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Lesson: Look For Patterns

Functions inchude a wide range of stuations and can be represented in multple ways such a3 graphs, tables and
rules. A sequence s a tst of numbers or objects that follow a cenain pattern. Sequences are considered functions In
thss investigatson, you will explore different sequences and should look for answers 1o the following questions

How does the definition of @ function apply to sequences?
How are sequences represented by grophs, tables, ond rules?
How do we write recursive rules for sequences using subset natation?
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a) Describe the pattern that you see in the sequence of figures above.

Adding 4 eveny Hme
Solve the following problems. Your solution should indicate how many dots will be in the pattern at the given time.

Be sure to show how you arrived at your solution and how 1t relates to the picture.

b) Assuming the pattern continues in the same way, how many dots are there at 3 minutes?

q .+t =|13]

¢) How many dots are there at 100 minutes?

Y(jo0)+1 = 4Ol

d) How many dots are there at minutes? C ¢

Y= Yt L o
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"
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Investigation 1: Arithmetic Sequences

TNe pattern i the TRl 2500t Thn Steaton represents an arithmetic sequence. An arithmetiz sequence can be
Gaatded by the constant difference between consecutive terms

1. Complete cach table by looking for a pattern.

You will be working with other sequences of numbers that may not fit this pattern, but tables, graghs and equations
wall be useful tools to represent and discuss these sequences.

.

Tem | 1" " 3" 4" 8 6" . B
Value 2 4 8 16 32 o4 { 3
l i ~> s [ag =
Xz %2 Y2 x2
{ Term g 2™ & 4" s 6™ ™ 5 r
| Value 66 50 34 18 a 14 -30 1 -uyp
—)
“v
Term 17 o 4" e 6" - g™
Value 160 80 | 40 20 v} S as |.2S
\f: -
X =2
Term l“ 2n¢ 3!1 4!'0 Slh Gn 7“ 815
Value -9 -2 5 12 (O Ao 22 40
—
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2. Another sequence represented by a visual pattern s grven below. Each square represents one tile. We will
mvestigate the pattern to make sense of it and develop rules to represent that pattern

3
| T
S i1l B L] |
Step | Step 2 Step 3 Step 4 Step 5
|0
i. Oraw Step 4 and Step S to continue the pattern above. 13

fdd 3
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¥ The students in Mrs Hollilseld's class were asked 10 find the pumber of tiles in a higure by desceibing how they
saw the pattern of tiles changing at each step Match each studeat’s way of describing the pattern wnh the
appropriate equation below Note that *s” represents the step number and “n” represents the cumbee of tdey

Student Descriptions \ }\tyqep‘t Vl.cggo_l_agql. L

c 0an explained that the intddle “tower” 15 always the same as the Step a) no>(25s 1)+ (s~1)
number. He also pointed out that the 2 “arms” on each side of the “tower”
contain one less block than the Step number b) n=71¢ -2 9’ m)Hb

¢) n=s+2s-~-1)

t! Sally counted the number of tiles at each step and made a table. She
explained that the number of tiles in each figure was always 3 imes the
step number minus 2. Her 1able is below.

Step Number 112134 |5 |6

NumberofTiles | 1 |42} 10 13| 16

__0:_»_ MNancy focused on the number of blocks in the base compared 10 the
number of blocks above the base She said the number of base blocks were
the odd numbers starting at 1 And the number of tiles above the base

followed the pattern 0, 1, 2, 3,4 She organized her work In the table below

Step Number | @ Base « # on Top
1 1»0
2 j41 ( A _ . I
3 R Createc witn Docer QN
4 7 " b
5 944
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4 Can you describe the pattern in your own way, different than Dan, Sally, and Nancy?

Some sequences, like those represented In the previous problems, can be represented by recursive rules A recursive
rule Is used 10 determine the next term in a sequence using the previous term

You may have learned to write a recursive rule as something hke NEXT = NOW + 2, stacting ot 8 Now, we will bearn 2
maore formal way to wiite recurseve rules using function notation and subset notation NEXT = NOW + 2 starteng at 8
can be wintten more lormally as:

fR)=fn=1)+2, f(0)=8 or a,y=a,t2 a,=8

p & i
x = PrevioS -5 -0 or Uy S gy +2, ay =l
Next (Now) iy
%
/”L{ oc / krr%f
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T2 thek 2bout how 1o wiite formal recursive rules, we need 1o make sense of the notation We wiill use tables,
STaony. and funition notaton 1o male sense of how to write recurswve ruies more formally than NOW-NEXT form

S Fionh the 1able of vatues for the function represented by the recursive rule NEXT = NOW + 2, starting a1

YR ELRI BN TR E AL ET
10121140 (I |20 |50nja4 |90 |OF

+ 42 42
1 {a}When f(n) = 12, what s the value of n? N = S w (A) When f(n) = 20, what is the value of ” N=V
{81 What 1 the value of f(n — ])? (8) What is the value of f{n + 1)?
3 Yag(1y= 10 f(or)=£(7)> B
e {A) When f(n) = 14, what s the value ofn? N=3 v. {(A)When f(n) = 22, what rs the value cfn? N= |
{2l What s the value of f(n + 1)? (B) What 1 the value of f(n — 6)?

