
Permutations and combinations

Permutation Choose k things from n with

regard to order

Pln ik II
Combinations choose k things from n without

regard to order
n
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circularpermutation
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round table wi regard

iiito order
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necklacepermutation

Arrange n beads to form a necklace
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Permutation wi the same things

aaa bbb cccc
unwenzo uns
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shortesepaths.IE
3 ups 4 rights
unurrer
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Permutation w repetitions allowed

n things choose k nk

Combination w repetitions allowed
Acnik n

e I How many ways can we write the number 4
Is the sum of 5 nonnegative integers

sol ni tha tha tha ng 4

we need to distribute 4 balls to 5 boxes
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It 1 0 0 2 4

We choose 4 boxes out of 5 w repetitions
mi Nz Nz Ny 95
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choose choose choose twice
once once
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Probability

PCA Probability of events A
Event

PLAUB PCA PCB PLAN B

Events A and B are independent if
PLAN B PLA PCB

one does not influence the other
chandge the probability
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Events A and B are mhuayexclusive if

PLAN B D

PCA UB PCA PCB

e.g Throw two dice twice
A event that the first toss is 7 or 11

B event that the second toss is 11
Pl A or B

Sol A 1.6 25 34 43 52 61

65 56 3

B 56 16513
A B independent events

PLAUB PLAIT PCB PLAN B

It 36 3 36
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Conditionalprobability

P AIB the probalitiy of the event A will

occur given that the event B has

already occurred

P AIB Pfaff

samples

Rando variables A function X s In
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distribution Fx e Pl x se
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expectation mean of X E x n lx f Jtf Lode

variance of X Var X 62 x f t mix faceldt

standarddevition of X G x

Var X E X E X Z

Markov inequality

Ike Eat for a o

Chebyshev inequality

Ikk ga for k 0


