DIFFERENCE PATTERNS

Complete each table. Write the rule and find the difference of
successive y values.

Example: Ruleiy={3x-2) Ruleiy= Fule:y= Ruleiy=
xi yiD, Lxl oy B, 2. x|y Do, 8 xiy | D
i1 115 ' 1 3 1 7
21 413 4-1 217412 2 70 2t
31 713 (7-4 39 K N 317
411013 (10-7) 41 1 41 4 L N
5i13{3 (13-10) 51 1 51 | 50
Now find D, (difference of ¥s} and D, (difference of D) for
these gquadratic relations.
Example: Rulery=x?+1 Rule:iy= Rule: y= Rule: y =
XPyiDgo, 4 xl v{D1D, 5.xp y | D] D, 6 xi y D10,
i1 2 1} 4 11 2 i 1
2153 20 10) 21 11y 21 13
3j10s5l2 321 38128l i 3l 33] 1
417 1712 4, 34 | 41 474% 1 4y 6ty
51261912 Si___ 4 b 5 5
Find My rule
in! out in|_out
1] 4 31 04
217 41 2
3110 5. 0
4 }3 6 '2
5116 74
n n
in: out in_out
e 2p 9
> g 31 -20
3019 41 -3
41 33 5 -54
5| 51 61 77
n n
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Complete each table. Write the rule and fzs’zs:i the difference of
successive y values.

Example: Rulely={(3x—2) Ruleiy= -~~~ 1. 2x +3 Rule:y=_ 1A “Hxo 5 Rule:y=_ A 4
xi yiD, L.x ¥y | D 2oxy vy 1D 3 xiy | D
1 115 ' 1 3! .. 1 7
ol 413 (4-1) ol 712 g 71 T 2l 1212
31 713 (7-4) 3192 31 11 % 31175
411018 (10-7) 4101 | z 4115 4 I
51373 {(i3-10) S1in 2 51191+ 5 |AT |5
Now find D, (difference of y's} and D, (difference of D} for
these quadratsc relations. 2 v
. i :
Example: Rule:y=x2+1 FRuleiy= szV?iRmey— 3x =1 Rule:y=_ | X -5

XV y\0g0, 4 xt yi1D0 D, 5.xt vy D, | D, 6 x|y DD,
1] 2 1] 4] 1 2 1] 1
2| 513 2| 10|l el 11| el s |iA]
30|52 3 20|01~ 328105 ¥ 3l3pol|d
4117 1712 47340 41 0 4l ezt 2 4| 1|22 E
5i{26 | 9|2 Sk VI U S5i14 17| ip 5199 2o 13
Ay = L7y e Agg =t
st)=2 Sle)=3 3 1%)
Find My rule
in, out inl_out
114 3 4
207 41 2
310 g 02
-_— TR AN
s S AYY HIO
" 3{?‘?? ni
in.out in,_out
13 21 -9
21 g 3 -20
3019 4 -35
41 33 5 -54
5151 61 77
it n ‘2
: - - L ¥ =i T
Fa + | 1 /
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COUNTING DOT PATTERNS

The first four terms of some patterns of dots are shown below.
Look for number patterns that would give a rule to help find
the fifth, tenth, and nth terms in the sequence.

T 2. How many dots in the fifth term? - b. How many dots in

the tenth term?

. How many dots in
the nth term?

. How many dots in
the tenth term?

. How many dots in
the nth term?

3 2. How many dots in the b. How many dots in

fifth term? the tenth term?

N

¢. How many dots in
' ¢ the nth term?

e ¢ @

&
4

e & ¢
&
&
®

[
e ¢

a. How many dots in the fifth term? b. How many dots in
| the tenth term?

oo . ¢. How many dots in
p the nth term?

CRITICAL THINKING ACTIVITIES iN PATTERNS, IMAGERY, LOGIC {Sacondary}
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COUNTING DOT PATTERNS rYYs

The first four terms of some patterns of dots are shown below.
Look for number patterns that would give a rule to help find
the fifth, tenth, and nth terms in the sequence.

