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PRESIDENT’'S MESSAGE

Dear TCTM Members,

As the new president of TCTM I would like to share my
beliefs about the organization, Its responsibilities to you as
members, your responsibilities to it, and my responsibilities
as its president. One of my colleagues suggested that I use
the cliche that the purpose of TCTM is ““to meet the needs
of the constituents,’”” and we joked about it. However, as
I thought about it, that is exactly what I want to say to you.
We are in a time of change in education in Texas; cach of
will be affected by those changes that occur, and TCTM
has a role in influencing them where possible and in help-
ing its members as they respond to the changes. As change
occurs, needs are likely to change, and one of your respon-
sibilities is to share those needs with us so that TCTM may
more effectively assist you in meeting them. Your other
responsibilities include participating in TCTM’s activities —
programs, elections, sales of materials, etc. — and pro-
moting membership among vour colleagues. My respon-

sibilities are primarily to make sure that TCTM does, indeed,
respond to your needs through its programs and other
activities and this journal. Suggestions for any or all aspects
of TCTM are welcomed,

Let me remind you of upcoming even_ts: NCTM Annua,l
Meeting, April 17—20, in San Antonio; History of Math-
ematics special interest group meeting in San Antonio preced-
ing the NCTM meeting April 15—17; NCTM elections —
please vote; meetings of local councils (check local hstmgs
for time and place) — join and participate!

I look forward to working with you in TCTM. If you are
willing to take an active role in TCTM activities, please
contact me. If you have ideas for the journal, contact me
or the editor. Remember that we work for you, but we need
some of you to work with us. Let us hear from vou

RALPH W. CAIN

"

The iate Dr, E, Glenadene Gibb will be remembered with ¢
memorlal lecture presented at the Eleventh Annual Confer-
ence of the Research Council for Diaghostic and Prescriptive
Mathematics, The conference s being held in Austin, Texas,
Saturday, Sunday, ond Monday, April 13-15, 1985, at the
Wyndham Southpark Hotel. The iecture will be given by Dr.
Linda Jenson Sheffield of Northern Kentucky University, whe
is a former student of Dr, Gibb.

Dr. Gibb was Catherine Mae Parker Centennial Professor
of Education at The University of Texos at Austin at the time
of her death. She had been a faculty member in Mathematics
Education and Mathematics since 1965, She was President of
the National Council of Teachers of Mathematics from 1974
to 1976, a founding member of the Resedrch Council for
Diagnostic and Prescriptive Mathematics, a member of the
Mathematics Association of America, and a member of Delta
Kaoppa Gomma Society International, She was the author of
many articles and books including the widely used elementary
mathematics series of  textbooks published by
Scott~-Foresman,

Information about the conference may be obtained from
the Conference Chair:

br. Charles E, Lamb

Curricutum and Instruction, EDB 406
The University of Texas at Austin
Austin, Texas 78712-1294

or the Program Chairs

Dr. Cherry C. Mauk

St. Edward's University

3001 South Congress Avenue
Austin, Texas 78704

REFEREES WANTED

Manuscripts published in the TEXAS MATHEMATICS TEA-
CHER are reviewed by at least three mathematics educators.
Members of TCTM who are regutar readers of the journal -
classroom teachers, supervisers, and teacher educators ~ and
who would like to review manuscripts should write to the
TCTM indicating thelr willingness to serve and the level of
interest (Elementary, Secondary, or both}, Send to George H.
Willson, Box 13857, North Texas State University, Denton, TX
76203, The Edltorlc! Panel will review the responses and
make the final selection.



— Invitation to-
Mathematics 1-8

makes teaching math
a pleasure.

Motivating lessons, colorful posters, an emphasis on problem
solving, PLUS thorough coverage of the math content you need to
teach—Invitation to Mathematics is the program you want in your
classroom. And there are hundreds of ready-made worksheets,
activities, and management aids to make your job easier.

A Spanish edition, Invitacion a las matematicas, N E ’V‘

Grades 1-5, is also available. These texts
are completely classroom compatible with
Invitation to Mathematics Grades
1-5—each text is a direct translation
of the English version.

Invitation to
Mathematics
It works.

