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Figure 1 shows an Excel spreadsheet that combines the theoretical and empirical results for the
activities suggested for students of probability and statistics as well as computer science. The
graph shows two plots. One of these is column C versus column A—blue dots, theoretical. The
other is column F versus column A—red dots, empirical.
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13 12 0.022431331 0.887843345 12 0.024 0.876
14 13 0.018692776 0.906536121 11 0.022 0.898 02 19
15 14 0.015577313 0.922113434 13 0.026 0.924 01
16 15 0.012981094 0.935094528 5 0.01 0.934
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19 18 0.007512207 0.962438963 2 0.004 0.964 Roll#
20 19 0.006260173 0.968699136 2 0.004 0.968
5 20 0.005216811 0.973915947 3 0.006 0.974 e Theoretical Probability of First "1" ON or BEFORE Roll#
2 21 0.004347342 0.978263289 3 0.006 0.98 Empirical Probability of First "1" ON or BEFORE Roll#
23 22 0.003622785 0.981886074 3 0.006 0.986
Figure 1

Figure 2 shows the formulas used. Column B applies the theoretical formula

(Z)n_l . % (Formula 1),

and column C applies the theoretical formula

n-1

(E)k (%) (Formula 2).
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5|4 =(5/6)MA5-1)%(1/6)  =C4+B5 57 =D5/SUM(SD$2:5D$51)  =F4+E5
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10|9 =(5/6)7(A10-1)*(1/6) =C9+B10 18 =D10/SUM($DS$2:5D$51) =F9+E10
1110 =(5/6)A(A11-1)*(1/6) =C10+B11 14 =D11/SUM($D$2:$D$51) =F10+E11 03 |
12|11 =(5/6)MA12-1)*(1/6) =C11+B12 9 =D12/SUM($DS$2:5D$51) =F11+E12
1312 =(5/6)A(A13-1)*(1/6) =C12+B13 12 =D13/SUM($D$2:$D$51) =F12+E13 02 |
14|13 =(5/6)7(A14-1)%(1/6) =C13+B14 11 =D14/SUM(SDS$2:5DS$51) =F13+E14
1514 =(5/6)A(A15-1)*(1/6) =C14+B15 13 =D15/SUM($D$2:$D$51) =F14+E15 0.1
16|15 =(5/6)7(A16-1)*(1/6) =C15+B16 5 =D16/SUM($D$2:5D$51) =F15+E16
17116 =(5/6)M(A17-1)*(1/6) =C16+B17 4 =D17/SUM($DS$2:$D$51) =F16+E17 o 5 it 5 - A0 -
18|17 =(5/6)7(A18-1)*(1/6) =C17+B18 9 =D18/SUM(SDS$2:5D$51) =F17+E18
1918 =(5/6)A(A19-1)*(1/6) =C18+B19 2 =D19/SUM($D$2:$D$51) =F18+E19 Roll#
2019 =(5/6)"(A20-1)%(1/6)  =C19+B20 2 =D20/SUM($DS2:5D$51) - =F19+£20 o Theoretical Probability of First "1" ON or BEFORE Roll#
21|20 =(5/6)M(A21-1)*(1/6) =C20+B21 3 =D21/SUM($DS$2:$D$51) =F20+E21
2|21 ~(5/6)A(A22-1)%(1/6) =C21+B22 3 —D22/SUM($DS$2:5D$51) =F21+E22 Empirical Probability of First "1" ON or BEFORE Roll#
23(22 =(5/6)A(A23-1)*(1/6) =C22+B23 3 =D23/SUM($D$2:$D$51) =F22+E23

Figure 2

Note that the Excel .x/sx file described above accompanies this lesson as a download. There is
also an accompanying solution to the computer science programming exercise called Computer
Science Exercise.ozocode.

Answers to Questions

What is the probability of rollinga 1 onroll 1? [1/6 = 0.167]

What is the probability of rolling a 1 on or before roll 2? [= 0.306]
What is the probability of rolling a 1 on or before roll 3? [ 0.421]

On what roll number is this probability approximately 0.5? [roll #4]
On what roll number does this probability just exceed 0.8? [roll #9]
On what roll number does this probability just exceed 0.9? [roll #13]
On what roll number does this probability just exceed 0.95? [roll #17]
On what roll number does this probability just exceed 0.99? [roll #26]
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