 HW 4 due "{‘onr_qln'(:

£ Thurs Huiz - Sec 1.5, 2.1 ,2.2
CF‘"MC-FTZ& (o4 Hw inct. Dﬁﬁ-cm[)

Revie o of Sec 2.1, 2.2 | £ Exam 1 (Thurs): Ch 1 ard 2

Ex  How many a[('FFe,re,nt g—\—rﬂGS Can be Froduae&

\oﬂ \f‘emr‘(‘ar\ﬂ_(ng the (etters T +he word LowELL?

Theve ave Six flmc,es & put leteer o,
+there are five "j>lmc,€3 t- Put  letter w,
uy -

/.n——__f; " E

( [ ~Lhe blank quc,es) we ru{: the (etter L_)

There are  (-5.4 =20 different steims
that Could  be producesd

go[ Z

qubcf of ?Qrmu'l:a tions of 6 olt)’ec-es A l.
B ut we dovt JFS‘I—irgM75h befween —the -FirS’r 5 2ud , 3d Lz,
/rhtre are 3 [ WG&S L, veavr 2vge Hese Foree L7 )

L Lhere are 6. _ (.54 =|l2o s+rzr33

U

2

E’i How many O[('Ffe,(eﬂt S‘h"lfgg Can be Frocluc.ecn

by vearcanqi na\ +the l(etters Tn MASSA CHUSETTS 7
A c
5 S-fr?nca_g
2l 4 2 |
— 2 —
TWO A"_s our S’s Teo T7c




Cec 2.4 CLombinotions & the Linonmial Thm

Combinations

?’,X.(Coun-\%?w%, ?&TNM'&O‘E(OV\S}
| have exac%\o& -Ffve Scoops o-F ice cream:

A'FF/C) &Qm@n@D ChDCOIQ‘tQD ])u(‘?am) E_g;breggo
Ho o Mong cll"F‘FCFM'[f Voaas are. Hore o

{’orm —Er??le,— ScooP ice Clream Cones?_

Ansver: 5. 4-3% = 4p
or Ple,2)= 5L 50 ..
(5-n! 2! 4

Note : The ovrder w\m-HersE

ex (Coun—émca, with no Ofoler>
HOU\) mang WQ&S ave ‘H’Iefe_ +o _‘C,\(m

{r??le- SCoo} ice Clream \oow'S ?

Note: e ovder doesmt wtter |

This is equivalent 4o asking ¢ Howo man R-element
subsets  of 4he ot {A,@)C)D,e'j are hece 2
Let's firsk list all such Subsets:
Lasc), {aBDY, (42,3, {A ¢, {a,c6d, [A,p €7,
[B,c,pl {1;,0,53) {&,b,is}) {c,» €7
Answer: o Loy S




The wnotation 4or C/hooSTn%, 2 elements —Fc-om 5 is

5
(3> or C [5) 3)
Kead -

Reod: 5 Clooose 2

“nurber o‘F Combinations —Fﬁ‘ 5 °58C'€S taken > at a +ime

(n Se,nefol[) we write ..
Def ( Rinomial Coe-(:FT cient)
Let n and k be non ne&o:b? ve fn-te_aers_

The biromial Coedfi cient (’;> Ye_rfe,&ents —+the wumbenr

o-F Combi nations of wn o‘o\SP_C_*ES +aken k ot a Liwme.

RQMCQ (2> as “n Choose t".

| et’s investigate  the fe,la-l::?ons\'\'ul> Le toee n wun-brna

crmutationS % Combinations | + ‘L‘X‘ﬁ_ 4 decive q

/?ormu[a ‘F;f (g) .
Let’S consider <§>: ¥ "'F 2-element cubsets "F{A)B; c, D}.

