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1. A composilion o 3 pesifive ideger mois an expeession of woas an ordered sinn ol positive integers, For
ingtance, thore are cighi compoesitions of 4; namely,

4 SR 24 L3 E E | 1 g2 1 P Lo 2 I I SN AT
The Fiboneosi nuaclers are defined e 7y = LI = 10F, = F,o 4 F o0 [orn 2 3, Expresa Che Tollowinge
awnlers i Lerms of e Fibosacet nombers, Justily vonr answes,

() Tl mnber , of subsels 5 of the set {1,200} sueh that & conlaing no two conseentive integers,
(1} Tlee nuamiber &, of compogitions of rninto pavts greatey than |

(o) The namber o, of sequences [, re, o) of O and Uy soch that o = oo and vy 2 v for all
X [

(A} e, = ¥ #y80 ._sp, where the sum iz over all commpositions sy + s -+ -k 5 = n,

{e) The munber e, of sequences (0, T, .00, 40 of s, Us and 2% such ehad 0 is never Toliowed ioopediately
Ly 1.

2. Suppose O 35 a0 prapl with roverlioes
{8 Prove tieu 1000 s diseonnecied, Wen i compicmens G7 s connesicd,
(b)Y Find at least Ueee examples of graphs G suel that both & and G¢F are connectesd.
(&) Prove that il & contaiog oo % as an indueed snbgraph, then cither & or GF s disconnected.

(A} Prove thal if the minbmum degeee S(GT = (n— 1072, then & s conneeled.

3. For a posilive Inleger o, consider Lhe graph G, = {V,, ) with vertex sel ¥ dhe sl of all o xon Dinary
matrices, wl Bwo verbex A and B oare adjaeent 30 and ondy if they ave the sane exeept o cerdain row ol
At the comploment. of Che corresponding vow ol . For instance, in Oy,

0o 0 0
verkex A= | 1 0 0] isadjacent teverlex =0 1 1
o0n 0 0o f

as the frsl and the last rows of these dwo natricos are e sane and the seeond rows ace complement, o
cach alher.

(a} Determine the following paramelers for the graph Go the munber of verlives, the wamber of adges,
e number of {eoamested ) components el the dimpelers of all components,

(b)) Define che geaph H, = (VF,05) in s similar way as G, excepl b bwo vertices A and 2 oane
adjacent if and only if Lliey are the sane except o certain row (or columan) of A b the complement o 1he
corresponding row (or column) of 2. For iostance, in f,

0o g 0 00 i b0
virlex A= |1 O 0| sadjacent tovertices B=10 1 1l and =} 0 O 0.
(o0 0 0o n 1 o 0

Dretermine the [ollowing pavameless for the geaph M (e mimiher ol vertices, the number of eedgges, the
ey of (couneeled) comporents and the diapeters of all components,




%jﬁi%iﬁf o - I:EEHH:ﬁ _‘%Eaawqﬁséﬁ} A% . H#t 2 H

8

A

2 AL A A o AR
® 4
& &

40 Letowme oo be s sequence of ron] nanders {non necessacily poailive). Congider (e probdone of
Ercling 2 snbsoepionee o, Wi e oot (el -::i]ll.*-'i:{:'ll!-'t'n:'{*. edeniecala] such Mial e Trroddeel of e sogrlers i
it b spniimon over all coosecative sulsegnences, The prodinet of Lhe sinply sulsegpzonee ixlelinod ae 1.
Lz culy nescds fo oulpul L imaginmn predtuei. wothor thay ibe corsesponding mialseguamee.

{a) Congidler the lotlowing ajporithim Ut sobeos the pralilon.

sHEWOY e 3
Lo £ =& Loy e o
for § = ton do
e |
fog Joe kb do p e peoay, o do,
il p o= answor tivga answoer - 17
ongl do;
and do;
CULpaLE ansewoy,

What s the e complesite of the alove algweitha,

{b) Wirite e algovithm for the peolden witl o betler Lme oAby bhaa ctheal o parc (=) Moxi
Srvopalide ore B of O Line

{3 Do the s problan escept the s eence i ooly reguired Lo be Lhe fgny Wiy iy e it with
] E-:r'?! {i:g N .':.:; 'ﬂ_: 1.

Ifti] Dro the mane problenn ereopt that the proclact i clianged o e s, (00 conse, besatbie Lrings nre
sl adleaved ) Tl sane of the ensply ainlueenenen B defiee) s o

8. Suppose 5 s o fite monenpiy sel and 2% e powr sot of Senzaely, 2% = {40 A CS), A suntroid on
i A ordeved paiv {3, T) with <2 auch Lhal the Berlloweing sbirae conelidtons el
(110 e I
O3 100 It e 7, ey e T
CRE) B 00 ¢ Woanned | we B3 -+ £ uhen clore exista an olvens o G L e Chat 24 ) g
s ks defiilion, ancleoent of I b calied an Srdnpandend sel of the matsoid

(a) Mo tetepors o 2 0 20, o 3, = L2t sl D= [AL S, | Al = &}, Deverriiae all s oaped £
for wivkck: €55, 000 s 0 matiold, Dl vour answer.
(B The dirsis of nomistrold is an independent set that, is set a proney sibsel of miee otler irdependoen),
el Prove sl wn dwo livses o g mslroid bave the zamie cacclialic
{o) Find all bases ol Wiose {3, Tl as i el (B, Lhal &re aiealreids.
(Y Ulee povly Semetion ol o malroid {5 D0 a fasction g Frene 2% 10 e sot of sl nonleglive infegers
detined Ly plold = mean {00 70 el & L Proswes Lo For ans wateedd ohe Tolkowsing bokl,

1LY 8D = 1

Rl Ay 2 pl A el S ol v any 40 Sand 2 6 8

[R5 Vs S} ) s ol Lk == {300 tlecay oA L2 Faa ).

{o) Detevmine Lhie sanks of ali sels lor Uose G5, En)o s I pars (B, What are nuateoids,
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