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Descent — Ca\cu\aki.ng Gradients
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Gradient Descent — Ca\cu\w&:’m5 Gradients (2ent.)

Oukput Net x, % —— +, ‘tanae:t value
' X2 Y2 t2 ' )

Define error Jor multiple outputs:

Mulkiple

n

2
E = L E,‘ (-{:k- Yic ) for n outputs
2 2
e n=2 E = %‘Z (t, -y + -\z-(iz‘rz)

A synaptic weight, w, can affect multiple outputs:

n Py n
PE = ) \;_2("%'7&) = Z.(Jck—yk\ByE
k=t k=1
dw W

dw

we calculake affect on each output and then sum.

Multiple Pathways +o Ou-épu‘t 4, +4arget val

Dotted paths ghow how w
affects y, i  twe ways.

wWe can write a symbolic formula  for  y, :
¥, = -f(a’.(w) ) 3z(w\)

Then From multivariable caleculus we have:

Yy = b Fggew]) = ¥ 29,00« ¥ 39 W
—5-\:\/ I 33, W 39z W

Tn general we have dy =2 Fg, )., galw)) =

¥ 2a
dw w
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W Mos




B ,7/28 Apr

el & Cotlon

1490

Not always convenrent to Find dy/dw this way.

Gradient Desdent — Cq\cu\c\t'ma Gradients (wmt))
L Given- y (g, Cw), (:}.L(wﬂ = c},(uu) - g7 (w)
and q, (w) =w 31((»): w
Find - B_y_ Use  multiple Pa&hways rule (m)
ERN)
2
%0ln - y = < dy bﬂk
dw k=1 33\& dIw
3y = 9y* 92 = 3.,_ ('h'ead:' Funes 91 9=
39, 99, Like variables;
3. acts like censt,
Vo= X 9,9, = 9, muttiply ing 3, , and
b:j.,_ 39, oL acts like a
variable such as$ x
in Y i)
Now we re-introduce w and note that 3 x _
92 13 really 9,_(«0) , Le. 92 evaluated at pourt w.
k3
33‘ = B__ w = 2w
dSw dw
3
b_l-,_ = 3 w = ‘Bwl
w w
. 2
So EZ = 320»\ Zw o+ %‘(w) 3w
oW " n " i
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= Bw - 22w + tw . 3w
W
= Sw
2 3 ) 4
Can  check *his: y= 9,92 = w w =w , dy = SW v
'3