Al such Subsets: Their  permutations
LA, % C ] AL, BAC, ACB, BCA, CAB, CBA
1A,% D} ABD o s D&A
[hC, D} ACD, .. > DeA
{B,eny eCD, - > bk

Thas,, (4) P4 5) 41' L 4



T_[ﬂ/ﬂ’l_ (&Tnoﬁrﬁq\ COQ'FFTc.Fenf Fo(mulq)

L(’,{: n and k bLe non ne&o.-bft/e, l'n'l:e_aers With 04k <n.,

“Then -he number (E) of k-element Subsets of an n-element cet
n !

(D! Kl

IS e;bu\al 4+

17“"’{ Given o k-element subset, -there are k| NGLGS

af ofd(‘("lna +the. elenents , Lo

(E>= ?(”:)) ) Cn“f@ —l’

Alter native proof
] )

To  Coustruck a Tirmw‘tﬂ‘e?oﬂ a-F < °3eC—6s -Ffom a et
of wn elements :

n
S'(’Q? 1: Chooge Qa k—Sub&e,t O.F ‘qu_ wn °]:J-9C'('$ <k>

S{e? 2- (Choose ©nie DF e k\ ?&fmutn-t'io ns o'F +Hwote k G‘i‘QC'(g.

Thes, PCu, k) = <Z> k!

S’ce? { SteP S m)



Al+er native. SolutionS u_c,'nng Cowvnlo vierkTon

E.Z(_ HOW MQﬂ3 o[{'F-Fe,(e,n'(: g—\-r?rﬁS Can be Fr‘oc!ucecﬁ

\05 feolr(‘an(anQ -(;lqe, (¢££g3 Tn —+the word LouJEL,(_?
ol 2

— — S — — e—
PR

Choose 2 of the £ Positions to hold the “+three L s,
—then Clhooce 1 o—F +he femaTnTn% 3 F°S7tf<>n& to hold an O

+then clhoose 1 of Hae rama’-n'-rv% 2 Pos'&tTOﬂS 4o hold a W,
thea Choose | of ~the Yemaining 1 To&i{-_?on t held an E

There are (é>(3>( >(1 = —ég— f;i! Z

(ot
20. -2
=20

-

c(?-F-Fgre,h‘(: &""‘7“33 that Could be f(oduoeo'



_.E;(- HOM) Ma"'\:j A('F'Fe,(e,nt S‘\‘\F’I‘BS Can L>e, Fr‘ocnu.c.ﬂcn

b:j re,o\rran(‘TnQ +the letters n MASSA CHUSETTS 7

A(“I’?xnw\'iv(; solution us'mg Co mbination

Choose | of the (2 ros'\-&"fons +t hold an M,

Hen choote 2 of +the verdining 12 positions to hold A s,
then choose 4 of the Yemoiining 10 positions o held St
then choose 1 of the Yemainiveg b positions o hold a C,
then choose 1 of the Yemoining 5 positions o hold an H,
then choose 1 of -the Temoiinive 4 ?os?t?ons 4o hold a U,
then choose 1 of -the Temoining 3 positions o hold an &,

Hen chooce 2 of +the v‘e_ma“nnTn%_ L Fo&'l{:?ons 4o hold T ‘s,

Thre are () (B)/9) () D)D(: >( )

12! lol 6t 5- 4 - 23

= (2 1=
2\. |o! 4—( Gl

- I3 12t ! 6. S- 4 31

2 q'l 6'?"*'3'2'7

- 13!
21 41 p_l'

'ross'w\o]e_ S'f'f?nas



.E_)i (I::(;f?'inj C.e-'v‘S>
We have owe coin, and we tocs it -F-.ve, +imes.

l'l howo rany t«)an& Can We 66‘& E,XﬂtC-'[’(g, “three he_qels?
‘Pﬂ_s T hinle o—F +he -FJVQ. —F('.:FS aS a Set

{ "F("'F 15 _F(-"P Z, ;“F 3, :“‘Pq) D(hf S:f

Theve are [§>=§i_‘= £l olo ways to get exactly 2 heads:

