Annonn Cemenks

Ginal exam: Thirsday R/1q 1:30-4:30 P
M025 Compus Instrichional Eacility
Covers *nkive. Cotrrse
TWO refernce swees a\\owed (cee policy email)
Review essiont Twes. 1217 10:00-11:30am  Altqeld 147
O{(ice hours: §ee evail (\W\“ “WV may ‘kt\“ﬂe)
Prackice problems potted

Course evaluahon: go.i“-'mfs.e&u/ ices - online

final exam review
Porhe) \ist of kogres *
Ev«y’(\\'ms Leown wiherms

(seks, funcions, a\gorithms, nduchion, CO‘M‘\'ng) Pro\a‘ﬁ I by,
velakions, qu\.s Rrough 10.5)

Grop\nS (CM\‘( \

Q\sov’@S\ path (sro'o\Ql\S
Wzig\\'\(& opraphs
Diskctre's ol aorithm
Troveling Sales person

Plonar ayvaphs
Oireck p€. of o\mwi\'ylhoh?\ahori*y
Reaions, heqree, eXe.
Ev\\&r's ?ocm\as m\& conseqUeNles



Grogn coloring
Mops Vs. graghs and Peir clopings
Chromanc numhar
Your - co\or Yneorem

Treas
Definions
e periies
Rookeh Yrees, m-ary brees
Applicakions  binary fearch dvees, Aetision frees,
9ame tneeg

Examples:

1) DeXermine the chromatic number
of e followsing graph G

Soln: G can Ve Y- (olored (See below)



Vowewr, ho Y-cdoring exists. Le} red e the wloy of
Pre. boMow- \ebt verdex. TR op tefd vertex mast have o
MEeran} color ) (et Yhat be blue. The vertex Just below
W wosY N o A £{erent color | Ikt fhat be green.
Using only Xhose Xhwer colors, tlo £ollo unwg par tial aloyf re

\§ €orcoh"

RuX hen Mare s o velih color for either of e

v&m’w\‘\f\s verkices.

Thecefore, 'X,(G) =Y.

2-\ \l\n\&l\ Po“ﬂaj “\V‘QQ (H(.c , w\\a\ \$ h-t Cot\o\l"\':ohl\‘

Probability vt He produd is o least 10 gven
M Pe sum s T

Yo\'n: PDSS;W ways ‘\'o Y‘ol\ a Suwnm o( B K
S (3 orders) prok- is S

Y21 (6 ovders) prod. is ¥
331 (3 orders) prek- 15 4
3L (3 orders) prod. is V2



Number of ways Yo rll & Sum of T® \S
Nom. of Yhase Lieys uhere the prd-is 302 3

3

wdid ona) R
Oy I\ a\ rob T

.&?YOVQ AhaX -F(r\\: RQ“ 'S O(h")
¢ ‘.E.)f C:'l,h-"'lO- Than for N h,

N S1051L053,
e ¢ 3

o 2= (4> 3"
e
Nexd, we shie that of n23, n'< 3" by indachish.
Base case’. T€ n=3, n'=q<L17:3°
Trhnckhwe Step” Sagpase that n23 and n'<3",
Then B¢ 2 ¢Ls, 5
(neid= (22 ¢ (5] = 25 Qs 3
Thes, we have showh Yhat d n23, n'< " by indachivh.

'“Qm-(orc' \G “)h,
n n
e\ = ne” ¢ w {‘;ﬁ <N,

So { s 0(n"). i



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

) lf\k; oY NQ.‘\“QV‘ .
(Wekiwd)

® £(n)= | "A)

) Cln) = Nt (-
) f(wy=3In-2L

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

OnYe since 1§ \,e'&) {(zy):‘/

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

Le¥ Xyel, x#y
*LE % even; Y odd, €W is odd; €(y) is Queh, fo ¢(x) 4 £(N)
*LE x W |y een, €O iseven, €(9) i5 odd, 1o ¢(x)4£(Y)
*TE % een,yqven, €lx)= XAl F ¥4l = £(Y)
*TC X odd, Y odd, FMzx-12y-15€0)
Onto Shve 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.
(Recalls G 1S Mo inverse of € 9 o€ < foq .-.io\\
L€ % even, (<€) ()= (@) = f(xar) = X
16 % odd, (€of) O =grg) = flx-1)= x
So €75¢ () ard go ¥ s invertible and tlerefore bi)ective
(domt e o Check both arders since ¢ "={)

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

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



