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413 week 13

Admire
Hw7was due 6pm no new HW

ICA 9
today

last ICA

Exam 2 Do during class

141172 late deadline Hw5 7 4117 lecture
yyn.fm

makeup exam question

Agendree
1 Sequences
2 Typesof sequences
3 Derivinga formula
ICA 9

4 Summations
5 Practice Problems

G TRACE

1Sequencess
Discrete structure collectionof objects

set unordered collection of distinct objects

graph
V E where V is a nonempty set of vertices

also tree E is a set of edges

Inc ordered list of objects whichmay
be infinite

ability to identify characterizepatterns

study repeated processes
notation

2k arbitrary element
of

an represents a sequence sequence at positionK

finite 21,22 an list elements of a sequence
infinite 2,122 ordered



mapping from Zt to an Zt I 2 3 4
position Equence

an 2 4 8 16
2 22 23 24

Sequencethingswe care about
what is the next value 32

what is value at 2k 2k

what are the first few terms given here but not always
what is sum of fist in terms first 3 terms 17 2 7 8

2
1
2

sequence an were
what is I

6 what is sun of first 4 30
first 5 55

sequence an givenby 2k CE 2 I
22 3

Sum of first 3 10 23 6
first 4 20 24 10
first 5 35 25 15

2308 47586

2Typesofsequenas.su
far look to establish a pattern

Sequencethingswe care about
what is the next value

giventhe first fewvalves t.whatisvalueatad.nlcan we determine at

Known common types of sequences
what are the first few terms
what is sum of first in terms

arithmetic geometric
if we can determine type 2k formula is easy

Arithmetic add some value to previous term
y 7 10 13 16

3 common difference



Geometric multiply same valve
to previous term

6 2 43

isY3 in common
ratio

Approach givenfirst few terms
1 How much do we add every

time Always the same arithmetic

2 How much do wemultiplyevery time Always the same geometh

Arithmeticform

lafrakhf.govcompute value at 2k without having
to know all previousterms

4 7 10 13 16
2 22 23 24 as

_common difference 3

startingpoint y

How many times do we add
on 3 relative to k K 1 times

K 2 add on 3 once 4 3 7

K 3 add an 3 twice 4 3 3 10

K 4 add on 3 thrice 4 3 3 3 13

2k needs common difference a initial value a

d 3 21 4

ayez.tl cDdnff2nynthmetiSequence
Confirm formula works

2 2 0 3 4

22 2 1 3 4 3 7

23 2 2 3 4 6 10

24 2 3 3 4 9 13

geometricformatrach
multiplyby6 2 213 49 2

27 common ratio to
2 22 23 24 25

get next term



Common ratio starting point
is 6

How manytimes do we multiply
to get to term 2k

1 2 multiplyby once 6 43 2

K 3 multiply by twice 6 73 213
K I multiply by thrice G 73 43.13 2

9
need for geometric formula common ratio r

initial value ai

2k 2 r any geometric sequence

Confirm the formula

2 2 ro 6 3 6

22 2 or 6 613 2

23 2 r 6 4372 6 43 619 213

1CA

not arithmetic
not geometric



arithmetic Common diff 3 initial value 23

2k 23 K 1 3

not arithmetic

arithmetic diff 2 init value 30

2k 30 K 1 2

4 Summationse
Sequencethingswe care about

what is the next value and together 2 that_ n
what is value at 2k

What are the first few ten
Ihe Zt
if we know sequenceterms

thatissumotfistntendef.cn add byhand
better to have a formula

2 4 8 16 32

Add together n

first 1 term 2
first 2 terms 2 4 6 9
first 3 terms 2 4 8 14

first 4 terms 2 4 8 16 30

2 21 2 2i 2 82 2 2 22 93 3 22 23
at



n

a a that tan bydefnin.cn
i l

In this case we found a formula Sum of first n terms is always
2 less than parer of 2 formula gentil 2

definition formula
2i 2 2zttan 2 I2

for sum of first n
terms

sequence an givenby 1.2.3 4,5 arithmetic

start with summationbydefinition
2i 21 1 2i 2 22 1 2 3 2 1 2 3 6

Addfirst n terms sequence 1,2 3,4 2k K

IE's Tmi's sequence

n 3 Sum 6 of Summations 1 3 6 10 15 21

n 4 Sum 10

n 5 Sum 15 2k 1 1

n 6 sum 21 sum of fist in terms
fe

fi 2c 2 thzt.r.thn kfsif.co

goal provedefinition formula are the same



2 1 2 3 4 3

3 1 2 3 6 1311 6

we could show one by one for 2ha values of n induction is ashortcut

Predilate P x i 1k

Logic St xEZᵗ P x

Base case PG i above

Inductive step PCK PCKH God Pekt

PCK is the Epi f i f

É i 1 2 37 kt Kth libydet

II et 11by It

1K 21 11multiply 2ndtermby

KEEL
11 add numerators

K2 yt2
I expansion

K 2 I reading like terms

K 2 I binomial



Kt 4 2
FOIL 2 2K 2

maybes
IPrntuT13

9
6

441 213 th 12

P NY Blue

Pr Dive 4111 213 the Yr

L is
Pray B and_ 208

Expected value of a random variable

flip a coin 3 times 72 42 42 1.5 heads

Flipping the problem to answer how
many

times we'dflip thecoin
want 2 consecutiveheads

It
2 heads in a row

2ndstop
valid outcomes



2 ions Heads I what we wanted 2 flips
Pr HH 44

I ions had I m 2 E hips
Pr HT

0 sense heads I
ftp.awttpf

i
yz

Expected of trips 2 Yu 2 E 44 I E 2

E expected flips E 42 iz t Ely Yet 12

E 6

start A

step2 E

step3 C

stepe B

nochange

step 5 D
total weight A E C 3

nochange



5 7 37 2187

7 5040
37 7

I sik 3 4k fgoze.esLCKI

3kt 3k 3
K1 3 liby It

410 3 3
anything as long as ineq.is ok

k K

Ck kt because k 27

kn lidet of factorial Idan


