Homework 4: Second Identity Crisis
15-819 Homotopy Type Theory
TA: Favonia (favonia@cmu.edu)

Out: 2/Nov/13
Due: 16/Nov/13

1 Application

Task 1. AssumeI' - f: A = Band ' - g : B — C. Help Favonia to fill in
these blanks.

r=__ H ap;(refla(m)) = reflp(fm)
m:A

r-_ ] IJ apsr") =ap,(p)"

m,n:Ap:m=n

r-__ : I] II 1I aps(p+9) =ap,(p)-ap,(a)

I,m,n:A p:l=m qg:m=n

r_ - H H apiq,(p) =1

m,n:Ap:m=n

TE_ I T 2pees(p) = ap,(aps(p))

m,n:A pm=n

Solution:

Am.reflsin)—fm)(reflp(f(m)))

Amnp J[m.n.p.ap;(p~') = ap;(p) '|(p, x.reflyp_sm(reflp(f(m))))

ANmnpg J[l.m.p. I],ap;(p* q) = ap;(p) * ap;(@)](p, m-Aq.refl p(m)=r(n) (2P (7)) (q)
Amnp.J[m.n.p.ap;y, (p) = pl(p, m.refl,—,(refla(m)))

/\mnp'J[m'n'p'apgof(p> - apg(apf(p))}(p'/ m'refl!I(f(m)):g(f(m))(refl(/'(g(f<7n>>))
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2 Over the Paths
Define paths over paths by using J.

Solution:

PathOver, g(m,n,p,a,b) = J[_._._U](p,m.Idp,/z5(a, b))

3 Application Binary Interface

Solution:
apj” (p/ Q) = apf(l) (q) ' ap)\m.f(m)(o) (p>

aP/fz(]% q) = AP f(1)(n) (p)* apf(m)(@

q*p=ap;(q)" aAP_.ref1(m) (p)
= aprefl(m)-—(q) " aP_.ref1(m) (p)
=ap’,_(p,q)
= ap”_(p,q)
= AP_.ref1(m) (p) " aprefl(m)-—(q)
= AP_.ref1(m) (p) " ap;4(q)
=D"q

Task 2. Equivalence: (f, g, o, h, 3). Quasi-inverse: (f, g, a, ).

Solution: o Reflexivity.
[ =1ida
g =1dy
a = Aa.refly(a)
h = idA

B = Aa.refly(a)



e Symmetry.
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b.(apo,(B(0) ") - ap,(a(h(b)))) - B(b)

@™ R e
I
> = @ =

a.(apyo(c(a) ™) = ap,(B(h(a)))) * afa)
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e Transitivity

f=roh
g=43dg1°g92
a = Ab.ap;, (a1(g2(b))) * aa(b)
h = hyohs
B = Aa.ap,, (B2(fi(a)))* Bi(a)

4 Paths in Types

H Idr(z,y) ~ T
zy

3



Solution: e f: A _.()
o g: )\ _reflr(())
o a: \_refl(())
o h: A_reflr(())

o 5: \_refl(refl(()))

H IdJ_(may) ~ 1
z,y

H Idats(z,y) ~ F(z,y)

m?y
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