                                        Assignment 5

Q1) Casino Problem
Let us assume that we put in X amount initially and then increase the bet in the powers of 2 and the limit on the bets is L where L is also a power of 2

For example let L = 64X then the successive bets become X, 2X, 4X, 8X, 16X, 32X, 64X

Failure Probability initially starts with ½ and then increases by the power of 2 as the bets are laid

  F1 = 1/2, F2 = 1/4, F3 = 1/8, F4 = 1/16, F5 = 1/32, F6 = 1/64, F7 = 1/128
The Reliability of each bet is calculated as M = 1 – F(n)(general formula) hence

M1 = 1-0.5 = 0.5, M2 = 1-0.25 = 0.75, M3 = 1-0.125 = 0.875, M4 = 1-0.0625 = 0.9375

M5 = 1-0.0325 = 0.96875, M6 = 1-0.05625 = 0.984375, M7 = 1-0.0078 = 0.9922

From the above calculations we can conclude that 

1) The 7th bet(64X) gives the highest confidence which is 99%

2) The highest expected payout is X since we have profit of only X for each bet

3) The minimum value to restrict confidence to 50 % is the first bet(X) 

4) Since the confidence keeps increasing over 50 % with each bet the maximum value to restrict confidence to 50 % is the first bet(X)
Q2)  Reliability Problem
Let us assume that the delivered program is run through 1 test per day hence we run 100 tests for 100 days 
It is given that the Reliability of the software running for 100 days is more than 80%

and the reliability formula is given as 

M = (1-F) pow N => (1-F) pow N = 80/100 => (1-F) pow 100 = .8 => 1-F = 0.99771 => 

F = 0.00229

And we assume to have 95% confidence which can equated as 

1-M = 95/100 => M = .05

substituting the value of M in the equation  M = (1-F) pow N where F is the failure probability obtained from the above equation

.05 = (1-.00229) pow N => .05 = (0.9977) pow N => N = 1300.99 or 1301 test cases

Hence the minimum no of test cases to be run on the program so that it has 95%  confidence such that the reliability of the program running for 100 days is more than 80% is 1301 
