1. (1 ' -
(10 points) True or False: Circle the right answers. You do NOT need to justify

your answers.

Consider the following graphs:
| } ‘ GAZ .

The incidence matrices of G; and G, have the same number of rows.

The incidence matrices of G; and G, have the same number of columns.

G, and Gy are isomorphic.

G, and G5 both have Hamiltonian cycies.

G, admits an Euler cycle.

(G, admits an Euler cycle.

G, admits an Euler path between different vertices.
G, admits an Euler path between different vertices.

Unrelated to the picture above:
There exists a graph with six vertices, of degrees 4,4, 4;4,4,5.
(%3]
1%
There exists a graph with six vertices, of degrees 4,4,4,4,5, 9.
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2. i :
. (6 points) Write down the answer to the following questions. You do NOT need to
Justify your answers.

If a graph has 100 vertices, all of degree 3, then how many edges does it have?

(AN

\-=p
100 3= 300 = 2¢

150 =¢

j Iso eo{?,ui] (/\

Let d,, be the number of ways one can fill a 2 X n rectangle with 2 X 1 dominoes. Write
down a recurrence relation for d,,.
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3. (8 points) Solve the recurrence relation

n = 2an—1 + Qpn

with the initia] conditions ag = 2,4, = 2. Show all your work,

Ans Lo tQpoq
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exist tgv opobI'lzsﬂz Ten objects are placed on a square of side length 3 feet. Prove that there
Jects at distance at most V2 feet from each other. Show all your work.

r

9 'QWAD\V"LQ 4 \0 Ob\il -~ b;wwh‘dt{

A 'S’Prb‘a 3%&%;—1 com  be ;ad,w-c_nk_d inke 9 ey boy | &+

Sgments, T D’Ll\O\}OVU)J oﬁ htse 3%9\,-4,5‘ He lap\%‘g'i- lire
%L%wcw+ ot Bre i hee Sgmeve g of !,w%'f'h Jo M. Thet
LA ahub Vhenag WA he  San~¢ Sga—rre mntt be a?l ""9:.3"'
\Fi_ FLL-}" a\f:oxv'*h S‘.n,LL "k(,r{_ arl 9 5%9«19, a.m-'(. 10 DthC‘f‘S

P\o\u.aL n bt loavear Sgpare sdue to e fo.‘.a,wntwl.e
@riwc,(plc, ‘o et . e ovbje,ds el e W bt Sang Sgmore
heot vt khnow earlier, 1“'-'-? mingt Be ot jmes +

}

onth  onteording o W
\};/ ‘H’ o\f\o\\f"'ﬁ

Scanned by CamScanner

)



T ———

5. (8 points) Consider the following weighted graph:

Suppose you want to use Dijkstra’s algorithm to find the length of the shortest path from
& to f. Write down the initialization and the first two iterations of the algorithm. (You do
NOT have to complete the whole algorithm.) At each step, write down if f is in T, what

is the current node, what is the new set of unvisited vertices 7', then which nodes change
labels and how.

Also, please circle the visited labels at each step (the ones not in T'), and write down the
label at each vertex in paranthesis.

Initialization:

T= {U\;'CDJC"JW('l‘IgE

First iteration:

ISfinT? Yes

3/2

current node: o

T= {\o,c‘c/t,c, £t

changes in labels: b (oq = 2 c(o0=>u) Aloo= 1) ¢(00->s)
(g0 to the next page) Plco=>7)
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Second iteration:

Isfin T? Yes

current node:

319,

T= {_b:% ﬁl‘eg

changes in labels: ¢ (u »2) e (s—> 3)
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Do not write on this page.

[ |o | out of 10 points
r ¢ |out of 6 points
\ " | out of 8 points

¥ |out of 8 points
& 5| @ |outof 8 po® |

Total | 40 |out of 40 points
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