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"""« L
Sequences

Sequence: 4 Function in which the domain is o subset of in‘tegers. In
other words, a sequence is an ordered list of numbers. It can be fi-
nite or infinite.

Indexk [O] 1 [ 2 ]3[4 [ 5]6]] F ] ] a | 10
Term 3(k) 6 13|23 [ 33|54 | 3|11 | 156 | 210 | g2 | 350

A sequence can uSua“t/” be sPe_dP.e_d l—x/ an explic?‘t Pormula showing
how the value of term ay depends on k.

For e)(ample, ar =2 k>0 s on expone_n'tial sequence. ITU
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"""« L
Sequences

A Seauence can be increasing, non-decreasins., Jecreasing, and non-
Increas}ng.

A sequence can uSua“y be specip‘sed lat/ an e,xplic?‘t Pormula showing how
the VO\lue_ of term ap depends on k.

For e)tample, ap = 2’“, k>0 s an exponential sequence.

o
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Arithmetic Sequences

A sequence of real numbers where each term after the intial term is
found By taking the previous term ond addimg o Pixed number called

the common difference.

An arithmetic sequence (progression) is o sequence of form

a,a+d,a+2d,...,a+nd,...
where the intial Term a and the common difference d are real numbers.

@ Note that ap = ag+ kd
@ Observe a “linear" growth.

Example,:

An arithmetic sequence with a =3 and d=2:
3,5,7,9,11, ...
1Ju
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____________________________________________________
Arithmetic Sequences: Examples

A batsman scores a zero in his first matech nnings. He scores e)(actly
five runs more than the previous game in every other nnings. How much
does he score in his 251" mateh? What would be his battln3 average
O\ptef 25 ij\MCS?

o

Mudassir Discrete Structures



"""« L
Geometric Sequences

A sequence where each term after the intial term is found Bt/ takin

the previous term and multiply}mj Bt/ o Pixed number called the common
ratio.

A geometric sequence (progre_ssion) is & sequence of form
a,ar,ar?,,...,ar", .
where ‘the m“tqu ‘terw\ a and the common ratio © are real numbers.

° Here, ;%= =1, for all k.
@ Note that a; =r*ag

An 3e,ow«e.‘tﬁc progression is a diserete omalogue_ of the e,xpone_n‘t?al
function f(z) = ar”.
Exownp[e:

A geometric sequence with a =2 oand r=3:
2,6,18,54,162, . .. I_TU
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____________________________________________________
Hoarmonic Sequences

Harmonic sequence is defined as:

A harmonic sequence (pr‘ogr‘ession) iS o sequence in which the recipro-
cals of the terms Form an arithmetic sequence.

Exownp[e_:

A harmonic sequence:

234’5767

o
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Series

A series is the sum of the terms of a sequence.
Example: The sum of the first 7 natural numbers

" n(n—1)
1+2 4 = k= ——
+2+3+4+5+...+n 1?:1 5

o
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Arthmetic Series

An arthmetic series is the sum of the terms of an arthmetic
sequence.

The sum of the first n+1 terms of a sequence, ag,as,...,a, jis given
by
(n + 1)(0’0 + an)

S, = :

o
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Arthmetic Series

ifu
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"""« L
Geometric Series

A geometric series is the sum of the terms of a geometric sequence.

n—1
Zark -2 5 (I—7r")
k=0

1—1r

for r £ 1.

o
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e
Hormonic Series

A harwonic series is the sum of the terms of a harmonic sequence.
Example_:

The sum of the first n terms of the harmonic series:
1 1 1 1 1

1 1
§+§+Z+3+6+”'+ﬁ_k§%

o
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Formu IO\S

@ Sum of an arthmetic seres:
Zak = 2@1 + (TL - 1)d)

® Sum of o finite geometric series:

@ Sum of a harmonic series:

Z%_’Y—FIV\R

where 7y ~ 0.577 1u
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c oncluS?on

Sequences are ordered lists of numbers.
Arithmetic sequences have a constant difference between terms.
Geometric sequences have a constant ratio between terms.

Hormonie sequences have reciproqals that form an arthmetic
sequence.

@ Series are the sum of the terms of a sequence.

o Arithmetic, geometric, and harmonic series have their own sum
Pomuloxs.

o
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