Annonn Cewents

Vina &xam: Tuesday, SIL, 2:00 am=1:00am, Ever it 3117
Covers nkire. Cotrrse
TWO refennce shedls o\\owed (see policy email)
Review sessiont Mon. S/11, Yime and \ocation TRD
O{(ice hours: TRD
Prackice problems potted

Final exam revtow

Yarfiol s\ of dopics:

loaic
Proposiiians
an)l shovs. SVM\D\S
and, vy mat) mglies, for &\\, Here <xis]s
Trwth talles

SeXs

Rosher ndaXiom ve Y builder nelakion
Special seks (U, R, 9, <)

VCM\ a\{agva mS
SwoseY, pwer cot, Cartesian produck



Cov dina\ty

W o\aertx)(;uhs “(Anon, inferrection, se\-m?nw, Comple ment
Set \\en\ties (1-10)

Proof tedhniquest ekt Chasing, memhership dables

Tunciions
D{{(ht\{o\f\
Dow\m'ch, coJ\OMn‘m, Y'M\GQ} imaqel DY{'MQQQ

Tnieckive [suriechive | bijeckive (8 of. fechnigues)
Composition ‘
Inveries + invertihility

Alaorithme
Defindion
Properftes (describe awd check)
Rerfirm an  o\gorithm
Write an a\gyorithm
gQN‘c\\‘w., ] soeking | ov’edy C\W\qa

R -0
Precise dek'n of O, L, O Proof fechnigues
-YY‘:C\LS Qv k(.(M‘tS%{cs ( \ ¢ \09 X <y< x’-<.~ ¢ Q“ l -- )

T nduckion
Modhe malica| vs. <'\rorj



Bose case, indwnchive Step

Critige proogs

Variows Qxamples Gromm class £ H/W
Counting

Swwn [ produet/subkrackian / Atviston rales + Combinng tle rules
(Generalized) pigeonhele pninciple

Permutadions /combinatioms ) Ond generalited versions
Rinowme) coeffs. , idewtities, and thy binom, thm

Probabyil ity
Defns (zven*, Samplc space, efc.)
Baslc examples (.9, coins, dice, cants)
Tnde Pendewce
Bernoulls drials
Conditional Ph\m\)\'m\/ L B«yes‘ Thm.

Recurrence yvelag
Basic \deas , Qxalo\ples
Linear (in) homageneons rec. relas, awd hoo % solve “5-@

Tnclusion -Exclusion L applications (wXeger egns, dzrnnoch!.n‘\'s)

Re\a&tm\s

Proper Nes: ref besdve, sy Mmeteie, antisymmet,; ¢, transikive
0 pera*\‘onﬂ (th\e MM\ ) }n\/ene, Comyos i\ on
Repreening R\A’b‘ ons : matrix , digraph



€quvalence yel'ng
bQQ‘m‘\'\;&\
G%u'w. classes and S Paf‘k‘\‘\'oV\S
Graghs /diqraphs

Def’nst Simple Imulki. Inbha. | dea.[ bl")a\r'me / Gindnced) Slﬂbﬁlﬂ‘l’h
Hand shate 4hm.

Specio) classes of raphs

Construgtions: dt\ekion /comtract on Junion

A){mceh(y L incidence mat ! ces
"Lsomorphism,

Show Hhat Iaghs are iomor phic! explict isom. , od;. matrices
Shew hak graghs are st isen orphict digrerent “label -indep. prigmtie ;™
(07\!\((\:\\!‘\‘\‘7 (‘(W‘ NM ,m\( vf. ‘\"‘N\g’) )cut 'eo\ges[ cut
PaXhs | Oronds
Eulerian / Homilhinian (" criterin for E“\e"“”\)

Q\\ov\“)‘ path gm‘o\ehs
Wt'sg\\’kl omhp\ns
Disktre'’s ol sorithm
Trovelling Soles person

-vertices

Plonar ayvaphs
Diveck p€. of o\aw:’cylnonp\amrﬁy
Reoions, heqree, eXe.
Ev\\tr‘s ?ocm\cs m\& conseqUrNles



Gmﬂ'\ Co\om'v\_g
Mayps vs. ayvaphs and Heir colorings
ChromaXic number
Your - co\or” Yheorem
Treas
Delinitions
Qre perhies
Rookeh Yrees, m-ary krees
Ppplicokions : binary earch dvees, Aetision frees, aame tnees

Spanmingtree s, Minimg) SPANNING trees, Praim ¢ £ Prskals
Q\gorithm

Ewmo\es .

D led Az Xa.b,c,ki Does Hove exist an equivalence relatiy,
on N Ahat is

/) oA symmetric

‘03 ol M\\(Sl]\l\ndm'c

Q) GSY mmetpic

&) Yhe assoc. aroph i conn. ; but has no Simple circuily
of length 3.

