Permutation and Combination - Permutation in Linear Order
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Word : Permutation (£t 71]), Tree diagram (&t B]),
Arrangement (% £t 5-/%), Scenario (7).
Sentence :

1. If we seat them in order, how many different
people could sit in the 15t seat? (4% #- i* 38
BES-F $- BrFrFd SBAT AR?)

2. For each of the 3 scenarios, after the first seat is
taken, 2 different people could be put in the 2
seat. (A& 3fBHIRT » % 2% BFEFF 2B A
¥k o)

3. We can draw a tree diagram, the first section has
3 branches with person A, B, or C. (i * k& B] =1
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Word : Factorial (F# %)
Sentence :

The number of permutations for seating these n
people in n steats is n times n-1 times n-2 times to 1,
which we call it n factorial. (n B A & n 5& & 3
FlE o onFn-lfn2%F 1 APfEE Tnen

Fedk jeo)
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Translation:

In this question, we have 6 people needed to fit
in 6 places. So the permutations for this question is 6
factorial, which is 6 times 5 times 4 times 3 times 2

times 1. And it is equal to 720 arrangements.
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Sentence:

1. How can I relate factorial to this problem? (& 4
PREIRER?)

2. It looks like we kind of did factorial, but we
stopped. We didn’t go times 4 times 3 times 2
times1. (¥ ™% ¥ - fa g2 » AP H &g
7 efFg o wilF R 4F10)

3. We can write it in terms of factorial. We could
write this as 7 factorial over 4 factorial. (% ,T.*‘u?

SRR A AR AT Arp R AR o)

fEnETEBYRERKE (0<k=<n) Ha—75  #£F

o
£ (n—k)

Mk %

Suggested Instruction:

In conclusion, we have a notation A" for the

number of permutations where we put n people in k
chairs is going to be n factorial over n minus k
factorial.

Note:

P, ,nPkor P(n,k).

P’ can be writtenin"p,

n




o Translation:

HeH T A R o E 4 B o R
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’g In this question, there are 7 songs, but there are

RIS BRI AT R only 4 shows to perform. Therefore, we have 7 times
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6 times 5 possible scenarios to give a performance,

which is equal to P/, also is 210.
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Find the number of different 8-letter arrangements that can be made from the letters of the

word DAUGHTER so that

(i) Al occur together
(ii) No occur together
Solution:

(i) There are 8 different letters in the word DAUGHTER. There are 3 vowels, namely, A, U and E.
Since the have to occur together, we can for the time being, assume them as a single
object (AUE). This single object together with 5 remaining letters (objects) will be counted as
6 objects. Then we count permutations of these 6 objects taken all at a time. This number
would be 6P6 = 6!. Corresponding to each of these permutations, we shall have 3!
permutations of the three A, U, E taken all at a time. Hence, by the multiplication
principle the required number of permutations =6 ! x 3 1 =4320.

(ii) If we have to count those permutations in which no vowels can be together, we first have to
find all possible arrangements of 8 letters taken all at a time, which can be done in 8! ways.
Then, we have to subtract from this number, the number of permutations in which the

are always together. Therefore, the required number8!1-61x31=6!(7x8—6) =2 x

6!1(28-3)=50x6"!=50x 720 =36000




Note

Word: Vowel (# 3 ).

Sentence:

1. All occur together. (% & = > 4p #8)

2. No occur together. (* § # % 2 4p #8)

3. Since the have to occur together, we can for the time being, assume them as a single

object (AUE). (F]1 42 & -2 § $t 4 — 4= » V¥ 13- AUE AR5 - 48 <)

4. We count permutations of these 6 objects taken all at a time. (% * L # 6 B » 53 7
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