A1S21 Instructors Solutions
Copyright, Michael Monagan

January 14, 2021 11:24 AM

l : - : ; 1 bits.
QL Gy 2= Et =0 s tec ac o binang stritgs wih Ther
- T o\l ooVl
1100 olo ool |otio  looll llolo (oo O\Vlio Sl

One needs a stateqy — an ordering — fo jenauf~€ Thew.
Rz (@). Each bal can go info eath bn with o resﬂwdiotrl.
So ee at N ways Egq b n=z thet at Z =4 LacedS.

Vool | 208} 3.12\e) ¢S

Box1 Boxz Bex\ Boxt Rox | BoxZ

. B ol have one bal _ o
(b) i’f\aci\l;\icebsoDC n“f: choices | choite SAL thece € on2 ball ft
% L
LY 0 Z P W A
B@K \ eo;ﬂ z GOX N

This & ! THs e pemutatons g A balls-

QR Let == ZA,&,C,DZ How My palivwfmmes of leagTh "1'7

Cosp N=2: fhee art & palindromess AR, g, Cc, DD.

Case N=3: v can hwe  AyA, &yB, CyC,DyD fv g Y
So ‘et ae 1b.

Cag N=4 :we Can hase XY U pvany xeZ avlye &
SoheR ot 6 yohiers “uchoices

Cuse N=2M: we have 2% LmXm- Az X
So 4™ choicey

Case N=2Jm+|: we have lez.-"'.im\élm-"xzx( 1&/%@362
So 4™ phoices

Q- Sia vertex ¢ i oaly 0!
adjocoit 4o vertex 1 1 6

By xe=

A pam B} lengtn S has S edqtp So 6 uerf/CfS.
Also & patin pmust hete dhnck vestices; it cant have o cycle.

2z 2 2
a A ,L? o~ *—



AISO a ‘7&'\'\/\- W‘&S“_ the d{;&‘hv\(;\‘ Ue_r"'\(eb) [] Lo rmvev e vy oo

(2 A 2 2
i*ij;i*lj ) L&rf
* 7
s c 7 5 >
’@asz ae obisknct becaust ﬂaj lhave o/;ﬁ(er@tﬂ‘ eﬂ‘geéo
Qg S’}'ﬂf”}' W.l\’l/\ CQ ﬂQ Ctjc(e ﬂmph ON é V@t“"‘lc%.

[ ( '
b L4 A 2
R 2z . XL g 2
4
Ce 4 4—
Al vertices 'm Glavxé( Gz have defy»ee 3. c =

GiF 6, weaur Ci s Armages g&z v“; n i
louae Gz has nre ’h‘IMQ/eQ

Q6 Draw all (dn%tere/d> Cvmabe/eaf) +ree§ W S verticeS.

T wil bt Te vertex degeel- {

\errex. oenreas 1222 1 320 4

Mese ae of fleed] becatse The uen‘ex Aegreea oA Ffer:
Notica et B¢ Sum o) M vaAex oegpas = 3.

Q) See clas rofes
8. Show at (2)+ ("2 is a pefect Sguae.

(n) _ n _ n-)od _ aen-d
2/~ 2 (0> 2v (2! 2
n-\) Cn D! Cn—h(n—z)(:n—zﬁ\. _ (n—\)(n—z)
- 2t (ﬁ—33\ 2! — (-3)! 2z

(345" = @-D[ 2+ EE]= @-D0d .

__3-



Q% (@) Hm may waly can Dug be & bels §) Tue S olour!

iGE
N
=+ wavs 9) {4 oo
oy 6 fom (0.
(b) & ) eslour angl 2 a}/ arosther [a/our.?
;r-(‘f?)- 3-(2)
fist alow r\swmd Olow

(¢) 2 N o0 Colour and 2 /) 2 Aiffecent (’qu(‘?

4(’%’)%(‘%’ 3 uong o T+ Ccouns

/OBE 00| i IDod 0O )
a¢ olilfereat choicto, but 77«0@ 40 To Samé.
e need to chook ”pa'./:” ) cofours S0
o
E (D (5)- +DB
oo
el) Two 9) o olwr ;o o) prothae colbar, 2 7 a Tt colour
e Wt & clouct, e @ o chose 3 GbusT. So

%) (DD
Colownd 2 ) eah caloyr

QO (@) How many cycles on 6 verices awe 1w in Ko7
Sne Ko has all possile edyps, eath peomutaton J
122456 qves oo CylL, v example o

(ermaation |35 246 [2265% 2A365%]

e A e N



LYCw ‘
¢ 2 6 \ Z
[y 3 g ES

) ([ Q|

“ Aifleent 4  Same
c(io\% CY c\e

Ther are 6! permatations 2 o verticas  1,2)%%456

but  Some of N Cycky ae fe Same.

