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It s casy to see this is equivalent to the identity (use (= Red), (8 Coh), (A Exg
(3 K Simp), (3 Exp)). This completes the proof. [

As an immediate corollary to the theorem, we can characterise all the “left”’ stru
ture of the base category T of a hyperdoctrine P over T with the full Beck conditio
As examples, we give the following. Suppose P has the full Beck condition.

Corollary 1. X L, Y is a monomorphism of TAff there is a derivation in Tp:

log = by 29 = 2. ety o
ey o

5
Jorollary 2. E L5 X3 Y is an equaliser diagram of T iff there are derivatic
!

m Tp:
sv = tr — Je(re = &), reg = re; F—ey = €.
Corollary 3. If uy, u, are free variables of type 1. then there is a derivation
g =
(which s why we don’t need many free variables of type 1).

Proofs. The first corollary is immediate from the theorem and the fact tl
t: X —» Y is a monomorphism iff

X
X —»
X _ ‘
X —
¢
is a pullback. (So the Beck condition for this diagram is equivalent to the existe

of the above derivation (and of x, = z,, 5 = 2, —x, = z!))
The second corollary is almost as immediate from the theorem and the fact t

S

~

ES5> X Yisan equaliser iff
t

———

tr
E Y
s,
X A|vlv Y x ¥
is a pullback. The Beck condition for this is equivalent to the existence of derivati
st =yAte =yt-Jelre = xalre = y) and req = re,, treg = treg t—ep = ¢;. I

this to the derivations of the statement of the corollary is an easy step.
And finally, since 1 is a terminal object,

4,
— > 1 x

1 ]
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1 x 1
X 1 x 1
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