
Bidirectional Type-Checking L6.1

Bidirectional Type-Checking

Judgments.

M ⇐ A M checks against A
M ⇒ A M synthesizes A

Metatheorems.

1. For all M and A, either M ⇐ A or not.

2. For all M , either there is an A with M ⇒ A or not.

Rules.

M ⇒ P ′ P ′ = P

M ⇐ P
↓↑∗

M ⇐ A N ⇐ B

⟨M,N⟩ ⇐ A ∧B
∧I

M ⇒ A ∧B

fstM ⇒ A
∧E1

M ⇒ A ∧B

sndM ⇒ B
∧E2

x ⇒ A
x

...
M ⇐ B

λx.M ⇐ A⊃B
⊃Ix

M ⇒ A⊃B N ⇐ A

M N ⇒ B
⊃E

M ⇐ A

inlM ⇐ A ∨B
∨I1

M ⇐ B

inrM ⇐ A ∨B
∨I2

M ⇒ A ∨B

u ⇒ A
u

...
N ⇐ C

w ⇒ B
w

...
P ⇐ C

case(M,u.N,w. P ) ⇐ C
∨Eu,w

⟨ ⟩ ⇐ ⊤
⊤I

(no ⊤E)

(no ⊥I)
M ⇒ ⊥

abortM ⇐ C
⊥E
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