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EXERCISE 7.3

Note: In problems on permutations (= arrangements),
both number of things and their order is important.

S0 we must have to apply permutations formulae in the
following types of problems:

(i) Words formed by letters (ii) Numbers formed by digits
(i11) seating arrangements (i) signals (¢) Letters and
Envelopes (vi) tossed (vif} thrown

Remark: All questions of Exercise 7.3 are questions on
permutations,

1. How many 3-digit numbers can be formed by using
the digits 1 to 9 if no digit is repeated?

Sol. There will be as many 3-digit numbers _H T U
as there are ways of filling 3 vacant | |
places in succession by the 9 given
digits.

This can be done in "Py; = 9 % 8 x 7 = 504 ways.

The required number of 3-digit numbers = 504.
2, How many 4-digit numbers are there with no digit
repeated?
Sol. We can use 10 digits 0 to 9. The number of ways of flling

4 vacant places in succession by the 10 given digits
(including 0) is "P,. But these permutations will include

QA
06
i
0.4
o4 & i TR
|==—8F -+ IBF "+ QBF ~=-Hormal | i
ﬂ.l:.l A T = B . . | 1].5 . " . . i il K
. & & B 10 12 14 (1] Z a B B 10 12 14
Tk i Fls st Goale lachw
(a) (b)

-a0

" |=*BF -~ IBF = OBF —e—~NORMAL

-100+

-150¢

Log Likelihood Probability

e 5 10 15 20 25 30
MNumber of iterations




FFECTETARET o [ S0 B eelee dminanod® Comierenoe
L A Sumex. & K Borfor, & Kose. amf P, A, Fishwidck, ey

% HYBRID COMEBINATION OF QUELEIG AND SIMULATIHN

Moo M. van Dijk

Uinversity of Amsterdam / Ingontio] Busaness Engenocrs

FHE NETHERLAMNES

ABSTRALCT

This paper aims to and illusirsie that simeslation and
quesuing (heory can and should go Band an band for &
vancty of practcal problems, both in daily-life and
iedeinry, wicl are wnll open (or Pondemental research, To
thas ond, 18 will lnghlight coald-Nife cases taken Bom @ Daily-
life siusiioms [posial office or Bank), admvinistrative

|.'\-_;u.| s Ieengisocnng Iranspoatalson |r.'.||'\n.,.:|u_ arnl

call cender anslysis

I BACKRLGGHIN 0

fair @ -\.|.l_.'l'| T T

! aa fow alirdly=dife o

rF TV OEA

i I Queshi T
i af gueuing dheary. A

Eelays and guewing probloms are meded comsnon fealungs
nok caly mn darly-lifc sttualsoss such as af a baak oF postal
office, a1 a ticketing office, in public rensporiation or in &

tralTis paen but also e mae echnical envicenments sach as
I8 el sctuning. DO nelworking and telecommuns
camons. Aol masl aciually, thaey appsar o
rile for business MECNgmecring  purposcs  in
sdmusnslEEhv logigs

play & cnatial

[ et

I UEVEING

Ever since the origin of ¢lassical peletmmlle (relephosy
thcory mn B Ewendics, gqueuimg iheory Bas been Baghly
developed ] extensavely applicd B RSOOSR

W later sndtance. m B scveoniics, iBh application has boen

Genomally, bowever, the application of queaing iheory
for daly-life peoblicms has semained  rather reancted. The
perceplion scems o have Erawn that queeuiing analysis s

B izt b and 100 mathematicsl |y compley 10 allvw lof a
direcl practical application. other than for lechnical or in
digiria] puspoaes [his pergepiion seems oo be sirengihened
Bry queuing theorcticians and (heir poblications hat mgundy
Baghlighi the mathematical and technical isnses miher then
pendral igaghts, AL the wame bims gecations @8 smple and
practical as should we pocl or not still appear 1o be open
I a qqusiung paund ol view

3 RIMULATHN%
Fast oprosinely, samiikateon Bas proven 1o be & medsl powr-
full 100d 10 model and cvalmate such raalistic siluations both
e dasly-life aml imBsanal emvironmenis. Aceondingly, o
Bas Beconss a maes] vahsble seol Tor evalusting pumposes of
CRIMIINE =D
prapecs, simwlaiiow might casily become oo costly dr
impracixcal ss no peneral direcisons are avadlable Bor
wRing up vananls B Compare, ovim nol o Queetiofs &8

