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• This is a CLOSED BOOK exam. You may use one sheet (front and back) of hand-
written notes.

• No calculators are permitted. You need not simplify explicit numerical expressions.

• There are a total of 40 points in the exam. Each problem specifies its point total. Plan
your work accordingly.

• You must SHOW YOUR WORK to get full credit.
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Possibly Useful Formulas

Scaled Forward-Backward Algorithm

α̃1(i) = πibi(~x1)

gt =

N∑
i=1

α̃t(i)

α̂t(i) =
1

gt
α̃t(i)

α̃t(i) =
N∑
j=1

α̂t−1(j)ajibi(~xt)

β̂T (i) = 1

β̃t(i) =

N∑
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β̂t+1(j)aijbj(~xt+1)
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1

gt+1
β̃t(i)

Adaboost Assume yi, hj(xi) ∈ {0, 1}. For t = 1, . . . , T :

h∗t = arg min
j

n∑
i=1

wt,i |hj(xi)− yi|

εt =

n∑
i=1

wt,i |h∗t (xi)− yi|

w̃t+1,i =

{ εt
1−εtwt,i h∗t (xi) = yi
wt,i otherwise

wt+i,i =
w̃t+1,i∑
j w̃t+1,j

H(x) = u

(
T∑
t=1

αt(h
∗
t (x)− 1

2
)

)

αt = log
1− εt
εt

Affine Transforms and Barycentric Coordinates

~x0 = [~x1, ~x2, ~x3]~λ

~ui =

 a b c
d e f
0 0 1

 ~xi
~u0 = [~u1, ~u2, ~u3]~λ