T5 a yerm«:b«—hm S redersed tle cyles would be 1 Same
0.0. (272456 c5432(

Tf o Y)MMmeJrion 15 rolated .9
12345 6 —> 2345¢| = 24-5612—> 54123 561234 — LI2D4S

fhost a b Mg cucleS. For each cylle There are
b rotadions owd 2o reverses $o 1L permitations N

Catt cyle. S fhere ar
bl eSTlo g cycles 0 leaqth 6 in Ks.

—_—

z 2

R ().  How Mty cnclw 0 length s (20(9&5) a K ?
Eusy dice ) 5 verticer fom V= FL204,5,6%
Aives us 5! APfecont cjol&). 90
5 2
roh*ﬂs /§e\/ema\5
6\ S' _ (. 5432 _ ;5= e
So (S\'E‘E“L s = b12=T2 cydes

Qo). How meng cycles ) lengh U4 (edaes) 4 in Kg 7

o 4l _ eS| 24 _ cno
(4—34—#—2- — Z . = —JS‘B—Q—S

gA e
ot .:\:w“.ovxs revenall

Veryitl
RO (A)  [how mony  cycleo J) length 3 [ﬁiafﬁlﬂd) e n Ky ?
Tt 3 only ome cglt on 3 recticto PNy
[%>_§I/- — £59 | =20

n .2 2-7.1 N e




JAEASAN [P v-——-J - - - - _

654 |

[é . _él/- - =27, =20
7\3 2-2 32l T e
hoo¥, | cacll
CVM'C% on 3 VQ['{I'OZA

Al é—i\/w £- (x<+y+t 2)7  and 9= (x\%]—ZZY’.

(@) CoeBicient & g2 i Coelicieat
1 2% L - _ 765%_
f = x+-+ (2:’%@3"‘{\2* zsie T e 20
= ylq.. 7 &
J C (2"5/2) 116(’315 o 2;221 (=3y = 20-9= (870

(b) What ¢ f¢ Sum o) Tl coell iciemts 4 £ and 77

Mo sum ) te coellicimts o) = Gxryr2y S obtainedt

by Savckliting poy=2=( b S = (+40)' =3

Mo s 0\W coeficientt W 3: (x+5-—3%) % [(H—Z'Oﬂ: (—ISL—I,
(C> How may Teims are in Al expangion 4 £ and 9

Thn He exparsim oy £ = (xty+2) o terms are ot Ao hem

Cx U2 i some coebicont C D(M(M
To number D] terms IS a4 numbes o’( solrivas o
(Fitk=" wiln 20, 120 ad k>0

T is (TLEN = (3)s ZE= e

The aumber ) terwms m e expangion ) 9 7S also 36 .

Qlz @ Hyw Mady  ways Can Mary distibude. (12 opplecs and
0 oranges + e 3 Children’
Acoler: Lot i be U number /) oppleo child ¢ gent. Them
L4 At Xz =12 whet x>0
M has (‘?/‘(*f“): (‘r‘?t\ inteoes solut-ions 30 (lfg,) ways.

Jod 14, bn M 4 ncananc That C/)//D/C aeﬂ Then



\ e J Ni—y

Led g be te # oranges at child ¢ ger. Tuen
A +Azx % = 0 e Y30
/|hlS haS ((04’3 \ )" (IO II\”"@;CI" SD(%4 pal €2 {;g’) m(93_

/l;"‘ fle el of pro duct Aot oot ('S\ (lz) A-AHferent ways.

Ra(w. S 1z applea and 10 oraage but each chilel gelt
at least +two apples ond one /2458 Fom pact (2

Apples.  X4Xe4Xr= (2 wih Xi>2
= 402+ A2 =6 whq Q20
hg has (Q,t}- ) ( > = __.\ =28 Ssladoms.

(ﬁl.ﬂﬁ,&..t V\l = 10 00/\74 %L%‘
= O1t01v03=7 wih 02 |
AN Mg (7+_13 \\: (_7 - 17::— 2 Solntions

@q Mo rule o) Proouc\‘ Thee are 28.3¢ wayS-