n

in

N

RN (W) =0 £(1-0)=0) = 10
o t2) When f(n) = 10, what is the value ofn? n= | Vi (A) When f(n) = 16, what is the value cf . N= u
{8) What s the value of f(n —_1)? (B) What 15 the vatue of f(n + 3))?
£0-) F(43
£00)=% £C7) - 3.
6. So far, we have used vocabulary like Now, Next, term., value, and starting value to communicate about sequences

and recursive rules Use this vocabulary to describe what each of the following notations represent:
o finy-» NOW
u fin+1) > Nm :
wm  fln—1)=> Previovs

- /(o,-s'fa.rﬁ'g port
X= Gt
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fandhion n0taton o only one way to formally communicate terms in 3 recursive rule Another formal way is subset
adtation Bolow, DAth rules i subset notatwon, represent the same recursive rule we've been working with:

NEXT = NOW «+ 2, starting at 8

4crm
a..|=¢l,,+-2, 0= .
Now
= 0,_, + Sunyasd
N o Jins

7. What s different about lhc two recursive rules in subset notation? What is the same?

Next # compareol o Now [M{.chaym

8. Thmlung about the meaning of the function notation you worked with in #6, what do you think each cf the
following notations mean?

L oan., Nexkd (nwxt x-vole vp)

" @ Now
. noy Previov (e % Vvt b)

, =0
. ay Stowhvyg WM %W\)O
v a, |¥4em
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& Write 2 function rule o represent the recursive fule we've been using  NEXT « NOW ¢ 2, starting 3t e
- Sfort a
' lw\::*rl\;k £(xX)= XY % m= :
=m ('l‘m
. fow terms and corretpandng values of P:yund-on 23 asequence are 8,10, 12, 14, 16 Sketch a graghof
the sequence '
tlem»i0!1 }2 13 |48
(Vabe 18:10]112)14]16 s
- What subset notaton represents the sla\.ngulue. 8, or 1 (0) = B? This is not considered the “lirst term”
WY his 15 4orm or Yo
not e Frst Herm o A ,
" What subset notation would represent the first term, 10, oc f(1) = 1D
(07
10 Natch the followmng explict rules, recursive rules, and tables
Recu Rules Recursive Rules Tables
m (functi ation) (subset notation)
A fix)=3x+ 7 L I(n)é.‘zln-l), (1) = 10 ) a . W0, ¢ a =] a.
Now+3 stod? Jemay ]2 13 |4
B fa)=10x=2 |[W fM=f(r=DH10. A =8 | K a, =u,., $10. a, =8 Jlvile |8 |185]28]33
10
C 1‘(‘:; = '\(."‘) ‘ﬂ"'- fmyefin=1)=2 (=1 L a,=du., a =10 b.
rd Egm (BB _2_ RIRE.
D. fis)= -§- 1 3 )0 f(n) = f(rn=1) ¢ 3, f(1) = 10 )‘ @y = aq.y 3. =10 || Valve |10]20] 40 | 80
&
-a g - e A ]3 ]3_]3 ]3]
ﬂ N M c Value 1013} 16 Wri
sl | |o =
8 | o remeeg g P O | e
cfxr |t |b Cra 3‘2!’.“.1(.‘[ VA EL- ;‘g_ ocar) Q\
dlr |7 |d s (i i K 3 =N
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11 Ooe ot the above rules o not considered arthmete Whch one? Explan why you think thr
Y=5(%) - gxponerhod 50 not ncressng [decreasing oy & oonstant e
13 Fnd the nont 3 terma i each arthmeti sequence tdentify the constant ditference ‘Wrae a recursive funttion m

Subsel DTN and an evphint function for cach sequence Cwcle where you see the common difference in each
fcgct'rei\ ;No!c the first number of the sequence s the 1 term, not the 0% term )

¢ g
-2 i :
' ?5/3; S;}'E_.;S. 23,8 . 33 . 3% Common d.fference +5

gsmau-b
Recursve function @n = -1 + 5 g A= 3 Explicit function ﬂﬁ’ 5% -9

o1 23
3R 3

n '2_,\.:\-» TS (R WP Common difference =3
+2 -3

Recursrve function On =(n- =S ,&-‘- ll

Exphcrt function f()()’ X+

01
- 4';_5/3' ,1‘.55,0. ‘15,345, -~ , -1S Common difference. -|,S
4".(- i

Recursive function: @nf_&-l ot |.‘54 az=3

Explicit function: ‘Fj)‘)’ -).5% 1"4-5

P
)
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1 .
13 Below you are given various types of information Write the recursive rule (in subset nolation) and esgplent ryle lor

"gh,al;l\;m:uc sequence Finally, graph each sequence, making sure you tivarly label your ase;
1 02,4,6,8.
K./\.ﬂa"
-8 +
Recursive: (In= An- +3 . a, =3

Expheit: ‘F(X) = X

Time (Days) o RER: 3:' 4
Number of CellO[ 3| 6|9 [ 12
EYSs o3

Recursive: a’]_i Q- '1'3; =3

Explicit: £(x)= 3%
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300
" Claire has $300 in an account She decides she i1s going 10 take out 525 each month -9

Recursive: A= On4 ~35 1 P H1S

Explicit: £ (K)= ~35x + 300

k\/“wq

iv. Day | Day 2 Day )
O * o ® ¢ o o ® & & 9 0
. o e & & ° ® o & @& 0
e @ e & o @ e & ¢ & @

recursive An=0n-« 10 g 2=
Explcit. 37 X

J
Prx) =%

-
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