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HOW CAN I FIND TRUE LOVE?
Try Google, and come up with:

11/3/20y g , p
 Learn from religious advice (love is what God 

says it is)
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 Find your true love’s zodiac sign through a five 
question quiz

 Consider phone counseling  Consider phone counseling 
 (only to realize you are the real problem)
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FOR ALL YOU ROMANTICS, THERE IS
REAL HOPE

Define: 

11/3/20

True Love = The best person willing to date you
(Not always true, but still… convenience matters)

009
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GROUND RULES

• You only date one person at a time.

11/3/20y p
• A relationship either ends with you “rejecting” or 

“selecting” the other person.

009

• If you “reject” someone, the person is gone 
forever.
– Sorry  old flames cannot be rekindledSorry, old flames cannot be rekindled.

• You plan on dating some fixed number of people 
(N) during your lifetime.

• As you date people, you can only tell relative rank 
and not true rank. 
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MODELING OF THE GAME

• –If you pick someone too early, you are making a 

11/3/20f y p y, y g
decision without checking out your options. 

• –If you wait too long, you leave yourself with only 
 f  did t  t  i k f  

009

a few candidates to pick from. 
• The game boils down to selecting an optimal 

stopping time between playing the field and stopping time between playing the field and 
holding out too long. 

What does the math say?What does the math say?
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THE BASIC ADVICE

Reject a certain number of people, no matter

11/3/20j p p ,
how good they are, and then pick the next
person better than all the previous ones.
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How Many People Should You Reject?
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EXAMPLE PROBLEM

Three Choices

11/3/20

A naïve approach is to select the first one

009

What are the odds?

1/3
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CAN WE MAKE IT BETTER?
YES!!!

11/3/20

Strategy: 

009

Always reject the first person, and choose the next 
best one
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RESULT

 1 2 3 Lose

11/3/20

 1 3 2 Lose
 2 1 3 Win

009

 2 3 1 Win
 3 1 2 Win
 3 2 1 Lose

WOW!! A whopping 50%!!!
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THE BEST STRATEGY

Reject the first 37 percent of the people you

11/3/20j p p p y
want to date and then pick the next person

better anyone before

009

And you get your true love for 37% of time!! 
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STATISTICS

N b  l   t t  N b  f l   h ld 

11/3/20Number o people you want to 
date (N)

Number of people you should 
reject (k)

4 1

009

5 2

10 3

25 9

50 18

100 37
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MATHEMATICS BEHIND

 Find the value of k, in population N

11/3/20, p p
 Model a function

 P(k) = the probability of the best choice after 
j ti  k 

009

rejecting k persons
 Find the optimal point

12



MATHEMATICS BEHIND

11/3/20009
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MATHEMATICS BEHIND

 P(k) = ∑(probability of the best in position 

11/3/20( ) ∑(p y p
n)(probability of being selected given in position 
n) [n=1 to N]

009
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

 Let the best be in 1st place

11/3/20p
 Probability of the best in 1 = 1/N
 Probability of selecting that = 0

009

 Total Probability for all upto “k” = 0
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

 Let the best is in k+1

11/3/20

 Probability of being the best = 1/N
 Probability of selecting it (given it is the best) = 1

009
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

Now a bit tougher problem

11/3/20g p

 How to find the probability if it is in place k+2?
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 Probability of it being the best = 1/N
 Probability of selecting it (given it is the best) = 

k/k+1
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

 Similarly: for k+3, 

11/3/20y ,
 the probability = (1/N) * (k/k+2)

009
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

11/3/20009
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

 So, we have

11/3/20, 009

 Simplified
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

 Suppose N=5, take k=1,2,3,4

11/3/20pp , , , , 009
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MATHEMATICS BEHIND –
CALCULATING THE PROBABILITIES

11/3/20009
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MATHEMATICS BEHIND

 How to determine the optimal value of k?

11/3/20p
 Calculus? 

 Discrete Function

009
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MATHEMATICS BEHIND

 How can we tell we are at the highest point on 

11/3/20g p
the graph? 

 The value of k we want is first value of k for 
hi h th  t b bilit  i  ll  th  th  

009

which the next probability is smaller than the 
preceding probability 

 For which P(k +1) - P(k ) < 0 . For which P(k 1) P(k )  0 .
 This process is similar to using the first derivative 

test in calculus.
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MATHEMATICS BEHIND

11/3/20009
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MATHEMATICS BEHIND

 A program can be easily written which 

11/3/20p g y
terminates when                        will be negative
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Still, can’t we find a definite “k” for all?
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MATHEMATICS BEHIND

 Consider the probability function

11/3/20p y 009

 This approximates the area under the curve    
y=1/x, from x=k to x=N
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MATHEMATICS BEHIND

 (1/k) + (1/k+1) +…+ (1/N-1) can be an 

11/3/20( ) ( ) ( )
approximation of 

 ln(N)-ln(k) = ln(N/k)

009

 So, approximate function P1(k) = (k/N)ln(N/k)
 Poor approximation when N and k small

G d i ti  h  l Good approximation when large
 k/N=x
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MATHEMATICS BEHIND

 P1(x) = xln(1/x) = -xln(x)

11/3/201( ) ( ) ( )
 P’1(x) = -1 – ln(x)
 If P’1(x) = 0 => x=1/e

009
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WHAT IS THE PROBABILITY OF SUCCESS?
P1(e-1) = -e-1ln(e-1) = 

11/3/201( ) ( )

1/e
0 368

009

=0.368

30



A LESSON LEARNED?
 Don’t settle too early!

11/3/20y
 It’s not advisable to bank on your high school 

sweet-heart!

009

 Sounds odd, but it’s just too important to test the 
market and find that special person. 

 Besides  this strategy improves a person’s odds  Besides, this strategy improves a person s odds 
from a pure random chance (10-20 percent) to 
almost 37 percent
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DOESN’T THE OTHER PERSON PLAY THE
GAME TOO?
 The theory suggests you should not feel hurt if 

11/3/20y gg y
someone rejects you like this
 You are likely an early victim

T  k  d  f h  h   h ld 

009

 To take advantage of the theory, you should 
consider whether the other person is ready to get 
serious
 I guess this is why there are certain age clusters 

when people get married.
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LOOPHOLES

 You some times can rekindle an old flame

11/3/20

 You cannot date simultaneously, but you can 
often get to know many people at the same time

009

 You might be able to figure out a true love 
without having to date many more people
 It happens It happens
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Thank You For Your 

11/3/20Thank You For Your 
Patience!!

009

Patience!!
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