Math 2190 Discrete Structures |

#* Formn se-ts mF caf‘d'ina“-éd 2 or 4.

° IF Yyour 8rou]> s close €5 a {ooaré)
tlease claim a cection of -the board

¥ |ntroeduce «Aourself 1o tdouf set memlae.rs

% Share a -Fun —Fac‘l: or -Favar'l-l;e mowe/
wusic / book / color

¥ Share 0 cCurrent ho\a\ms (of‘ a ":a&%/ -Fu-l:ure.
I"°‘°\°‘d>



Within Yyour areup, Shake eve.rbboel'd’s hand
e,xac-Ha once .

4 How rnany handshake s l’ﬂFFQ—V\EA?

z % For a AT°u4P

§ — . o_’: Size 4,
\ \ FHere are
3 Six handthakeg
¢ — %
A



w'c‘l’(n'in \Aaur' afou?) Slnake, eve.rsboelod’s l’wmcl

exac+l5 once .

*® l-F -Unere, are 5 reo]»le. in aaur Grou]b)
how wmany handshakes would occur ¢
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Within Yyour aroup, Shake eve.rsboel'd’s hand
e,xac-Ha once .

* l-F 'uier'e, are é FEo'rle. n nour arou]b)
how wmang hand shakes would occur ¢

.Z T
"/\.3 f:,\s-.- C e
I | X &£ £ F - o . o
*ﬁffft .J
6'\./0 ——o-r— —
c 4 (-5 total 63 |5 dots
Totael IS A B

hard shakes I




Within Yyour greup, Shake eve.rsl'aoe\g]’s hand

exac-l;lﬂ ovice .

® f -l:here, are N ]>€o'rle. n aour arou[a)
how mangy havd s hakes would occuv
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W?"’h’cn \aeur afauP, Slﬂake. eVe\"SBoJ%'S l’wmc,
exac-ﬁlﬂ ovice .

* l-F -Ehere, are 5 FEo'rle. n aour Grou]:)
how mMany hand s hakes ould occ.urf

'Coun-lz"in%_ —the number o-F hand shakes is -the same
as c.oun-(-:Tn% a ’Fa’m of Teo'rle_.

» First, choose a persen A (5 choice s ).
*Choose a 2nd persen B (4 choices).

. There are 5 -4 =20 possibilities.

- But C)wo&'m%‘ E —F‘.rs-& "elﬂe.n A would result
in the Sqme ‘faﬂr?n%,

y So "t('le_re, are 5'4 10 Fo&s'llole ]>a’:r.S.

=
* If there are N ]>€o'r-le. in yout group,
how wan hand s hakes weuld occwr?

N [N"’)/z_



Math 92190 Discrete Structures |

Instructor : Em'nl.a G unawvan [Sou-l:hwic.k 350 M)
—> Call we either ‘Dr. Grunawan" ot "EM-'"J”

Email: em‘nl(j - aunawan @ uml. eclu
Course weLFaﬂe . canvasS. umd. edu
—> See SS(lo.BuS

Class weetings: Tue & Thu 330 4: 4Spm
@Olsen 405

Class r‘ecord?nqs are on (Canva$s



Math 92190 Discrete Structures |

O—Fﬁce Hours (pDrep in a"ﬁ""*}_:

(. | P Mon 12— 30 pm
onl wrs cst
ey """e":%) Tue 2-%pm, S-Szgof‘“" Prof. Gunacuan
Prof. Yankow skas Thurs 2-3pm, 5-5:30pm ) Coutheick

- RS5o M
Southwick 3of B\ Fri 12-1I 20 pPm™

Tutoring services for Discrete I1:

M~F loam-.';rm@ Southwick 310
Sats Sun 5—8rm Vi Zoowm

CLASS -l:u-l'or?ng , Various loca<tions




Math 92190 Discrete Structures |

o Keep a note beok to cecord wouyr
work Aor Suggqested exercises ¥ !‘C.O.J?ng

lo Yo Wee,klﬂ Huw ( Canvas => Gf'QJQScoPe_)
Hw 1: this Thurs ("survey”)
Hw 2: next Tue (Sec I.I & L.2)

ZO% WC&h‘j Short %u'lZ.Z&S no Sheet
Quiz 1 next [ hurs (Se.c. (.| and l.2>

20°% Exam | (Thurs Oct 1) hand-
we it fen
20% Exam 2= (Thurs Nov &) Sheet
all owed

30"/, Final Exam [T&b b% RQ:‘?&'H%?) on

during 12/(2 — |12 €xam g
—» Calculators wvot needed ¢ / A7
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# Discrete Math is related +to wmost of

™y Yesearch

# This coucrse Caters o (S r\ﬂajor‘s &
vwath Majors, but Manj o-F ~*he "60')57&8
we Nl cover should be of intereet <o
Stu dents md:sor‘\nﬂ in othey Sciences.

