Number Plates

The Problem :

Observation games to play in the car can help pass the time - or can lead to screams of “unfair“ if one person is clearly more likely to win than the other. 

Here is a game I played with my passenger on the motorway the other day - and we couldn’t decide whether it was a “fair” game or not. Can you help ?
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I scored a point every time the car in front had its numbers in ascending order of size. So G259RAL  scored me a point, as did   R17KLK  , and I thought   V  3 FTS   should be counted as well, as it certainly wasn’t out of order . However   D566HGW   didn’t do it for me, sadly, and neither did   B841WER.

My sworn enemy next to me scored points every time the car in front had its group of 3 letters in correct alphabetical order. So   T253ALP   was good for her, as well as   T49RTX, but, again,   K468DYY   wasn’t allowed. Some number plates, like   A469RYZ   scored us a point each.

What we want to know is : is this a fair game that we can continue to play in the future, or is one person definitely more likely to win in the long run ?

Notes :
Cute, ‘mathematical’ , approach ( using 
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notation ) :

Since each ‘scoring’ three or two digit number consists of three different digits chosen from 0 to 9, then arranged in ascending order, 
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 =  120 gives us a quick enumeration (these will include numbers like ‘17’ as 017 ). We must add in the 9 one-digit numbers, that consist of numbers like ‘3’ ( 003 wouldn’t be included in this 
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 approach ), to give 129 in total.

This is out of a possible 999 different numbers, giving me chances of 129 / 999 = 0.129 (3dp) of winning a point whenever a new car is spotted.

Since each ‘scoring’ three or two letter group consists of three different letters chosen from A to Z, then arranged in alphabetical order, 
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 =  2600  gives us a quick answer.

This is out of a possible 26 x 26 x 26 = 17576 different 3-letter groups, giving me chances of 2600 / 17576  = 25 / 169 = 0.148 (3dp) of winning a point whenever a new car is spotted.

Hence, the person going for ‘letter’ groups has a slightly better chance of winning.

Approached in  a purely ‘counting’ fashion, suitable for any level :

My chances examined 
Three-digit numbers:

9**
no possibilities

89*
no possibilities

79*
no possibilities

789
1 possibility

total = 1

689
1 possibility

67*
2 possibilities

total = 3

589
1 possibility

57*
2 possibilities

56*
3 possibilities

total = 6

These are clearly the Triangle numbers, and will continue  growing up to :

1**



total = 28

Then, Sum of 1 + 3 + 6 + ... + 28  =  S ½ n ( n + 1 ) = ... =   84 in total
Two-digit numbers :

89
1 possibility

7*
2 possibilities

6*
3 possibilities   etc etc   

This gives me another 1 + 2 + 3 + ... + 8  =  36 winning numbers ...

One-digit numbers  =  9 in all.

Grand total =  84 + 36 + 9  =  129 winning numbers  
This is out of a possible 999 different numbers, giving me chances of 129 / 999 = 0.129 (3dp) of winning a point whenever a new car is spotted.

My Passenger’s chances examined :
Number groups starting with the letter A :

A B *

24 possibilities

A C *

23 possibilities

A D *

22 possibilities  etc etc 

........


........

A Y Z

1 possibility

giving a total of 1 + 2 + 3 +  ...  + 24
B C *

23 possibilities

B D *

22 possibilities

B E *

21 possibilities  etc etc 

........


........

B Y Z

1 possibility

giving a total of 1 + 2 + 3 +  ...  + 23
C D *

22 possibilities

C E *

21 possibilities

C F *

20 possibilities  etc etc 

........


........

C Y Z

1 possibility

giving a total of 1 + 2 + 3 +  ...  + 22
all the way down to :

X Y Z 

just the 1 possibility

Putting all these together, we see that we have :

( 1 x 24 ) + ( 2 x 23 ) + ...  + ( 24 x 1 ) = S r ( 25 - r ), with r from 1 to 24

yielding 
25 S  r  -  S  r2  =  25 ( ½ . 24 . 25 )  -  ( 1/6 . 24 . 25 . 49 )





   =  2600
This is out of a possible 26 x 26 x 26 = 17576 different 3-letter groups, giving me chances of 2600 / 17576  = 25 / 169 = 0.148 (3dp) of winning a point whenever a new car is spotted.

Hence, the person going for ‘letter’ groups has a slightly better chance of winning.
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