Cec 2.2 Permutations

Ex (Ordering -the elements °f a set )

How many different Ways  Can e order the elements
of the set A= La,bc}

Sol  Draw a Hree digaram (optiomal) -

Stare

% \J/b x three choices
%\LC % &, “\L& twe  chorces
C/ \L[a J/C J/DI \LL’ % ovne choice
abc acb bac bca cab cha
&U the rule o-F FfOoluc{S) we have R. 2.1 diﬂ"eren'l"
Wa(ds o—F oro‘e_r“-n% e Fhree (etfters

Each of +hese Six o{‘olem?nas)
abe acb, bac, bca, cab g cha

ic called a ‘Fermutm-b(on of *he cet A.

(::_)_< Consider a basketlball team with 25 ‘Flaaes,

* The Q[?ha‘oe-bh;a, orderin O'F the ?[aﬂe_rsl Nnames
is one Ve,rw\u-(:a-ETon of Ethe Set P of :F[ane_v‘s

. Orde,rrnj of -the r'ﬂders loJ age is also a ?ermu{:a't:'vn of +

y Amj way to lickt —+the ?LM‘SQ,rS s a Tefmwbz'b'fon 4+ P

“Tlere are 9__;- 94.2%. ... «32-1 i)erMM‘l'm'Hon_S 5-F Fe ?(gngr‘
-

There are 206 digiis of his numbe r | o -F:r shor+ weite 25|



'Dcf I'F h €& F ) +hen Yl! = N Ln=0) - 3-2-1
p;;:-;‘:v¢ :’m‘%ers Pead “n _Fﬂc_ﬁr‘fal"

Define 0l o be 1.
The _F'.rst -Fe,uo —Fn(‘.‘f‘ar‘?a[s

o|1]2]3]4]|5ls|¥
11 ]2] 6| 24]120]72] 5240

n
n{

_E_é SMT?DSQ_ all 2T Tla“e,rs on -£the baskethball team

are C,q‘>o|‘o|e OF Tlad}'na an% ?o.ﬁt?on_

R: How many ways can -the coach _F-,u +he 'l['_ve' £+ar-[-rna_

'FO.ST‘[:TDHS Tn o Game,?,

IE_Y\/S_BS “+he rale o]C ‘FrooluC‘eS) there are

25-24. 23y 22 21
ways of waking a selection,

A"‘\‘j of Hrwese Selections ¢ called a“’rermuta‘{;:’on

o-F 25 'Flase,fS dmken 5 at a Lime”

PQ'F' An  ordered erarﬂg,me.nt o{: k elements

.—From a set of n elementsS | 0 Lk gn)
where wno +wo e,Lwem"(:S o-F %hq, arrqtjq,mqn{—_

ae +he same, is @lld a perutmtion of k

obje,cfs Laken —F(am a Set o-F n elements

v The “®otal number of ?Q,rmuba-&joﬂ.& of k elements
taken from o et of n clements s demoted Ly P vk



“Theorem C? renu Ton uni -
(heorem L Yermutat Counbiny —Q;f a ) .
PCnk) = n-Ca=n)- G2 == (a-(k=0)) = TT (n-4D

Kk factors 3_:0
Yvree £
Position | can be -FTH&J by any of “the 1-0:n elements
—_ N — 2 — I _— n-1 elements

FOST-éfon k can be -Fi”ch l’j aﬂa of <the Vlvéb”) element <
TL\& vesult Ehen -Fo”ows "F(OM "t[’\e rule wF Troo'uc-((‘.

R
Note  T(mk)= n- (a=1)- Cn-2) --- (n-(lk=1))
Can be wriktben m™ore Cowquc:ug as "t
G
For QmMFH , W =25 and K=5, Le tave
ntl a5t 25:24.92-22-21 - 207 197 .. . . 3rreq

Cv\—k)\_ ) zol. - /"<°/J/?/ NS 5«3



Ex (me Previous Class’ aC{'T\/H—«é >
Consider '{:lnree,-ohaq{: humbers That can be
«Formeaﬂ AFrom +the AT&T-{:S 34,5556 and F
With no repetition of digits alloved.

a) Ho o rMany are +here ?

54 3 = éD numbers

Note -E£hTs s FC;};} - 5-[ . ! 5 -4
G-»1 &L

19> Ho v mon o_F these are even npumbers ¢

colution 1

Choose +the [ast JiOH: (e'f{b-er 4 or b): P15 2 options
— = widdle digid: Pz 5154 opbions
o — _(:irs{f o“gi-é-' Fs= 4-1= 3 aT-Eions.

There ave 2-4.3< 24 eden nuymbers

colution Z

There are S-q—_é = 6o total +l'"’fc-cofc)'l+ numbers i+
no f'e'Fe.‘ET—ETQm. D_F _{-'[,,(ge,) _& end in a F oc £,

S
go —Elnc, nurmike °F ‘Hmree— A?c\'.-t even uraloe 8 RYS oA

Vo Ye'Fe_-H"-'on s 2 S 4.2 = 24
Y



Ex  How many diffecent SIS Can be produced
bﬂ remr(‘anﬂ‘ml +he letters Tn —+he word LONEL,(_.?

Theve ave Six flmc.es & put letter o,
+there are ‘FWQ- Tlmc,es +o Tut |etter W,
— h - __ﬁuf L E .

(“rlne— okher Llank T’ac,es,> we ru{: +the (etter L_)

There are (-5.4 =|z20 dl—‘F-Fq.fe,n‘(: &'l'r?nas
that could  be f(odmcea'

go[L
6!

qubéf of Tﬁrmuta-l:?ong o-F (A o-lt)’QC-ES 1 S
But we dovt JfS*'—';rgu{:sh befween the -Fi(s+>éna|,§r‘a. L.

/rhcre are 3l WQ&S .éo \fearro'rﬁe_ '&L-eSe_ "Haﬂe L/S.

L Lhere are 6! _ 654 = )20 s+rzr33

P

2

_E,’.(_ How many A['Ffe,(e—ﬂ'ﬁ S‘H’I’GS Can be rroc!uc_ecﬁ
MASSA CHUSETTS ¢

n

\o:j V‘emr(‘auTnQ ‘E['\e, (etters

A7l 13 |
1S
2l 41 2 !
— 2 —

T(/Jc A"s our S’s Teo T7c