¥ uestions ¢



Sec Il Set notation & relations
A set is a collection of olojec-l:s

called ‘"elements of a cet”
x €S wmeans “x is an element of e cet S

orxﬁs

* ,4 S wmeans Yk is ot an element o —+the cet S”

E__x B- {0,1] is the set of binary digits
"0¢ B is a +rue stotement

"1 e B” e
‘0,1 € B — =

‘2 6 B is a -Fodse. S katement
“R=0" iz a false statement

L\ "

n

A COM'FGC—J:: voy te weite "2 s ot an element of B

i V2 ﬂ B” on Hwe board | MT%‘A‘E
write "elt” Hor gShort




musSt use Curl% brackets — Square brackets (1 and
[ — Parentheses () have different meommas

Eﬁ {2} is the Set contad n?n% jus-(-; ~+{lhe wvriumber 2
I+ s & Set, vet a nuwmber.
Ana [063= a ‘FMV'SE. con'(:a'tn'in%_ JuS{- one Coin

s not He same "bln'mﬂ aS a Coin,

_E_’i The QMF&‘-‘ set is +the set CDn'[:ol'wﬁrq_ no e(e.me_n'ES ot all,

Notation : £] or @
Ana(og“: an eMP't% Purse_

Ex Wht oare dne differences betieen these , Tf 0"8'?'
(@) {og Se& c@n—hz'rnﬂ one e,(gvv,en-(_
¢) ¢ Set CQ.MF":%.)

(9 o0 not a set



We can use eJhF.sis C--) 4o list rang elementS or

'in-FTn'c'Eeli Man& elerments
Ex TThe letters of -the alrhabe.-l; can be described

as A = [‘:aab)C)---) xa‘j,%\g

Ex The integers from 1 o 1000 could be deseribed
as G =1{1,2,.., 199, tooc}



Two sets S and T are tzual if:
every element of S is an element of T and
every element of T is an element of S

E_& These are all He Same et
- [4,57
{5,473 order doesdt wnatter

{4,5,87) Repetition doesnt watter !
(ptda il drep —the

repetition
Ei.{{,,{g) {3,4—}1 has +wo elements, {I.Z?, ond f3.43

. ls {{])21) {3,4-}‘.& the Same as {{I,Z'}, {Z\q"-a’sg



Ex Are the Se+s

[{‘"1‘3) {3'4}3 and {{4)3’&1 {2;1'.}}

the same or difFerent ¢

T

Ex Are the sets

[ £1,2,5), (4.5.6}5 and (0,2 [24), {5637

the same or diffFerent ¢

7&



Standard symbols

What is N ? The watucal numbers
{o,1,2,3, .7

What is P ? T he Fosi-é:cve. Tn‘t&%&(‘&

{1,2,3, ..

What is Z ¢ Cet °'F 7n+e_jers {...)—’;0, [, 2, }

What is @? The vational numbers [see nesc+ 'Fatae)

What is ]R? The “real ﬂumbe_rsn
(Twink of R as the cet of points

on a wnuwrnber 7 ne_)

< >




Set-builder notation

EX T he Set o-F votional nuwmbers @ can be de'FTnecl as

rcal
indicates @ typiee

._&he SQ‘E
3”-& 0(: "

" cEion
0 -F(a
M

{%}a,beZ,L#‘O?( oY

S hor+ -(-\or “a anrd b are 'iﬂ‘l'eaerS"

eles”

S

read (omma aS ‘and’
e . abez?brol
13

read "where” or 'such Ehat'

Read “—the cet °‘F'§\"“C-"="°"‘S /b such Ehat a and &
Qre Tn-eeﬂerg and L s weot eq/uaL -b-o z.e_r‘o"



Set osSitive
€ x Let S-= {X € R , 2x € ﬁE_:} O.TFn'be_‘rﬂQ_r:

—

Which is “*rue ¢
(A S=1{2.4,6,8, ...
(B S =10,2,4,6,8,.}
@ S={Y%,1, %, 2,..4
(> S=1{o, %, 1 Y2, z,...}

1 minute



Read h"Hae set e-F all veal wnumbers x such €hat

—
—

‘l 2X iS a Pos':-l:"ave_ Tnteaer

—

Ex Let S={xelRI2xéﬂ>3
Which is -+true ?

