Question 1a




Question la (continued)

The three paths from W"* to o are
whe 5 h® 515 q—=o0

wh* 5 h® 5 hB 51 5¢—0

whe 5 pD 5 h® 5B 515 g0



Question 1b

do A x o)
(‘)Wha: o aWh:I:
Oh®
A x B?
+ X X aWhm

on

A x B? x B!
+ Xawhx




Question 1c

The values for all non-leaf variables—h™, h® K3 1 ¢, o—vary
as x; varies. Because of this all Jacobians in the graph vary as x;
varies (the Jacobians for any non-leaf variables depend on the
value of the variable computed in the forward pass).



Question 2a

Inputs: A sequence i ...x, where each z; € R?. A label y €
{1... K} for position i.

Computational Graph:
» Fort=1...n, ht = g(Wheg® 4 JWhhpt=1) 4 ph)

» Fort =mn...1, 7" = g(Wbheg®) 4 Jybhhyt+1) 4 pbh)
» Fort=1...n,

h(2,t) _ g<W2hz % CONCAT(h(t),n(t)) + W2hhh(2,t71) + b2h)
» Fort=mn...1,

77(2,t) — g(WQbh:c % CONCAT(h(t), n(t)) + WQbhhn(2,t+1) + beh)
[ =V x CONCAT(h) D) 4, g =LS(l), 0 = —q,

v




Question 2b

Inputs: A sequence x; ...z, where each z; € RY. A label y €
{1... K} for position i. A sequence of tags y; ...¥y; 1.

Computational Graph:
> Fort—1.. = g(Wheg® 4 Whhp=1) 4 ph)
» Fort=mn. = g(WPhzg(®) 4 J7bhhp(t+1) 4 ph)
Forj=1. (z — 1) 5(]) - g(Whyy(j) + Wyhhﬁ(jfl) + )
=V x CONCAT( @ n@ BE=1) 4~ ¢q=LS(l), 0= —q,

v

v




Question 3

» 2 controls how much the new hidden state (") copies
information across from A=Y and how much a new update
is incorporated

» (") controls how much of A(*=1 is reset to zero in the update
part of the network



