
STA 413F2008 Assignment 3: A Little Basic Math

This assignment is based on material that you probably know already. However, the notation
used in Statistics can be an obstacle for some students, so we will review the following basic
rules.

• The distributive law: a(b + c) = ab + ac. You may see this in a form like

θ
n∑

i=1

xi =
n∑

i=1

θxi

• Power of a product is the product of powers: (ab)c = ac bc. You may see this in a form like(
n∏

i=1

xi

)α

=
n∏

i=1

xα
i

• Multiplication is addition of exponents: abac = ab+c. You may see this in a form like

n∏
i=1

θe−θxi = θn exp(−θ

n∑
i=1

xi)

• Powering is multiplication of exponents: (ab)c = abc. You may see this in a form like

(eµt+ 1
2
σ2t2)n = enµt+ 1

2
nσ2t2

• Log of a product is sum of logs: ln(ab) = ln(a) + ln(b). You may see this in a form like

ln
n∏

i=1

xi =
n∑

i=1

lnxi

• Log of a power is the exponent times the log: ln(ab) = b ln(a). You may see this in a form
like

ln(θn) = n ln θ

• The log is the inverse of the exponential function: ln(ea) = a. You may see this in a form
like

ln

(
θn exp(−θ

n∑
i=1

xi)

)
= n ln θ − θ

n∑
i=1

xi



Choose the correct answer.

1.
∏n

i=1 exi =

(a) exp(
∏n

i=1 xi)

(b) enxi

(c) exp(
∑n

i=1 xi)

2.
∏n

i=1 λe−λxi =

(a) λe−λnxi

(b) λne−λnxi

(c) λn exp(−λ
∑n

i=1 xi)

(d) λn exp(−nλ
∑n

i=1 xi)

(e) λn exp(−λn
∑n

i=1 xi)

3.
∏n

i=1 ab
i =

(a) nab

(b) anb

(c) (
∏n

i=1 ai)b

4.
∏n

i=1 abi =

(a) nabi

(b) anbi

(c)
∑n

i=1 abi

(d) a
∏n

i=1 bi

(e) a
∑n

i=1 bi

5.
(
eλ(et−1)

)n
=

(a) neλ(et−1)

(b) enλ(et−1)

(c) eλ(ent−1)

(d) enλ(et−n)

6.
(∏n

i=1 e−λxi
)2 =

(a) e−2nλxi

(b) e−2λ
Pn

i=1 xi

(c) 2e−λ
Pn

i=1 xi



7. True, or False?

(a)
∑n

i=1
1
xi

= 1Pn
i=1 xi

(b)
∏n

i=1
1
xi

= 1Qn
i=1 xi

(c) a
b+c = a

b + a
c

(d) ln(a + b) = ln(a) + ln(b)

(e) ea+b = ea + eb

(f) ea+b = eaeb

(g) eab = eaeb

(h)
∏n

i=1(xi + yi) =
∏n

i=1 xi +
∏n

i=1 yi

(i) ln(
∏n

i=1 ab
i) = b

∑n
i=1 ln(ai)

(j)
∑n

i=1

∏n
j=1 aj = n

∏n
j=1 aj

(k)
∑n

i=1

∏n
j=1 ai =

∑n
i=1 an

i

(l)
∑n

i=1

∏n
j=1 ai,j =

∏n
j=1

∑n
i=1 ai,j

8. Simplify as much as possible.

(a) ln
∏n

i=1 θxi(1− θ)1−xi

(b) ln
∏n

i=1

(
m
xi

)
θx(1− θ)m−xi

(c) ln
∏n

i=1
e−λλxi

xi!

(d) ln
∏n

i=1 θ(1− θ)xi−1

(e) ln
∏n

i=1
1
θe−xi/θ

(f) ln
∏n

i=1
1

βαΓ(α)e
−xi/βxα−1

i

(g) ln
∏n

i=1
1

2ν/2Γ(ν/2)
e−xi/2x

ν/2−1
i

(h) ln
∏n

i=1
1

σ
√

2π
e−

(xi−µ)2

2σ2

(i)
∏n

i=1
1

β−αI(α ≤ xi ≤ β) (Express in terms of the minimum and maximum y1 and
yn.)