Answer:

(C) S = {‘/2) 1, /2, 2)"'?}

Note: = {2X€R} X £ F} 1S {2;435;“'}



Ex ExTress the set of all odd positive ?n-t‘e@erg
in set-builder netation

Pycsible answers

[lx-l-l ><€/N}

{1k—1 ke PY

[2g'+1 | jez, 7’20}



Mf" Notation ¢ meant +o be a l«eJF) wot o hindrance.

Brevity of nobation 8 wot —the Jeal.

e There are usuaﬂﬂ wany  different Cubmllﬂ 3000\}
ways of desc,r'-lo?ng_ a Set

Ex [xeR | xt<13=1 7}
[xlxéR)’d"'}:{?‘}



Mf" Notation ¢ meant +o be a l«eJF) wot o hindrance.

Brevity of nobation 8 wot —the Jeal.

e There are usuaﬂﬂ wany  different Cubmllﬂ (5006\>
ways of desc,r'-lo?ng_ a Set

Ex {XélR} X4=1} and [x}xe[R,x“=1}
botlhh Jdescribe [ -1,17%



Carc\'inali'-éﬂ
Def: A seb is finite if i4 has a Tintbe number

o-F e lements

- A cet wWhich is not -Fin'l-l:e, is Ccalled

an Tnfinite set

'Ee_i T he Car‘o\’mali-\-i:tﬁ of a -[:.’ni-(,e, set S, dencted l5|a

is £the number of different elements ™ S.

Ex I {‘f)S} "—'2

—

Dfo? —the TQ..TQ.'“"'Fon
l {4');)53 l =2

| | =0
| {0)] =1



Subsets

Def Let S oand T be sets. We Say
“S i a subset of T

o
Eve,n(,] element of S is an element of T.

No'l'ﬂ'fion “g -l -[—u [«'S C_T'l in Sowe bookS\ IS a co.,ﬁ‘mc{
way +o dencte 'ﬂﬂe'{:ac;b Hot S is a subset of T

Ex Pc N = Z2<c@c<c R

Note « If S <€ T ad T S -+then S=T.
clf S=T, +then ST asd T & S.

Wrat s e Jl'-FFexe,nC.e botvoeen Hiese oo Q\'jm\oo\S?

& anclg_



I\—Io_{f S < S ond }Z < S
]>8'F \/\)e_ Sa\% " S s a FTO'FZP &u[oSQ_‘t o.F '_rll
[mo{pl{?on? S % T or S < T in Some bookg >

if S s a subset of T _ 0 S &k nt T

(nototion: S < T and S#ET)

Ex IP«;IN%Z§@§R

Theorem Suﬂwse S ad T are -F?n'r'fe, cets.

£ IF S=T, then [s|=]T]
#£ I ScT, then Isl £lT]
* If SgT, thea [S| <IT|



Sec L1 Exercise #5 ()
Let A= {0,2_,3] 5 B-= {2,2‘3) ard C:{73337'}.

True or —Fd\lSQ 7 {5} c A

Lhy 4 /)\




Sec L1 Exercise #5 (©
Let A= {0,2_,3] 5 B-= {2,2‘3) ard C={7,337'}_

V

True or —Fd\lSQ 7 {SR_C; A

(A)\m.a ?



Sec. 1.1 Exercise #5 CgB
Let A= {0,2,23, B=1{2,2%, ad C={1,5,9).

True or Lalse 7 o € A

w\f\ta ¢ /I\




Sec L1 Exercise #5 (gD
Let A= {0,2,33, B=1{2,2%, ad C=(1,5,9}.

'TXQ, of —FMISQZ 9,

N
>

(A)\m.a ?



Sec .1 Exercise #[

s there a Set A which coticfies A=£2>|A|3?.

£ vot, QKFlOﬁn uo\q%_ not-

gee yecordi na



Sec 1.1 Exercise #§ (E%+Fa>

One Yeason —tlhat we left —the Ae-(ftn'u-uon of

6 Set Va.ﬂue_ i RMSSE.‘,S ?arao\o)(‘-

The "Russell set” R is +he set of all Sets
’\'(/\a"' aye wWot e,[e.me,n'l's O-F "Hﬂe_MSe.lVQS

R = { X ‘ X & ><?I
LF R e R , Then lo(A JE—FTnl"E fon R& R
,-F R g R > then (OJ c!e_-(:‘i i Eion K € R.



o do :

rodel cope
Submit HW 1 ( Canvas > HW > Grodeseie )
; uol:,e‘, —HATS T[AurSc\qS

L2
Peoad Textbock Sec L1 a
7 e‘: "E.Vl& 4he -exercises$

— end —



