Lecture 14

Example 1: There are n > 1 points on a circle, every two of which are joined by a chord. No
three chords pass through a common point which lies inside the circle. Let a,, be the number of
regions within the circle. Start by finding a4, a,, as, a4, as, ag and then find a formula for a,,.
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Example 2: On the planet Jubilation, the weather each day is either good or bad. Ifit is good,
then it remains good the next day 70% of the time. If it is bad, then it remains bad the next day
60% of the time. Let a,, be the probability that weather is good on day n. Find a recurrence
relation and solve the recurrence. If you landed on Jubilation on a random day what are the
chances of having good weather (in other words, what happens as n goes to c0)?

Consider +he weather gon Jo.y n and Jay n-t

qn-l ‘—-and
Day n-i: Goedd

(-7) dn- ¢-3)etp-, ¢(1-a,.)

¢O(1-n-)
Day n :

That‘c are ya ways +he weathe will eho‘ wp b"‘")

9o0d on Aax/ N

. “-/ -H"»c weather on Joy n—| 'S /oooc\ and
I/) N 267) dn,l

OR
.”‘/. -{-h(/ Weo*‘\ner on A&Y N-1 13 bad c&nJ

N ——)oacl ) =é4)(l-an_,)

s g = (7) Ap-y + CL(L)(’— dh‘l)
= (3) Ap +<'+)




Le.{-.l.m9 qo=P -H’)C/ Cecurtence relation is
A = P
dp = (3) Ap-y + (%)

7 a=p

dl = (.3)9 +(.%)

Ay = (3 p +CICH)
a, = (.3)?,> +(.3)1'Q 4) +(4)

. n-\ -2
ane ) p £ C3) () £ 6D () (Y

= (3) p t CLf)(@)n-[* () ke k()¢ l>
0 n
f‘Q%)P +(4) )"C 3) (by Lectore 12)
()
N
=|(3) P+ 00-¢» )
B (- 7) \




Example 3: Let a, be the number of words of length n > 1 containing the digits {0, 1, 2, 3}
with an even number of 2’s. Start by calculating a4, a,, and a5 then find recurrence relation and

solve it.
Length Words an
0
1 1 a = 3
3
00 10 30
01 11 31
2 03 13 33 a, = 10
22
000 100 300
001 101 301
003 103 303
010 110 310
011 111 311
013 113 313
030 130 330
031 131 331
3 033 133 333 G = 36
022 122 322
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Example 4: A bug starts at vertex A of the regular hexagon below and each minute travels to an
adjacent vertex. There is a spider web on vertex D if the bug moves there it is stuck. Let

a,, be the number of different ways the bug can travel from vertex A to vertex D after » minutes.
b,, be the number of different ways the bug can travel from vertex B to vertex D after n minutes.
frn be the number of different ways the bug can travel from vertex F to vertex D after n minutes.

Set up a recurrence relation for a,,.
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