
Re: Homework 1: J

Due 2019/05/01 (Fri) Anywhere on Earth

Please implement one of the following functions using J (in the pre-
cubical era, without any cubical features) and show that it is well-typed:

1. Path concatenation of the following type:∏
𝐴:𝒰

∏
𝑥:𝐴

∏
𝑦:𝐴

∏
𝑧:𝐴

Id𝐴(𝑥; 𝑦) → Id𝐴(𝑦; 𝑧) → Id𝐴(𝑥; 𝑧)

2. Congruence/functoriality of the following type:∏
𝐴:𝒰

∏
𝐵:𝒰

∏
𝑓 :𝐴→𝐵

∏
𝑥:𝐴

∏
𝑦:𝐴

Id𝐴(𝑥; 𝑦) → Id𝐵( 𝑓 (𝑥); 𝑓 (𝑦))

You should write out your term and then the entire derivation. See the
next page for an example. Please be attentive to the following two things:

1. The difference between variables inside a type theory (“𝑥:𝐴” in the
hypothetical judgment “𝑥:𝐴 ⊢ 𝑀 : 𝐵”) and metavariables outside the
theory (𝒟 and 𝒥 in “let 𝒟 be a derivation of some judgment 𝒥 . . . ”).

2. How the contexts change between judgments in a rule.

In lectures, we intentionally removed some premises in certain rules, such
as “𝐴 : 𝒰” from the Id-intro rule, because the removed premise is implied
by other premises. In other words, the removal does not materially change
the type theory. You can choose any (correct) version in this homework.
However, I highly recommend using the more verbose version when there
is a choice, which is demonstrated in the next page.
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