Y a4 How many dots in the fifth term? 24*3 . b. How many dots in e
the tenth term? Eimi

c. How many dotsin _ 7~
the nth term? j

OKT=Y2 (e Y vl %

a. How many dots in the fifth term? b. How many dotsin

- A0 the tenth term? _ L[ X 17

i 7 X

| - £8, Hi}ffﬁ = |27,
{ﬁ? F ‘ ¢. How many dots in T
i % &iﬁ the nth term?

252 x4 Yy =N ( %f"%’?éﬁfé 2

)
fifth term? 25 1% = 29

243 3. 4. How many dots in the b.
- 7
J
% C.
; % @ ¢
Lo \> 13 ) ’
,c;‘i{Q{\, (o @ :’_ ° . & .
g ) o B
02 s, , . 21 ,*
TNy a. How many dots in the fifth term? __-~ b. How many dotsin _ ¢
o the tenth term? _| fg

H Sd /'f _ . .
¢ o gt i
S - c¢. How many dots in

the nth term? et |

——— T 2
/”TJ;: AN
{ n“trn S
| . . ) ;
AR R A RA AR
e ; e . - -
T : | Pt SR, { L';’f“ ]
: H Lo [ I N
% a“ L N LA { CRITICAL TH?NWWWES!M PATTERNS, BMAGERY, LOGIC (Secondary)
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Function Patterns:
Find the general rule for each of the following:

The mjmbef of The number of
toothpicks squares

A

e
Ve R

AN AN
A

ﬁ//*-% ,f'x /\\
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NN
AN AN
RS NS

Nurmber of rhomi Number of squares Number of twothpicks
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Function Patterns,
Find the general rule for each of the following:

The m}mber of Tewe pummber of
toothoicks : Hpaes

&
O
OO

Number of thombi Numbef ares Number of toothpicks
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KATIONAL COUNCIL OF TEACHERS OF MATHEMATICS

MARCH 1994

in mathematics class, Mrs. Perez introducéd a new
term, function. She said, “Some of the examples
shown are special types of relations that can be
called functions.” Then she added, “To understand
functions, you also need to see examples of relations
that are not functions. Some of the examples shown
are notfunctions.”

Not Functions

Functions

Cutput 1.

2. i— 1 I e ot 1y
1 il AN

I R i Fop— 7 or L_}

: i1 S AN

fob = 1] I T I A AN
1 A

3404, 2, (7. 8). {16, 171, =3, - 2} 3. e (L in L -2

4. Quiput t 4. Output
F3 | T
] £
£ £
i i
“ oput | @ e [NPUL

{0,0) Time (in minutes) (0,0} Tiume {in minutes}

5, Outpud A Cutput

input : Input

t

Familiar Functions

Mathematicians have always been interested
in relationships between sets of numbers. These

relationships have been studied for thousands of years. Some
of these relationships are too complex for nonmathematicians {0 understand.
However, many other relationships are interesting and simpie enough for us to study.

S [— B oo
o ¢
23 - <
£ 586 +
78 8x ‘% input
0 - {0,0) Time {in minutes]
7. bnpul 7. input
Vi \Y/
2x+3 +x
7 A
Output Cutput

What do you think is the difference between relations
that are functions and those that are not?

If you have not learned the definition of a function,
the statement you made is a conjecture. Your conjec-
ture states what you think is the definition of a func-
tion on the basis of the examples you were given.
Check to see that your conjecture works 10 explain
alf the examples given.

1. Guy and Oma are trying to figure out which of the
following examples are functions. Use your con-
jecture to help them decide by circling yes or no
for each example.

a} Yes Ne : b} ves No
Inpeat Quiput i

| | ——e P
!
P — —
]
i 11,1 = ——— —
|

c} ves No L d) ves o

{2, 4), {4, 2), {12, 13), (13, 12)} Cfi=1, 20 01,2, (-3, 81, 3. 7))

The editors wish to thank Fon Vavrinek and Susan K. Edding, iHinois Mathematics and Science Academy,
Aurora, 1L 80506-1038, for writing this issue of the NCTM Siudeni Math Notes.



Familiar Functions—Continued

€} Yes No f] Yes No 7. Describe the inputs it appears that this function
can accepl.

