MSE-213
Probability and statistics for materials science

Lecture 3






Doping / Tests

If you follow Christian ethics (you try to avoid false punishment more than
avoiding leaving someone unpunished, cf Matthew 13:29), is this test a good
basis for decisions?

Yes
@ n
Depends on other parameters



Bernoulli Distribution (n=3, p=0.5) 1000 Repetitions
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Bernoulli Distribution (n=10, p=0.5) 1000 Repetitions

| |
I I - Mean (n-p)
250 - : : — = +1 Std Dev
I I Observed
| I [—1 Expected (Binomial)
| I
| I
200 A I !
| I
- | I
U | I
o | I
S 150 - | !
@ | |
L. | |
3 | [
g [ I
I | |
< 100 A | I
| I
| I
| I
| I
| |
50 A I I
| |
| |
| |
|_| | | I_l
0 1 1 I 1 1 I 1 ]
0 2 4 6 8 10

Number of Successes (k)




Bernoulli Distribution (n=50, p=0.5) 1000 Repetitions
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Bernoulli Distribution (n=50, p=0.7) 1000 Repetitions
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Bernoulli Distribution (n=50, p=0.9) 1000 Repetitions
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The Normal/Gaussian distribution
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Birthweight Fluorescence of atoms
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Birthweight Fluorescence of atoms
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Birthweight Fluorescence of atoms
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Cumulative distribution function (CDF) of the centered and reduced normal distribution (2-table) /
Tableau de la fonction de répartition normale centree et reduite.

z  ©(z) | z  D(2) z O(2) z O(z) z D(z2) z O(z2)
0,00 0,500 | 0,72 0,764 | 1,44 09251 | 2,16 09846 | 2,88 0,99801 | 3.80 0,0999277
0,02 0508 | 0,74 0770 | 1,46 09279 | 2,18 09854 | 2.00 099813 | 3.84 09999385
004 0516|076 0,776 | 1.48 09306 | 2.20 09861 | 2,92 099825 | 388 09999478
0,06 0,524 | 078 0,782 | 1,50 09332 | 2,22 09868 | 2,94 099836 | 3,92 09999557
0,08 0532|080 0788 | 1,52 009357 | 224 09875 | 2.06 099846 | 3.96 09999625
0,10 0540 | 082 0,794 | 1,54 09382 | 2.26 09881 | 298 099856 | 400 09999683
0,12 0,548 | 0,84 0,800 | 1,56 0,9406 | 2,28 0,9887 | 3,00 0,99865 | 4,04 0,9999733
0,14 0556 | 0.86 0805 | 1,58 09429 | 230 09893 | 3,02 099874 | 408 09999775
0,16 0564 | 088 0811 | 1,60 09452 | 2.32 09898 | 3,04 099882 | 412 09999811
0,18 0571 | 090 0816 | 1,62 09474 | 2.34 009904 | 3,06 099889 | 416 0,9999841
020 0579 | 0,92 0821 | 1,64 00495 | 236 09909 | 308 099996 | 420 0,9999867
022 0587 | 094 0826 | 1,66 09515 | 2,38 0,913 | 3,10 0,99903 | 4,24 0,9999888
024 0595 | 0.96 0831 | 1,68 09535 | 240 09918 | 312 099910 | 428 0,9999907

0,26 0,603 | 0,98 0,836 | 1,70 0,9554 | 242 09922 | 3,14 0,99916 | 4,32 0,9999922
N9 0O0A10 ! 1T00 0O RAT 172 0N0QR72 | 244 00027 | 16 0909021 | A 2R O 90900025




7% ZTable.io Probability Z Score Z Table Examples Resources
|

Z-Score Table (Standard Normal Table)

Compute a P-value from a Z-score

ZScore (x) :# 2|

P(Z < x) 0.97725 A
- P(Z > x) 0.02275 AN
Probability

P(0 < Z < x) 0.47725 i -

P(-x < Z < x) 0.95450 A

P(Z< —xorZ>x) 0.04550




Binomial/Normal distribution in action:

https://www.youtube.com/shorts/TwctT3Ncmlw
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