
Solutions – §1.2

19. Identify the following expressions as true or false. If true, prove the result; if false, give a counterexample.

(a)
n∑

i=1

(ai + 1) =

(
n∑

i=1

ai

)
+ n

Proof.
n∑

i=1

(ai + 1) = (a1 + 1) + (a2 + 1) + · · ·+ (an + 1)

= (a1 + a2 + · · ·+ an) + (1 + 1 + · · ·+ 1)︸ ︷︷ ︸
n times

=

(
n∑

i=1

ai

)
+ n

(b)
n∑

i=1




m∑

j=1

1


 = mn

Proof.

n∑

i=1




m∑

j=1

1


 =

∑

i=1

(1 + 1 + · · ·+ 1)︸ ︷︷ ︸
m times

=
n∑

i=1

m

= m + m + · · ·+ m︸ ︷︷ ︸
n times

= mn

(c)
m∑

j=1

(
n∑

i=1

aibj

)
=

[
n∑

i=1

ai

]


m∑

j=1

bj




Proof.
m∑

j=1

(
n∑

i=1

aibj

)
=

m∑

j=1

(a1bj + a2bj + · · ·+ anbj)

=
m∑

j=1

(a1 + a2 + · · ·+ an)bj

= (a1 + a2 + · · ·+ an)
m∑

j=1

bj

=

(
n∑

i=1

ai

)


m∑

j=1

bj