8. Describe the “rule” that you think the function
uses to get an output from each input. _

9. Use this rule to complete the following table using
these inpuls.

g} ves No | fi} Yes ot Mo input  j {98, 16} {%'jﬁ} (23,2311(3,17)1(0.32, 0.478} (4,7}

| e— §

@ : \% / Output

123~ x 10. Uist three input pairs for which the function would

458 + / \ give an output of 3.

7889« i ¥

O
= ! ou Calculators as

Function Machines ] w""}

2. Explain the reasoning you used for the examples

in problem 1. 11. Give the calculator's output when <
the ¥ function key is applied to

;@

Mrs. Perez told the students that to understand.a function ) 3 -

you must understand two things: (1) what it can accept each of these inputs. 25______, 456 +

as an input and (2) what unigue output it gives for each 45796 318 ~

input it can accept. She gave thern this exampie: 025 037 89 x
0 ~16 , c =

o Gutpat | 3- What inputs does it appear -523_____,-0.861
- that this function can t?
‘ 1 _ atts fu can aceep 12. For what type of input was the calculator not able
3 0.3 1o give a numerical output?
K| 4. How do you think the function
i 0.75
4 g}ituswan output from each 13. Complete the table for the function x". (A scientific
1 0 ’ calculator may be needed for some entries.)
5 2 ; . .
{(Using parentheses around negative numbers is a
2 03 |5 What outputs would the good idea with calculators.)
3 i function give for inputs of
5 | om w7 477 mputx [ 3l2]1]0olalo|2|-4]| 36 |32]-36-s2
1 : 1/82 9/107 :
LS C— EPRDS I R R BN L
‘ frput v 21311714710 30205525
6. What input would the function need to give an Y
output of 0.06257 Output x 8 01

Some functions use more than one input to compute  14. For what type of input pairs was the calculator
each output. ' not able to give a numerical output?

input { (5, 3) (10, 4] (6, 0} (7. | (2. 9} (gg) (-5. 4) 5

. If you wanted to test your conjecture from problem
-5 14, what pairs of numbers would you input?

~HER

Output| 2 6 6 0 -7

NCTM Student Math Notes, March 1994




Familiar Functions—Continued

16. For the same x” function, complete the following
table. {Muitiple answers may be possibie.)

input x 2 T

Input ¥ 32

Cupatx {16127 | 9 {68411 1 3

Function Machines

Functions can be defined through using function

Y
o
¢
i
AN

Linking Function Machines

Machine 1 and machine 2
have been linked so that
the output of machine 2
becomes the inpui for
machine 1.

18. Complete this table.

machines fike those in problem 17. The input for {Machine 2 output = '
mgchine 1 is whatever is in the square; for machine Hexagon machine 1 Input Trangle
2 it is whatever is in the hexagon. The output from 8
machine 1 appears in the triangle; for machine 2, the 5
output appears In the circle. 0
17. Complete the tables. =7
i8
Machi
e Machine 1 D
Square Triangle \
5 sx—a | Next, machine 1 and
¥ machine 2 are hooked
N/ ¢ ¥ together in a different
5x-3 10 o v This time the output
-—7 Y—‘ o of machine 1 becomes
¥ 7 ¥ the input for machine 2.
A E E
A
O
Maching 2 — 19. Complete this tabie.
achine ¢ Machine 1 output =
Hexagon Circle Square machine 2 input Circle
¢ ° =
N/ 5 0.6
J2x Y 10
/N il 0
# 6 -0.8
O =2 12

NCTHM Student BMath Moies, March 1994




MATH 313 —-REVIEW /4.7 9 i5

Identify properties — commutative (+, x), associative (+, x), multiplicative
identity, additive identity, and distributive property

Show how operations in whole numbers can inform operations with
polynomials

Perform addition, subtraction, multiplication & division with polynomials

Identify and continue patterns

Identify functions

Use “function machines”

Find combinations of functions numerically and algebraically

Write an algebraic formula for the “nth” term in pattern problems involving
pictures or numbers.

Find algebraic formulas for the “nth” term in arithmetic sequences

Find algebraic formulas for the “nth” term in geometric sequences

Find algebraic formulas for the “nth” term in sequences involving n’

Find algebraic formulas for the “nth” term in other types of sequences

Find algebraic formulas for sums

Find patterns for powers of numbers

Find algebraic formulas for perimeter problems



