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Class 5-6 Ll Appendix B

s &3

weae 7 Efficiency from a sequence?

Write the basic opera-
tion count C(n) forn =1,
2,3,4,5asterms of a

math sequence. Algorithm MaxFElement
Input Array A[0..n — 1]
Output Largest value in A
1: maxval < A[0]
2: fori+1ton—1do
3: if Ali] > mazval then
4: mazval < Ali]
5. return mazval
Do P5, P7
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o Mathematical sequence
> Generic (nth) term

@~
Dot E 1
L:(‘:ll;fll;easformal defini- Xamp es
tion of sequences, cite

source (no Mickey Mouse
sources please).

0,1,1,2,3,5,8,13,... (Fibonacci)
0 2 3 4 5 7

1 6
A

Position of term is
indicated by an index.

Wi eaneeme . X(N) =20, N>0 2,4,6,8, ...

between a set and a
sequence?
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Sequences
Saturday, February 5, 2022 6:22:31 PM
d

Color profile: Disable:

~ Characterization

3 do th L

iy aaaneme 0 EXplicit sequence
other two, but maybe

more convenient or help-

Fu i some cass O136 10 15 2

0 1 2 3 4 5 6

o> (Generic term
r(n) =n(n+1)/2,

EJ}:: l‘;fliesiecurrence to E:> Re C u rr e n C e

find the 8th term of the
sequence. Verfiy from gen

term. (Note tricky position! -
Now on, we specify a position .T(ﬂ) —x(n - 1)—|_n fOI' n>07
number directly.)
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ig5.cdr .
S Recurrence Relations
o General solution
> Particular solution

s &3

Appendix B

e, & Definitions, examples

r(n)=x(n—1)+n forn >0, x(0)=0
r(n) =x(n/2)+n forn>1, z(1)=1
104 @
mecnaiionon e L3> Re@currence solution

generic term (previous
slide) specifies a different
sequence (correct it!).
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= Standard Recurrences
Composite Default screen
LL] Appendix B

rmaeens v DECrease-by-one

related to the generic
term in each recurrence

(no math, use words). T(n) pm T(n — ]_) —|— f(n)
A A

> Decrease-by-constant factor
T(n)=Tn/b)+ f(n) b>1,n=0 k=012,

@ > General divide-conquer

Exercise

relation that describes T(n)=aT(n/b)+ f(n) a>1,b>2

the Fibonacci sequence.
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Standard Recurrences
Master Theorem

mmaacsaon . NO TME€d to solve, sometimes

on f).
If f(n) € ©(n%) with d > 0 in recurrence
T(n)=aT(n/b)+f(n),a>1,b>1

g;leifheorem to determine ( @ (nd) ].f a < bd

order of groYVth for a =_b =2
el iete e P(p) e { O(ndlogn) if a = b
O(n'g®)  if g > b°

-, N

\
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\(}V‘llli;t is the rationale I::> Recognize recurrence?

(basis or reasoning)
behind this approach?

it LOOKUP solution or growth results first

> Strategy to solve?
waamenne S Use Maple? or Wolfram MathWorld
2 Backward substitutions (next)

course website for examples.

= Examples
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Solution Methods

isabled

s 83

©

veamanwinme ) Backward substitutions

generic term to generate
a few terms of a summa-

tion (series) starting

from position n. ZC('I/L) — w(n L 1) _|_ n for n > O, ZC(O) — O

z(n) =xz(n/2)+n forn>1, z(1)=1
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> Inductive thinking in action
hoam e 0 Guessing a result
> Proof by induction

= Optional bonus
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