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Review

Permutations: n!
Combination:
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Multinomial Coefficient
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Multinomial Coefficient
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Multinomial Coefficient

n

e lfn; + n, + -+ n, = n, we define (nl,nz, nr) by

n n!
(nl'nZJ ...,Tlr) B nl! nz! ---nr!
n
» Thus, (nl,nz, )
divisions of n distinct object into r distinct groups of respective
sizes ny, n,, ..., N,

n) represents the number of possible
SN,



Multinomial Coefficient
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Multinomial Coefficient
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Multinomial Coefficient
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Multinomial Coefficient

The Multinomial Theorem (ZIE I EIE)

n
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(nl,...,nr):
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Multinomial Coefficient

251 (EY 2 Sheldon Ross. A First of Course in Probability 8. pp.11)

« EXAMPLE 5d

* In the first round of a knockout tournament involving n = 2™ players,
the n players are divided into n/2 pairs, with each of these pairs then
playing a game. The losers of the games are eliminated while the
winners go on to the next round, where the process is repeated until
only a single player remains. Suppose we have a knockout tournament
of 8 players.

« How many possible outcomes are there for the initial round? (For
iInstance, one outcome is that 1 beats 2, 3 beats 4, 5 beats 6, and 7
beats 8. ) 10




Multinomial Coefficient

Solution
1st Round

1)

8!

8 players into 4 groups = (2,2,2,2) =

8!

2) No ordering & ——
3) Winner will come from any two of them =» iz‘*'
4) For this round = i—:
2"d Round
i _(4)_«
1) 4 players into 2 groups = (2,2) =2
- 4!
2) No ordering & —
192
3) Winner will come from any two of them => %
4) For this round = :—:

3rd Round

For this round = i—:

Total possibilities
814!2!

412111

3!
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Multinomial Coefficient
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The Number of Integer Solutions of
Equations

Proposition 1
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The Number of Integer Solutions of
Equations
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The Number of Integer Solutions of
Equations

£ {575

e (1) #BERx, + xy + x5 = ATFFE241E [ ELE[ AR
.. m—1

e Hint: (r B 1)

* (2) Z b - B /VEFFREEEE?

* Hint: (" ji; 1)
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The Number of Integer Solutions of

Equations
gl
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The Number of Integer Solutions of

Equations
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[#3] Assignment

e Selected Problems from Sheldon Ross Textbook [1].

3. Twenty workers are to be assigned to 20 different 2, If 4 Americans, 3 French people. and 3 British

jobs, one to each job. How many different assign-
ments are possible?

. John, Jim, Jay, and Jack have formed a band con-
sisting of 4 instruments. If each of the boys can play
all 4 instruments, how many different arrange-
ments are possible? What if John and Jim can play
all 4 instruments, but Jay and Jack can each play
only piano and drums?

. For years, telephone area codes in the United
States and Canada consisted of a sequence of three
digits. The first digit was an integer between 2 and
9, the second digit was either 0 or 1, and the third
digit was any integer from 1 to 9. How many area
codes were possible? How many area codes start-
ing with a 4 were possible?

T

people are to be seated in a row, how many seat-
ing arrangements are possible when people of the
same nationality must sit next to each other?

A president, treasurer, and secretary, all different,
are to be chosen from a club consisting of 10 peo-
ple. How many different choices of officers are
possible 1f

(a) there are no restrictions?

(b) A and B will not serve together?

(¢) Cand D will serve together or not at all?

(d) FE must be an officer?

(e) F will serve only if he is president?

A student 1s to answer 7 out of 10 questions in
an examination. How many choices has she? How
many if she must answer at least 3 of the first 5
questions?

[1] Sheldon Ross. A First of Course in Probability. 8th edition.

A First Course in

PROBABILITY
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SHELDON ROSS
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A First Course in

PROBABILITY

[#3] Assignment

SHELDON ROSS

e Selected Problems from Sheldon Ross Textbook [1].

5. In how many ways can a man divide 7 gifts among
his 3 children 1f the eldest 1s to receive 3 gifts and
the others 2 each?

6. How many different 7-place license plates are pos-
sible when 3 of the entries are letters and 4 are
digits? Assume that repetition of letters and num-
bers is allowed and that there is no restriction on
where the letters or numbers can be placed.

[1] Sheldon Ross. A First of Course in Probability. 8th edition. 19



Reference

Ross, S. (2010). A first course in probability. Pearson.
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Question Time

If you have any questions, please do not hesitate
to ask me.
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The End

Thank you for your attention ))
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