
Poly

Set/− Set

Set/− Set op → Set B

Set/B (E, p) E

p : E → B (E, p) → (E ′, p′) Set/B φ : E → E ′

p′ ∘ φ = p f : A → B Set/f Set/B → Set/A

f ∗
□

Lens(Set/−) Set/− Poly

Poly □

Set

Poly

⊗

Poly

X, Y k : X ⇝ Y

k : X × ΣY → [0, ∞] X

ΣY σ Y □

Krn X
k

⇝ Y
h

⇝ Z

∫
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h ∘ k : (x, C) ↦ ∫
y:Y

g(x, dy) h(y, C) .

□

δ : Meas → Krn

f : X → Y δf : X ⇝ Y

(x, U) ↦ [f(x) ∈ U ]

[f(x) ∈ U ] f(x) ∈ U □

K : Meas op → Cat

B KB (E, p)

E p : E → B (E, p) ⇝ (E ′, p′) KB

k : E ⇝ E ′ δ′
p ∘ k = δp k

b : I → B Meas k k[b] : p[b] ⇝ p′[b]

p[b] p b f : A → B

Kf : KB → KA f

k k[f] k[f(a)] □

K Poly

Lens(K) (B, p) B

p KB p p(1)

B ∑i:p(1) p[i] E

p i i : I → p(1) p

p ∑i:p(1) yp[i]

φ : p → q Lens(K) (φ1, φ♯)

φ1 : p(1) → q(1) φ♯[i] : q[φ1(i)] ⇝ p[i] q[φ1] ⇝ p

Kp(1) Lens(K) Poly □

K Kf

Σf Σ □

p Lens(K) (S, θ) S

θ : SyS → p Lens(K)

θ1 : S → p(1)

θ
♯
s : p[θ1(s)] ⇝ S s ∈ S p

□



Coalg : Lens(K) → Cat

p Coalg(p)

φ : p → p′ Lens(K) Coalg(φ) □

Poly Set

lott := ∑n:N ∑d:Δ(n) yn Δ(n)

n rand

rand := ∑
X:Meas

∑
μ:MX

yX

MX X

rand Poly

X XR

X

QBS

k : X ⇝ Y X Y

k : X → QBS(R, Y ) k, k′ : X ⇝ Y

Y x ∈ X

X → QBS(R, Y + 1)

R □

qbKrn

Krn

Ay → rand ◃ By Poly

A → ∑X ∑μ BX

X μ BX X

B

R
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Poly Lens(K)

Coalg

(C , I, ⊗)

Poly CP

C (A, B) C

C (A, B) yC (I,A) (A, B, C)

C (B, C) yC (I,B) ⊗ C (A, B) yC (I,A)

(g, f) ∈ C (B, C) × C (A, B) s : C (I, A)

(f ∘ s, s)

(Set, 1, ×) SetP Coalg

A → B SyS → BA yA
□

Org Poly Poly

Coalg

Org □

Org

Prof
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Org

Org

Lens(K)

Org

t R yR

R

σ

∑γ:Gauss(R) yTanγGauss(R) TanγGauss(R)

γ μγ x ↦ σ−1(μγ − x)

μγ

↩
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