

































































Coverage:
Chapter 5: structural induction 
 
 Chapter 8:

8.1 modeling w/ recurrences 
    none like Exercise 8(a), but given result for that, must be able to things 
    like 8(b) and 8(c)
8.2 solving linear, constant-coefficient, kth degree recurrences 
    only responsible for homogeneous ones, not (generally) 
    nonhomogeneous, which are treated in the 2nd part of the section. 
    But see the exception below.

8.3 divide and conquer recursions
Chapter 4: Sections 4.1-4.6 

from 4.2, only need fast modular exponentiation, like in •
the day's class notes 
know (from class notes) about •

      Euler phi function (how defined, how to evaluate it) 
      Euler's Theorem

Test 3 Wed.



Task Letan bethenumberofternarystringshaving 3 consecutive Os
Find a recurrencerelation for an

If you have a valid n l digit ternarystring
ie one that has 3 consecutive O's it will still

bevalid no matter if we tack on as a final digit
a 0 I or 2 This would account for all valid n digit strings

ending in 1 or 2 However there are valid n digit strings ending

in 0 that when considering their first n 1 digits are invalid

So let's only accounthere for the valid strings ending in
1 or 2

of which there are 2am and deal with those ending

in 0 separately

If it ends in just one zero as in

10 or 20

then it must have been alreadyvalid alreadyhad 3
consecutive zeros before the final two digits were tacked
on As there are 2 ways totack on the final two digits
so that you end in 0 this contributes 2am
If it ends in exactly two Zeros as in

100 or 200

then it must have been alreadyvalid alreadyhad 3
consecutive zeros before the finalthree digits were tacked
on As there are 2 ways totack on the finalthreedigits
so that you end in 00 this contributes 2 a1 h 3



If it has 3 or more finalzeros as in

0000 n n 1000 or 2000

then it doesn't matter whether it was alreadyvalid in its

first n 3 digits Every one of the length n 3 ternary

strings become a valid length in ternary string when three
final Zeros are added So this group has size 3

Usingthe above

an 2am Zanz t 2am t 3

Note It is thissortoftaskfrom Section 8.1 I'vesaid youwillnotbe
asked to do on Test 3 But given this boxed recurrence relatron

alongwithwhat an counts I might ask for
initial conditions
the values of ay as96 etc



Homogeneous is an adjective that is not used unlessyour recurrence is linear

There are many nonlinear recurrences Oneexample

an 3aman z t 5 a 2 a 3

Would notaskyou to solve i.e fraterformla an
closed

Might ask Find Az az ay

Or another

q na linear but non constantcoeff
n i

do p
methods in 8.2 don't work
can't assume an r

9 l a I

92 2 9 2 I 2
a 3 a 3.2 f

This turns out to bequite solvable an n

Here is a linear 1stdegree nonhomogeneous recurrence relatron

an 3am t Z ao 5
This willnot be on Test 3 but wehave solved thistype before using the
iterativemethod But beprepared to see it on the final

The iterative approach



an 3am t 2

3 3an2 2 2 3ham t 3.2 2

343am 2 t 3.2 t 2 3ans t 32.2 3 2 t 2

343am 2 t 32.2 3.2 2 34g t 33.2 5.2 3.2 2

3 a t 3 2 3 2.2 t 322 3.2 2
termsof a geometric
sequence with scum

2 3377 5 1

3 a t 3 I 3 5 3 I 345 1 1
so

an 6r3



Structuralinduction

OnOct22 seenotes I defined recursively a set 5 of strings on the
alphabet a b in this manner

BaseStep Admit to 5 the emptystring 1 and thestring aah

Recursivestep GivenwordsIstrings wewz w ES admit into
5 the string formed via concatenation


