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Answer 1

x + 6 = x2

x2 − x− 6 = 0
(x + 2)(x− 3) = 0

x = −2 or x = 3

Answer 2
Denote f(x) = 1

1+e−x , then

f ′(x) =
−1

(1 + e−x)2
× (−e−x) =

e−x

(1 + e−x)2

Answer 3
(x, y) is on the unit circle, so let x = sinα and y = cos α, α ∈ [0, 2π],

then f(x, y) = sin α + cos α =
√

2 sin(α + π
4 ). So, the minimum value of

f(x, y) is −
√

2, when α = (3
2 −

1
4)π = 5

4π, i.e. x = y = −
√

2
2 .

Answer 4

p(x) =
1√

2π 1
2λ

e
− (x−0)2

2 1
2λ =

1√
π/λ

e−λx2

log p(x) = −λx2 − 1
2

log(π/λ)

Answer 5.1
There are 33,345 word tokens and 2,245 word types.
Answer 5.2
The top 10 most frequent words are

word type count
, 2418

the 1618
’ 1106
. 961

and 810
to 720
a 620
it 596

she 545
of 499

Answer 5.3
see figures on next page.
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Figure 1: rank vs. count

Figure 2: log-rank vs. log-count
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Answer 5.4
p = polyfit(log(r), log(f),1);
p = -1.3278 10.0814
f = exp(−1.3278 log(r) + 10.0814) = 23894r−1.3278.
That is a = 23894, b = -1.3278.
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