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A few days back, a friend of mine asked me, are all horses of the same color? Well, my answer
was obviously not.



Even you might be guessing the same thing by now, but it kept me thinking once I started doing
induction. How? I can prove you that all horses are indeed of the same color. I'm sure most of
you must be laughing. Let us see how.

I will consider my P(n) to be a set of n horses are all of the same color. What is my basic step? |
will consider basic step as P(1), which says a set of one horse is of the same color. Obviously. I
consider. I compare the horse with itself. It is of the same color.

P(n) = 5k o{. n hovses, whese all  axe o{ e same uﬁg&,,

Basic step P(1)
One hozse is wm}macd to dbd.b




Now I’ll move on to the Induction Hypothesis where I assume that given a set of k horses, all are
of the same color. So I assume that there are k horses and they are all of the same color.

P(n) = 5k o{. n hovses whese all  axe o{ e same uﬁg&,,

Basic skep - P(1)
One ho3se is wm};am to d;sd.b

Sndudion Hlﬁ(}%ts{f)!
Assume  thok goen @ sd of k hosses ol aze

o} Bu same wlous.

So the next step is the inductive step where we will prove that given a set of k+1 horses, you
have to prove that all horses are again of the same color.

To pove : Qen a sk oY, ki kom) all oge ofiT

opar

Y some wlowd

So what I am going to do? I will consider this set A, which has k +1 horses. I will label them 1,
2, 3 and so on up to k+1. So first, I will pick the first k horses. Let me say that as A, A". A" has k
horses 1, 2, 3 up to k. By Induction Hypothesis, what can we conclude? We can conclude that all

of these are of the same color. Right?




To pove : Qiven a sL o ket hozses all ase ofiT
Hu same wlow?

IA‘ = "‘\+I

A e DM

opar

A = {1, 2, 5,.........,1‘\}

Now I’ll consider another subset of A, let me call that A" from 2 to k+1. So A" has elements 2, 3,
4 so on up to k+1 and all of these are of the same color.

To pove ¢ Given @ st of ke hotses | all  aze ofiT |
Yu same wlowd

|A‘ = "‘1+|

(B vty Y

No= {12, 3,0 K} = AW Huse houses

(1373 o{ same lous.

A’ = {2,,5, T l‘Hl} — Al thuse houses

ode o] s%ame colous-

Wait. Did you observe something? 2 has the same color as 3 has the same color as 4 and so on
and all of these have the same color as k+1.
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Compare this with the horses in A'. 2 has the same color as 1 as 3 as 4 and so on as k. So what

can we conclude? We can conclude that 1 has the same color as k+1. So with the case with 2. So
as with 3. So all these k+1 horses have the same color.
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Well, I must tell my friend that yes, all horses will be of the same color. So if you are all

convinced with my argument that all horses are of the same color, let me tell you, I was wrong
and I leave it to you to find out the fallacy in the proof.
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