What is the chance that if 30 numbers were chosen out of 225 numbers at random that there will be a match?
Number of possible matches = 30 x 31 / 2





     = 15 x 31




     = 465
Chance of two not matching = 224/225
Chance of there not being a match= (224/225) ^ (465)
Chance of there being a match= 1 – ((224/225) ^ (465))
Chance of there being a match with 30 out of 225 numbers (n = 15) 

= 1 – (224/225) ^ 465
= 1 – (225-1/225) ^ 465
= 1 – (224/225) ^ 465
= 1 – 0.99555556 ^ 465
= 1 – 0.12602526
= 0.87397473
I noticed that all of the setups were 2n out of n2 numbers so …
Number of possible matches = (2n) (2n+1) / 2





     = n (2n+1)





     = 2n2 + n

Chance of two not matching = 1-(1/n^2)
Chance of there not being a match= ((n2-1)/n2) ^ (2n2+2n)

Chance of there being a match= 1 – ((n2-1)/n2) ^ (2n2+2n))

Chance of there being a match with 50 out of 625 numbers (n = 25) 

= 1 – ((1-(1/n^2)) ^ (2x252+25)

= 1 – (1-(1/n^2)) ^ (1250+25)

= 1 – ((624/625) ^ 1275
= 1 – 0.9984 ^ 1275
= 1 - 0.11788

= 0.88212

Chance of there being a match with 100 out of 2500 numbers (n = 50) 

= 1 – (((152-1)/152) ^ (2x152+2x15)

= 1 – ((225-1/225) ^ (450+30)

= 1 – ((224/225) ^ 480

= 1 – 0.99556 ^ 480

= 1 - 0.11788

= 0.88212

Chance of there being a match with 200 out of 10000 numbers (n = 100) 

= 1 – (((152-1)/152) ^ (2x152+2x15)

= 1 – ((225-1/225) ^ (450+30)

= 1 – ((224/225) ^ 480

= 1 – 0.99556 ^ 480

= 1 - 0.11788

= 0.88212

Chance of there being a match with 300 out of 22500 numbers (n = 150) 

= 1 – (((152-1)/152) ^ (2x152+2x15)

= 1 – ((225-1/225) ^ (450+30)

= 1 – ((224/225) ^ 480

= 1 – 0.99556 ^ 480

= 1 - 0.11788

= 0.88212

Chance of there being a match with 400 out of 40000 numbers (n = 200) 

= 1 – (((152-1)/152) ^ (2x152+2x15)

= 1 – ((225-1/225) ^ (450+30)

= 1 – ((224/225) ^ 480

= 1 – 0.99556 ^ 480

= 1 - 0.11788

= 0.88212

