- CJ’\QCk Jom‘ Score hgf Hw 3.
You Can YaSubwit undil you get loo %

—~ Quiz 22 on  Thues [SE,C l. 3 and /‘)—)

Sec 2.1 Rasic Counting techaiquet ~the vule of Products

_E_>§ (LM nCh >
A Ca-Fé serves -dheee cl?—f —JCe,re,n’]' sandwiclhes

(C,ke,&se- , Chicken, '60‘Fu>
and 4o different lwz,veraats
(coffee and +ea) .
R How ~nany different luncheS can a person ovder ©

MetHod 1: st all 'Foss'lb?f?'ﬂes> ‘hen Count them
Pray a TFree J-‘a@faw):

S{:a(‘-e

Chees Chicken Eof

Co‘frfe/ ‘}} on Coﬁ?e/ J/-wa CJ)‘H?/ J/-ﬁea
Cheege chickeny cphicken + )
C°Ffee_’ c—_zee:&e, Cofre ; e, b) C;f;‘; _tf:a

Theve ave | £ ?oss'.la’- li+ies

Note® 2R Aavrocos in the —,D':rs{: S-ke..r)
2 arfowws each in dhe Secoud Ltep.

Method 2 : Realize —hat —there are 3 dfferent chotces
{of -Foool and 2 Jf'ﬂ%re_n‘t cheices %r‘ Ee,uera\o‘e;J
(o —there are N-2:=C different lunches —Hat can be

ordered .




Eﬁ [E(E’/mem‘lLS in a Carfﬁ,STpm ffaduc-é_)
let &= {QJL’)C)J)QN% > T= {131\&3 3
Then SxTé; FLCS){:)( ce (| teT}

= {[Q,D, lav2>, @2, --- (mz)) [ch}B
R How van plements are mn S x T'?

Dfaw “dhe tree JT@r—QM_.
Starg

<L AN T
YN AL AN s LY
Observe ejm’n = arrod 8 in e 7ETFS'6 \(fg'P_

Py each f +he 5 Arco IS, e

love. X arrocsg.
ExT e &-2=|/&

elements.

gi( [Tr“(_.— f:ﬂl/\(e, Que&-é?on Ha'/rc)

/A‘ 'Te,rSOn < Cam?f@,—f—?nﬂ a —l:rue_--Fa(Ct

-Bme&{:.’onna'ure Consigt Tm e—{l ‘f:@m %ues-ﬁnn\c_
Q: HDUO Mancj a!T-F-Fe.{e,n‘t’ Wﬂas avre “tbbcr‘e, —+»

answer —the %uﬁ&-&?bnnaﬁr& 2

’mﬂﬂina Fhe ree Jiﬁam [JDWIT dovt draw i€ ./)

Ctart
/\\ auest 1= 2 ChesicesS
N\ /\ %u(Sé 2: 2 Choices

ANV ANWANVAN %wse 3: 2 Choiced
There

are 2.- 2 -2

2 = 2/°=|lo24
Wways He anlwer -he U LETonnaive




The Rule o7a FToo(uC-éS

Thm C'The_ rule of ‘{>foo\t4€:£$>
’ gur?oSc_ +w0 oFerm"f'fons mult be fex-FovVhec(.

Suﬂm\ge the —F?rg—(: opevation Lan always be
per fovme d P different ways, and

the cecond opevation Can always Le
fef'ﬁﬁ”" e o P2 e(?ffe_ remt  Lays.

Then here ace ]>, F,_ Ways that the +wo

OTQ(‘CZ‘UOY\S can be ?ef{ormec\

Thr |, Denua}: If n overations must be *Fer-[:ormecl)& ‘he

Nnu mber o-F options -For each o'Fe.(a-l:Ton is Py PZ)"":F”
feS'Pcc-(-'n/e,\J) with eacn Py Tnée":enclent of Tre_v?o;;& Choices, +then

+he n O?Q_ra—‘-'-ons can be ?er-Farme.A Pfer P J(--F{:e_(‘e..n‘b Ways .
\/\Jarmim%: The order Fhat the oY ations are ‘re,r-Fu\r med rafters

E/)ﬁ, How Mang "Er??le,— SCc:vc}> ice ciream (oneS
(an  You ’F’W"\ if there are |0 -[:[m/ors
L Choose ﬁ’om 7 G:/@\/ofs an be_ ve_feﬁ-t-e d >

Py =10 Ansvec: 10-10-10+ 1000 possille

E-SCad'r ice Cream ConeS

& .= to




Efi How mang ‘Er??le,- Scoop ice cream (ConeS

(an You ‘]QW"‘ if +there are |0 —{:(m/or.s
{y Choose 7Ft’am and -FlaVOfS Cannot be_ \/Q.ff@a-beo!.?

