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Chapter 2

Basic applications of path-induction

In this chapter we present applications of path-induction. The general “technique” of applying
path-induction in the proof of a proposition is the following:

Step 1: Create a type C(z,y,p) out of the given data A: U, z,y : A, p: z =4 y, and the

property to be proven i.e., translate what is to be proven into a type C(z,y,p).

Step 2: Define the typed family C : Hw’y:A Hp:m:AyZ/{ through Step 1.
Step 3: Define ¢ : [[,.4 C(z, z,refly) by unfolding C(z, x, refl;). Most of the times the definition
of ¢(x) is straightforward after the unfolding.

Step 4. Use the conclusion of path-induction on the previously defined C and ¢ to get the
object that proves the proposition.
;oA

7 . / ;
. oA L b ] A ! e Yoo e 47 g i 1y Al
2.1 Uniqueness [ w by Tresem EAVERE £ | LM S,

Proposition 2.1.1. Let C : Hz AHp =y Z/{ be a dependent family of types in U, and

¢: L AaClx,x,refly) be a dependent functzon IfF G Ly yallpae,y C(@,y,p) are dependent

functions such that . EREES
F(z,z,refly) := ¢(z) = Gz, z,refly), !
for every x : A, then the type ) ¢
{
PRV
H H F(2,9,p) =c(z,yp) G(@,y,p)
T,y A PE=4aY !
Ve
is inhabited.
Proof. We define the dependent family of types D : H%y: A H,p:m:AyZ/l by
D(z,y,p) = F(2,9,P) =c(ayp C@,9,p). L Koeny sy ot
To define a dependent function ¢ : [[,. 4, D(x, z,refl;) we need to have LU« (I [
o Vypeat
de) : Dlw, 2, refly) = Pz, @, 16fla) =c(oete) G(@2:0fe) = 6(2) Zc@arens) 6(2)- 1 )
. s/xg ey u}

Thus we define
d(z) = reflg). -
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