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Induction is a funny thing to understand. At first glance, when one is buried

under new notation and abstraction, the argumentative value of induction may seem

unclear. One may ask oneself the question “What exactly does induction do to

exhibit the truth of a statement?” Quite simply put, induction is a nifty way of

checking the truth value of mathematical statement for every single positive integer.

Due to irritating constraints related to the finite nature of human lives, paper,

pens and so forth it is impossible for one to check the truth of a statment for an

infinite number of cases one at a time. Induction does this checking in two steps,

making this checking easy and, more philosophically, making it a “sound means of

argument.” To take this further it will be useful to revisit the induction argument

covered in class 1. We have the conjecture

1 + 2 + 3... + n =
n∑

i=1

i =
n(n + 1)

2
(1)

In class we used the phrase “P (k) is true” to mean that indeed the equality 1 + 2 +

3... + k = k(k+1)
2

holds. Therefore the task of induction in this case would be to

∗Refrence. Pego, Robert. The Logical Chain Reaction, 2005
†Pulak Goswami, PGSS 2007: please ignore english errors.
1It is always useful to revisit the proofs done in class.
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verify 1 + 2 + 3... + k = k(k+1)
2

for every positive integer, which we may denote by

k.

1 Setting up the domino effect

Imagine the standing chalk boxes as were shown in class. As mentioned in class,

the analogy of chalk boxes to induction works if we take the kth box falling to mean

the assertion “P (k) is true”. A major part of induction 2 is to show that if the first

k boxes fall then the next one will fall as well. In the boxes example, the kth box

falling depends only on the one before it falling.

Applying the analogy, we argue on the assumption that 1+2+3...+k = k(k+1)
2

holds, that is, we assume that the kth box falls. Temporarily, the question is the

following; can we infer that that the k+1st box will fall given that the kth one does.

That is can we infer 1+2+3...+k +(k +1) = (k+1)((k+1)+1)
2

given the assumption

1 + 2 + 3... + k = k(k+1)
2

.

As shown in class, and as you would have in your notes, we can indeed infer

this! It is important to note that there is a big assumption that the kth box falls: we

would like to remove this assumption. Also, it is important to note that the positive

integer k has not been specified: it could be any positive integer. From here on we

take A(k) to mean “P (k) is true” and “→” to mean “implies.”

2It must be noted that here we are talking about weak induction. The difference between strong

and weak induction is worth understanding... but later.
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2 Starting the chain

It is important to understand how we remove the assumption made above. In the

statement above of
∑n

i=1 i = n(n+1)
2

it is easy to check if this holds if n = 1, that is

we can verify A(1). By doing so we effectively start our induction and we are done

and can comfortably say that A(k) for any positive integer k. By verifying A(1)

manually we have justified our assumption for the case k = 1 in the section above.

By using the computations done to verify the above section we can assert A(2). We

can use this verification to justify our assumption of A(2) and use the computations

referred to above again to verify A(3). We can repeat this infinitely! 3. Using a

picture we have:

A(1) → A(2) → A(3)...A(n) → A(n + 1) → A(n + 2)... (2)

The arrows can be interpreted to represent the connection between the falling of the

boxes. Pictographically this resembles the class demonstration. Note that (2) can

extend as far as we want to the right. This is why we are able to say A(n) for any

positive integer n.

3 Celebrate!

Celebrate! (by doing problem 5)

3But we wont because we have Bio HW to do as well.
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