HBdy &= RpHRHETT
24 > BHTHT
i|)z,§] — HHTTH

{3.4,?} &> T THHH
E x Coun-l:?ma_ -F'.un_ —F(]‘?Q) MSTS combinations C Lec L.‘f-) ve
u&?n\c’[ rule °-|C ‘Ffooluc,{,s [,SQQ 2. l‘>

What s —the oda| nuwber "‘F roSS71=’e outcComes
of ‘boss-lnl Yy (ove) coin five —FEumes ¢

@‘A)Q_ Can 'rqr—l-?-(-'lon -{;he Toss'.lo'»l':-f?eg Tnfo '-H.ese_ ]>”7rw75€, JiSJO-"‘f eventg :
5 heads , 4 heads ) 3 heads, 2 heads | ! head, 0 head

iHHHHHq} #;IH;} { ‘j [ 3[ } [TTTT?‘}

For example, —fhere are §> events in which 3 heads appear.
e

38 +te [(aw of addifion, have

E) )+ C)- (D (D (D
possikle  cutcomes.

@S’mce there are +wo possible outcomes for each of £he

[y
.F‘,Ve tasscg) [ma +he rule °'F \Froduc,.{:33 we fave 20=22 outCome .

n
The rre_v?omS e)<am]>/e Smesfs FHot C,2> = 2"‘
=0



The Binomial Theorem

The binowmial Ttheovern s a srmula -F,(‘ exF@r\o“r\j

(x+fj>") where n 1S a nonneﬂa-t?\/e. fn-(:eaer.

(x+9)°= 1

Xty = Xty

(x+9)° = X"+ 2xy+ yr
(X+9)*= X+ 3 >Zj+ 3% Y \73

C><+y)f=><d'+4><}\j+ bxX*y*+ 4 xy*+ yt

Record just the coef{Tficients in an arcay

voed O 1
o 1
(o 2. 1 9 1
ez 133
rew 4 1 4’ b 4’ ’
Yo § | 5 lo lo Y 1

(lela\ Fascal’s ‘/'frﬂrgle ) \(nnj Hui VLVTnnjlc)
’H’Ie— ‘]’Y'lﬂ':jlc D]C Ow ar Khayyamj 4he ‘-)'r’«'arﬂlf. U‘F
T¢r+a3[fa y and the  Skaiccase of Mount Merc()

Fact

For n=o,1 - and k= O>1‘\a7"'Jh) the k- th Q"-Hc'ﬂ

n rom dn T e cofficient of x"E gk
in Khe expansion e_F 6<+j'>n



The  Cocfficient  for xgjz in bhe expnsion of (crydt

18 [9> = # of waus b +toss a Coin (v sides [abeled
z ‘
X and 3 -F/'\/e_ +imes and 32:‘:’ exa C:E(j 2 s,

[K+j> [x-l-j} [)C—f—j) [JC-l-\j) (K'fj>= Xy'f' é;xi\j"" /o ’(?72*'--‘

—7E7ve, options
{0 chooSe
Just one
Tnomi T
Binomia | h ,-,’3 n}g and K)Lj are numbers,
-x';he,n

[)(+j>m - LZ-O(Q> %"Fk:jk
Eﬁ Find —the -H;'r'r‘a' term  Tn e Qx?aw\q';bn °’F
(et = G €p0%= (X (X[ + -

A N L S
<l> zlet¢ T T2 T
So “the  Hurd ferm Te A Ki‘jz

Ex What T -the CoQ.-F{:TC_?o.r\-E o-F x& 33 in <the QZTanS('on

of  (2x-DF 7
h (a’{']‘):r: .- “f’é_> az_lo3+ lo\j RS nomial Theovan,
N I O R

(§> CL&)ZC—Qg = Jo (9 (-D xZJS = —4o XLJ-?

So the Coeffici et of XLjs N —end—




