
Possibly Useful Formulas

Inverse Kinematics: Cobs = {c : ∃b : φ(b,c) ∈Wobs}
Admissible: ĥ(n)≤ h(n)

Consistent: ĥ(n)− ĥ(m)≤ h(n,m)

Unification: S : {VP,VQ}→ {VQ,C } such that S(P) = S(Q) =U

Value Iteration: ui(s) = r(s)+ γ max
a ∑

s′
P(s′|s,a)ui−1(s′)

Policy Evaluation: uπ(s) = r(s)+ γ ∑
s′

P(s′|s,π(s))uπ(s′)

Policy Improvement: πi+1(s) = argmax
a

∑
s′

P(s′|s,a)uπi(s
′)

Q-Learning: q(s,a) = r(s)+ γ ∑
s′

P(s′|s,a)max
a′

q(s′,a′)

TD Learning: q(st ,at)+ = η

(
rt + γ max

a
q(st+1,a)−q(st ,at)

)
SARSA: q(st ,at)+ = η (rt + γq(st+1,at+1)−q(st ,at))

Actor-Critic: Lcritic =
1
2
(q(s,a)−qlocal(s,a))

2 , Lactor =−∑
a

πa(s)q(s,a)

REINFORCE: ∆wi, j = η(r−b)
T

∑
t=1

∂ logπat (st)

∂wi, j

Pinhole Camera:
x′

x
=

y′

y
=
− f
z

Convolution: w[k, l]∗ x[k, l] = ∑
i

∑
j

w[k− i, l− j]x[i, j]

Backprop: :
∂L

∂w[i, j]
= ∑

k
∑

l

∂L

∂y[k, l]
∂y[k, l]
∂w[i, j]

Max-Pooling: z[m,n] = max
(m−1)p+1≤ k ≤ mp
(n−1)p+1≤ l ≤ np

y[k, l]

Backprop:
∂L

∂y[k, l]
=

∂L

∂ z[m,n]
if y[k, l] = max

(m−1)p+1≤ i≤ mp
(n−1)p+1≤ j ≤ np

y[i, j]
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