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gooooooooon WﬂlHunting(MattDamon)D,DDDDDDDDDDDDDDDDDDDDDD
000 “Good Will Hunting” 00 0. 00 Matt Damon 000 Ben Afleck 00000000000, 00
gooooboooboboooobn. bbb oo ooobuooobo,bboobbooooboooo.
000000, Lambeau 000000000000 0000OODO0O0*.

Prof. Lambeau: I also put an advanced Fourier system on the main hallway chalkboard. I'm hoping
that one of you might prove it by the end of the semester. Now the first person to do so will not
only be in my good graces, but also go on to fame and fortune by having their accomplishment
recorded and their name printed in the auspicious M.I.T. Tech. Former winners include Nobel
laureates, Field’s medal winners, renowned astrophysicists, and lowly M.I.T. professors.
goooob: bbddooooobob o000 ob. booooooobboboo. goboo
O00,0000000000000,0000 MITOOODOOOOOOOOO.0DOOOOOOO
0oo0ooodooooo,00ooooooo,obooo MITOO.

gooooOoOoOoO0oO0o0o0oOoOoO,0o000000000O0WIlDODOOODODOODOOOOOODOOOOO
gooooooboo.ooo,0c0oooooooooobo,0oooboo0oooboobo0oobL. oobooooboooon
oooo,o0000000000000000C0O00.00,000000WIlODO0O0OOOOOOOOOO
ooo.

ooooD,0o000boo0ooooboooon.

Problem. G is the graph
,,A@ ”

the matrix giving the number of 3 step walks.

Find

1) the adjacency matrix A.

2)

3)
)

4) the generating function for walks from points 1 — 3.

the generating function for walks from point i — j.

100000000, 000000000000000,000000000.



Solution. 1) 0000 (adjacency matrix) 00,000 GUOO ¢000 j00000000 (4,5)0
Jooodoooooo,0o000 GoUUuoo AoOdoooooo:

_ o = O
_ N O
oo N O
OO ==

2)0000 AO (5,7) 000 [A];; 000. [A"];; (neN)0 i00 j00000000 7 (000 nO
000)000 (walk) 0000000000, 00000000 A2000000.0000

2

01 01 0 1 01 21 2 110 1 0 1 2 7 2 3
43— 1 0 2 1 10 2 1 |1 6 0 1 10 2 1 _ |7 2 12 7
02 00 0 2 00 2 0 4 2110 2 0 O 2 12 0 2
1 1 0 0 1 1.0 0 11 2 21 1 0 O 3 7 2 2

3)x0000 (OD)00,00 {[An]ij}ne{o}uN 0000 (generating function) O f(i — j; x) 000 *3:

[ee] [e¢] [e¢]
fli—jiz)= Z [A"];; =" = Z [a"A"];; = [Z g A"

n=0 n=0 n=0 ij
ooooog Yr ja"Ar = (I —-2A)~t0000000 (I —2A)"! =adj( —2A)/det(I —2zA) 0000

0o* 000

fli—j;x)= [Z x"A”] =[( - xA)fl]Z.j
n=0 g

)

[adj(I — zA)];; = (—1)7 det(I — zA) s

det(I —zA)

1
~ det(I — zA)

000.000,(J-24);000 I-2zAD00 jO000+0000000000000000.
4)i=1,j=30000,3) 00

det(I — xA) = det

1 —2r —x - —2r —=x —x 1 —2x
=det | -2z 1 0 [ +xdet] O 1 0 [+xdet| 0O —2z 1
—x 0 1 —T 0 1 —-r —x 0

(-010000000000)
=1—42® — 2% + v(—2 — 2*) + z(—2 + 42 — 2?)

=1—72%— 22> + 4a*,

-z 0 —x
det(I —2A)3; =det | 1 22 —z| =222 +223
—x 0 1

*2p0000000000000000.
“O000n=10000,0000000000 A°=7(4000000)000,»>0000000000000.
*4adj(I —2zA) 000 I —2AD000000000.



ooooo,ood

(=13 det(I —xA)s; 222 + 223
det(I — zA) 01— 722 — 223 + 4at

fl—=3;2) =

goo. O
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