However, lor oplimizaton of design

simple as ik stalil jpeaad
4 HYBRID COMBINATION

As a siep 1o narmow This dsdcrepancy, thas paper aims ko
allustratg and p e I approach of guewng

By slwmalavion,
coitparcd and mads pracheal by evabaating and companng
a limdied number of vanants. The gencral advaniage and

in hem, these pemeral msightss can be

disacivastagpes ol both are histed = table |
Accondingly, a hybrid appreach may enlarge the
peteniial of gueusng on the one hasd, while 5l may provide

e confidience b0 and restrict the compatational efforts of
mimularon of the ather
T'o this end, (his paper aims o show that a kybnd

spprosch cen e mosn  bend el

nd sEmiulaiEon Spj

exiended 1o oompuler rl.'lr'!:l:'l.ll:l.l.' cvaluakion  amd QUELENE &

nsnulatunng

147

As an example, we will see the planets of our solar system. Part 2. With the permutations, it focuses on lists of elements where your order is important. For example, I was born in 1977. The same thought is for the third digit of your password. Therefore, the order is important. With combinations, on the other hand, the approach focuses on groups of
elements where order does not matter. As my cup of coffee is a combination of coffee, sugar and water. Using the new formula, P = 8! /(8 - 8)! = 8! /0!. Like 8 x 7x 6 x 5 x4 = 6,720. Since the zero factorial is agreed equal 1, p = 8! / 1 = 8!. Practice aids. Pop Test: Explanation: has 6 teams to choose from. As you probably noticed, you had 4 options
to do and multiplied 10 times (10 x 10 x 10 x 10 x 10) to reach a total number of permutations (10,000). For the fifth balloon you get 20 x 20 x 20 x 20 = 3,200,000 or 205 permutations. What if you have a birthday party and you need to choose 5 color balloons of 20 different colors available? Therefore, you should reduce the number of options
available whenever the planet is chosen. Replace these numbers in their formula gives us p (6, 2) = 6! /(6 - 2)! = 6! /4! = 6 x 5 = 30. To generalize, to reach the number of combinations, you must discover all the permutations and divide by all redundancies. Using short and convenient notation: C(N, R) =P (P (n, ) /r!=n!/ (! (n-)!)C (n, r) =n!/
(R! (N - R)!) And this assumes that the order does not matter and there are no repetitions (i.e., there is only one Jupiter to choose from). Revisit the tournament example: as before, you, you, you, you, you, you, you, you have 6 teams. If the number of balloons to choose is N and we choose R of them while allowing the same colors and ignore the order
of disposition, we will end with (N + R-1)! / (R! (N - 1)!) Combinations. On the wrapping, here's a table thatUse to refer to these concepts and their phones. FOSRMULAS. odnauc :lareneg alger al noc somamuseR .65 = 021 / 027.6 se odatluser 1E .selaugi solucAtra sod aAbah oN ?senoiciteper renet somedop is Y¢A .senoicpo 01 eneit detsu
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where repetition is not allowed. If you had to choose 3 days for your password, you would multiply 10 three times. Since you can use the same day again, the number of options for the second day of our password will be 10 again! Thus, choosing two of the password days so far, the permutations are 10 times 10, or 10 x 10 = 100 or 102. For r = 5, you
get r! = 5! = 120 groups. So, to eliminate unnecessary groups that are the same, you divide the number of 6,720 original permutations by 5!. The number 1 followed by number 9, followed by number 7, followed by number 7. If 7, I would do it seven times, and so successively. But life is not with passwords with days to choose from. So far in our
combinations we assume that there was no repetition. If you are seeing this message, it means that we are having problems loading external resources on our website. There, fixed the 8 of the 8 available planets. Combinations Combinations without repetition to make the most void comparison, we will review our example of planetary selection. If you
choose Planets R per group, you will get R! Any 4 days. After choosing, let's say, Mercury can't choose again. Asa n = 6. Image of the planets of the solar system What different ways can you organize these 8 planets? It doesn't matter in what order I add these ingredients. And can be repeated. There are 10 days in total to begin with. Thank you for
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