QDK\ .

&) Mes, R=3 (s, (1,b), (¢,0), (4, L

W) s e.q. k:i(a,«\, (b,1), (¢, 9), (4, &), (40, (h,0)%
<) Wo. AsYmmed i Mean ontisym and (%) ¢ R for all XcA,

o (for nonempty A), mo relatiyn can be both
reflexie and asymmetoic



&) Vo . Te Ale assoc. disvaph 35 omn., it is 4 Comp lo e

A gvaph
G b

d <

and a,0¢,d,a i one of fle many
Swle Cireatts of lengdh 3.

V) When rolling Yhree dice, whal is e conditional

Qro‘oa\o'\\i\y Mt e prolw‘ is &Y \east (o ?jweh
M e sam s T

Yo\'n: PDSS“*’- wWay s to Y‘ol\ a Sum o( 1
S (3 orders) prok. is S

Y11 (6 ovders) prod. is ¥
V31 (3 orders) oreh- 15 4
3L (3orders) prod. is 1

Number of woys Yo rell & Sum of T® 1S
Num. of thawe weys uhere the prd- is 202 3

3

q\.\‘\“‘\ A —
(p()\)‘ al prob e



) Prove that £()= R e™ is O(w)
?(’- LQ’\- C=1,\L=IO- T\'\EV\'(N‘ h)h,
A 10 5 10 5 3,
3

D s =2

e e
V\
‘o .__- = (D) S 2"
e\
Nexk, we shio fhat tf n23, nt< 3“ by indachivh.
Bose cage I€ nz3, nN=q 1] 33.
Trhnckhwe Step’ Sagpase that n33 and ni<3".
Then B e 2ls, 5
(ne'= - (A1) ¢ pt.5) = 225 2215 37¢R"
Thes, we have shaen that f n23, n 1" by InAo\chu\.

Therefore, 1€ Nk,
n
\G(Y\“:' r\len < v\‘l. “_93\? < Y\V\)
So -( .\S O(,““\' U



Giriechvd  (Swrjechie)
Y) Determine uwhether €1 —7 s om_e)h_m) onto,

) lf\k; oY NQ.‘\“QV‘ .
(Ve

® £(n= | "A)

) Cln) = Nt (-
A f(w=3In-2L

Soln:
&) Not one-fo-ahe fince €Y =£()= 0o

OnXe since 1§ \,e'&) {(zy):‘/

‘o\ One -Xe-one since £(w)= hE |, 50 K and €(n) alpays
hove Xle opposiie parity

Le¥ %yel, x#y
*LE % even; Y odd, €4 is odd; €(y) is Quen, fo ¢(x) 4 £(N)
*LE x W |y een, €O iseven, €(9) i5 odd, 1o ¢(x)4£(Y)
*TE % ern,yqven, €lx)= XAl F Y41 = £(Y)
*TC X odd, Y odd, FMzx-12y-15€0)
Onto She 1€ s, let

X = i%&\, 1£ 3 even
-1, f 2 odd

* 1€ 2 tven, X Is odd , 5o )=x-1=2
« 1€ 1 0dd, X ig fven, 50 ‘('(\c):.'k-l'\ﬁé



Alfernate methalt £ s Lijedtive because it
' \nvertibe.
(Recallt G 1S Mo inverse of € 9 o€ 3 foq .-.io\\
L€ % even, (<€) ()= (@) = f(xar) = X
16 % odd, (€of) =g e = flx-1)= x
So €3¢ () ard go ¥ s invertible and tlerefore bi)ective
(domt e o Check both arders since ¢ "=f)

<) One-t. -one fince. (f 3,‘-2:.3\,-)_’ '3,‘.:39’ o X2V
Not orfe- €(n) 31,27 is alwoys 2 dess Ahan o
\Mh\*"?le O(’ 3 \.e. ‘\h Yemainder b-‘hh A\'V\.“lis ((n)
YW 3 s alweys 1 oie. £(n) s always in 4t eqniv.
c\ass \:‘L} n \L’. W.\V- relh o) f a-h
s o At 0f 3 (Longruence Class)

Yo in pavkcu\w O ¢ Yonge (() yfo € is nat onto.

) &) Find o recanrrence neln for e number of Ways
Xo pay o Toll of A dollars, USing fa and s bills.

W In how many  dif€erent Ways Cn a drlver Pay
& Yol o §\7?

Soln: ) Q= Oyogt Qpoy For N2 S
b) The tnidtol Condibioms are
( W Q\‘Wn‘-’fkg'-'-(lq:ﬂ,.
W Can compute g3, 0=,y R9< Y



