Day 6 — GENERAL SEQUENCES, ARITHMETIC SEQUENCES, AND RECURSIVE FUNCTIONS
O Sequences are all about QA'TT_E (2N 5!

DEFINITION OF SeQUENCE: function with domain = all positive INTEGERS (natural numbers).
wholte &3 5 0O

A “normal” function has a curve that connects all the points together. The curve represents all the decimal
values that work in the function. A sequence is just a list of points at the integers. NO connecting curve.

SEQUENCE NOTATION: {an}={ } .

The {} represent the fact that you have a sequence (A LIST). an, ba, cn, and so on are NAMES (just like we use
f(x), g(x), h(x), and so on to NAME “normal” functions). On the right hand side, you will find the rule for the
function. We use “n” instead of x because n = natural numbers (1, 2, 3,4, ...)
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Ex 1: What are the first 5 terms of the sequence: {bn}= {(% }?
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. Ex2: Find the first 6 terms of {an} = {(—1) '(;) i
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Ex 3: Find terms 50 through 55 of {bn} = {(-1)"**n?} ** What will the (-1)™! do?
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FINDING YOUR OWN RULE:

///

Ex 4: Find the sequence that will produce the terms 1,1/3,1/9,1/27, .. a )
= . 1SEQY)
You need to decide what the terms have in common with each other (which Is easler sald than done) li_su
thatwe have a 3,9, and 27... 3is 31,91s 3% and 27 is 38,

SO, how could we rewrite 1 as a fraction like the others? | /20 = \

So our terms are: 1/3°, 1/34 1732, _1_/_?, - The first term MUST result from plugging In 1. The second, from
\

plugging in 2, etc. " \
[Solution: h"““’-”‘"’ﬂ * dr\owxqus o 0
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Ex 5: Find the sequence that will produce the terms 1,-1/2,1/3,-1/4, 1/s,.. £
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AﬁlTHMETICSEQUENCES

* These are special sequences where the pattern is found by ADDING the same number each time.
ie. 57,911,..
Q)
Ex 6: When training, Johnny B. Goode does 15 pushups/day during Wweek one. During week 2, he does
_2__()_[___d'_ay. During week 3, he does 25/day and so on. How many pushups/day will he havmeek 5007
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FORMULA: ({O\h\ :%Ql*o{k(_h ™ W WSWpf/dM
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Ex 7: Find the formula for the sequence5, 7,9, 11, ...
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o= 45420 M3 2§ 5+ 2n 23 ’—[‘s% *"S‘?j

Ex 8: Fredricka weighs 275 pounds on the 30"‘ day of her diet. On day 67, she welighs 130 pounds. What
was hergé\riginal weight, and what was her average daily welght loss?
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Sums:

Discovered by mathematician Gauss when he was
sequence:

daf.. kst s
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10 years old, the formula for the sum of an arithmetic

see i\ CR .

Ex9: Rafael makes $28,000 as a first year teacher. He gets a $500 inc ar. After 30 years,
~ how much will he be making? WMW? Azo
d=8v0 30
L - 30 \
= —~ - 2= oQ0+ 0
Orzg —Z?U'bﬁf Soo(=~D S?D = (27 00+ Y2500,
SIGMA NOTATION: =2%000 + 560 (220 {4\, 051, So0 s
=[®buz,Suo | w050,
Z means "add up all the terms of the sequence"
) : i . . ? \ae
In general, the sigma will have numbers around it like this: Pt mol\wg G
n
storivg Ze— Sequarthial rule
P~ place =™ &
€
Ex 10:

2F k"'\ \@4 EABIL = o vwAdds

k=

1 \ -
In the calculator:  MatiA
nd) (TR (5] PEGTAT) oP(E) > Sume (@2, X, o ,LX}\

o .zx\d
Ex11:
21
sz+4 S ( SUL( X 4, X5, Z\\\ s
k=5
Ex 12: Express In summation notatlon:? 1 \-; 6 4-\}1 4-\%6 + .. +46. - 7 kB .-z
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RECURSIVE FUNCTIONS: unless  otav'w 152
These give yo ieces of information:

NOW) term.
1) a starting place, and 2) the rule for how to find the NEXT term based on the current ( ) @/—\

Ex 14: Write the first 5 terms ofthesequencea; 2;ann1 =3 +an. Pa‘
" S 4
=3 «-Z"@ =3+ -D

Ex 15: Find the first 5 terms of: a; = 1 3222, am2=ande1 ( PYOAMX pYRV. y '\’QJY(YS\
O\\":m a3 =\|1-2= @

= ;‘g
O\Zs@ Oy = Z'Z_’:E &{ (B D

You Try:

strodd ¥

1. Write out each of the following sums.

6 . SR (—1)kz*
(a) Zn (© 3 ei-1) Q E T
‘ =
2. Express each of these sums using sigma notation. @
i ogh gt gE % \o

i
(8) 1+4+9+16+25+36 — | » KK
(b) 3—5+7—-9+11-13+15 L=

on=3 AVrey norvgl \ +2n)
od=*L Rxr2n -1

Find the first five tertns of these recursively defined sequences - g 2 )
4 =2,8,,=4a,=3 ey qm{g’;— phe f Ay = YN)-3 = 08-3=6S
6,5’, l’\l(ﬁ) 2\ K ogg';l—-l(g ~$= ZA-S=nN o= q((og)—?___%o:;‘;ﬂ

n+ b ’So\
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;. 4=8a, = a +2
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