sy

12 ——9A@B

= IS o'rfug\uc.\ FOII\\ IFF | '
3u _.__-,)s P /S X & '=4 %)0

1 :"\ k "'\ .

/F, i | .\L «
| , N\

7
bép ”




)

A \ | I\ /\Q':)l.i'
Ilﬂ;lv’i\“} (2 [ qltﬂ% ‘
hoB B f i
pe 'de : .
V ]2(9)-«'-:.

§ > =geX i [:-3
We. Nave Yo .










C =X

n|mnd bi. Mol rlm.m | r |5 J‘lf‘“q} 0“ ) ﬁ:.r- }‘)ﬂ FIG-LIc'

i) F’vrr\*s