—py =g Ansver: 10-9 -8 = 290 possible
Z'SCOO‘F ice Cream ConeS
&« )>L_-_6(
&« T«, = 1o

?j How mang, ‘Eﬁ?le- SCoop ice Cream bow|s

(an UO“ ‘]CWV\.?

Because +he ice cream ae_{-s mixed in —the \Dowl)

—the ovder doesrt  watter I

We Wil learn about —fhis Stuation (.,Jhere_ “tlhe

ovder doesnt W\a'\"l‘?.f‘} Soony in S 2. 4.



Thm (Power set C,ar‘ohnali-{-_td_ —I:Iaeorem>
If A is a -F;nibe, set, -then /7364){ = 2/’”
(Kecallz ?(‘/D 7s the Toue_r cet °.F A 5 ie ?54)—‘[5/ S is a Subset .;A?)

E‘Zf Let n denote IAI Let S € ?[A’>
for each element x ¢ A —fHhere are 2 choices: x¢ S oc xS

Ba, the rule e-F TToJuL‘E'S) we.  have

2- 2 - M 'Z:z”
n -Fv\c-\‘ars

clf-F-Fa,rent Subsets of A

I foe@"n AToUp wer k
Ex (Exercise d4f10)
A 'EJFTCQI Massachucetts license F{a—(:e, Consists
of three dfﬂrés fv/lowul by three [etters,
The first digit is never zero, How many dfferent

'Fla—v':es O-F —£hTe "L‘a?e, could be wade 2.

Fl ?Z- Fg ‘Fq_ FS_ Té 3
ﬁ"_é 9 - {0 - 10D 26 2626 =900%207= 15 mill;on
— —_
Could be Q" v can be
be 0,1,...,9 #$,6,¢.-.-,2

1, 2’] ..-)Or 7



€_’<, How Man%_ 1>ro]>e,r Subset< O‘F /4’ {7)23,4’,_@‘3
are —Efnare?

Ans Recall o subset S of a et T is  called
TY& er T‘F &7& T

The Set  of all proper subset e of A i
PFY - (AN

fo £he wvumber of Proper  subsets

£oA w2 i)

Ex‘ HO\AJ Maﬂé_ Subsetg o.-F f;—"’— [):1)2-cg,4{-3f}

Contain 1L and 2 ?

}ms TAe, Same wnumber a S /?( [&‘4; 3_3 ) /: 2\3:2

Ex SEPS ~mang cub sets of ;4:(/‘7,2,3)4)52

deeS not Contain 2 Z
/,A‘ES_TA& Same vnumber 48 /?([/32-14’;3_3>/: 2\7:=[é



Wﬁrni'\gi The number P2 mMmuSt ot Je.PenJ on the
o"rl:fon “{hot s chosen T the —F]rg-e oFerq‘l'floV\)
i.e. ?Z mMust be T“o\quc\ewf: O-F the —F}(‘S‘E' °T€‘f‘a"l:70n_
O“Ur\exwise,, +he, "rule D-F —the_ T‘(oaluc-ﬁu does wot arr[ﬂ

Ex Consider three —digit numbens that can be
«Formea@ o Lthe o!rai-e_c. 24,5:6 and ¥
with no repetition of digits allovwed.

a) Ho o rany are —+heye 2

543200 wnumbers
19> Ho «v mMondy of these are even numbers ¢
A W Corg, “Solution”:

There ate 5 waygs to choose the ficst A):U?LLJ

od then ¢ Ways b chosse Hhe second CQT%H:.

The number of ways t Choote the (even)

thicd  digit  would be :

O if Fhe _F{ st o diqits  are both even

1 i Ahe f’.(&'f- “Fe0 Lyt hove one even digit
and one odd digit

2 ifF e Lirst Fo diqHs are  both  odd,
J

Tnce the number of optiens ‘@f Fhe Fhicd
cheice er;?e,nJQ on Wt the "F'u st o
Choices were —+ e (J(w c—F :Ffoolulc-fs doet NoT G)')fl\l:y




CDYVcc-é colution

Choose the [ast Jho‘.% (e'f{fner 4 o b): P1= 2 options
— n — wmiddle A;Oié © Py 5-1- 4 o}€lons
—_n — _Firs{; o!ig'hl:’ T5= -1 3 0‘?'670?15.

There are  2-4.3° 24 po SSibi li $7¢ s

CD‘(Vcc-é SOIM{TO(\ 2

There  are £-42=¢(o to€al +l"v/(c-cofo'n+ numbers i+
"o Yepetition. Of funese ;, = ed in a4 F oo 6.

S
g" "&l’lb meber' °‘F _Hfl'fEE’ A?q-l‘t even iurmiloe 8 |/~"l+L;

Vo Ye'Fe-H*fow s z s 4.2 = 24
A

- tmc(._