To serve you:

Joan Bobnick, Anastacio
Bueno, Raul Castilla, Paul
Colgin, Carol Dana,
Andrew Keim, Jay Lackey,
Sue May, Wilda Pace, Dick Rea,
Arlene Scheer, Lesa Scott,

Sue Wagley

11310 Gemini Lane
Dallas, Texas 75229

a tradition to trust (214) 241-8630
r' Scott, Foresman and Company




A GRAPHICAL STUDY OF THE QUADRATIC EQUATION |
by John Huber, Sam Houston State University
and Joseph Wiener, Pan American University

Several methods of deriving the quadratic formula have
been discussed by various authors (Dobbs, 1982; Huber and
Wiener, 1983; and Wallace and Wiener; to qppeor}. The pur-
pose of this paper is to examine the nature of the roots of the
quadratic equation based on the equivalence of the quadratic
equation .and .a system of equations involving the straight line
and hyperbola. An analysis of the noture of the roots of the
quadretic equation will be. based on the mutual location of
certain lines and hyperbolas. This will be followed by a
‘geometrical derivotion of Viete's sum and product formulas for
the roots of a quadratic equation.

Lat ax2 +bx+cwhere ¢ = 0 bea qucdhtic equation.
Dividing by a we have x2 + px +q = 0 where p'=g and
q= % . If q=0 then we have the trivial quudruﬁc equation
2

x“ + px =0, with x =0 and x = -p as solutions. Assume q = 0.

Then x = 0 so x2 + px +q =0 is equivalent io

X +p +§ = 0.
Then x+p= 54 _ Letting f and g be functions with

:f;('x)- = %% pand 'g_'(X) = "_x'ﬂ the soluti.on of the original quad-
ratic equation is given by the x coordinate of the point(s} of
intefsection of the graphs-of f and g. The groph of :
g(i} = -? Vif.s a hyperbda. {See Figure 1).

glx) = =2

have a real solution? Exdmining the graphs of fand g ‘with
g ¢ 0 we see that the graphs of f and g always intersect ot
two points,

x2 +px+q = O always has two real solutions.
(See Fiqure 3). .

fix} =x+p

1 > .

/{gm 2 a0
L
b

Figure 3

If q» O then we can have one, two or no real roots.
{See Fiqure 4).
»

»

/

-

q- @ q< D

: ) . Fgure i
The graph of f{x) = x+ p s the straight line with slope 1 and
y~intercept

{0,p). (See Figure. 2). .When does x2 +px+q =0 g = 0}

*/ fix} =x+p
/ (&)

]

Figure 2
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Figure 4

i ox +px +q = 0 has exactly one solution then f and g must
intersect in exactly one point. For f and g to Intersect in
exactly one point the point of intersection must lie on the axis
of symmetryy y = -X, of the hyperbola

= ? ¢ If not, by symmetry, there would be two
points of intersectionof y = x + p and '

~

-~

= -_-;-Jﬁ » Thus the paint of intersection must lie on

the line y = -x and the hyperbola
oy = ?. {See Figure 5).



fix}=x+p {p>0)

flx} =x+p {p<0}

L

Figure 5

Then = = —x and x%= qorx = 1%... so the points of

.
'lntersec)ilon are

Va, -¥a) and (- ]/a‘, Yal where q > 0.

Examing Fiqure 5 we see that this will occur only if

. ,p]z = 2 q.Butlpf 3 2¥q if and onty if p2 = &g
cor pT -hg = O Thus x“+ px +q = 0 with g > 0 has
exactly one reat solution if and only if the discriminant

p2 -4q = 0. If lp[ >2Yq (SeeFigure 6) and q >0 then

. x2 +px+q=0 has exactly two real solutions.'Sirhllurly,
if lpl¢ 2¥q (SeeFigure &)

2 real splygions
/f'o.v) no real solutions

410,275,
-

L

Figure 6

and g > O then x2 + px + q = 0 has ne real soultions.
Thus we can conclude

(1) If g< 0 then x2 + px + g = 0has two real solutions;
(2) ¥ g> 0 and the discriminant p2 -4g = 0, then
)_(2+px + q = 0 has exactly one real solution;
(3) If 9> 0 ond the discriminant p2 - bg > 0, then
x2+ px + g = O has two real solutions; and
{4) f 9> 0 and the discriminant p2 - 4q< 0, then

x2+ P%x q = 0 has no redt solution.

Suppose x2 + px + 9 = 0 hos exactly one solution.

Then the point of intersection of y = _.,S‘_ andy = x + p

is (=Yg, Va) if p> 0 and ¥, -"¥G) if p< O
{See Figure 7).

g(x)':-;q' _ (q > 0) A

Figure 7 h

, Yure N

But p° = 2q s0 q =§ifp)0c1nd "q ='-2Eif

p £ 0. Then the point of intersectionof y = x + p and
=5 (5 whether p is positive or negctive.

y_x:(wf,g-) e p is positive q

Thus, if x2+ px + q = 0 has exactly one real solution the

solution is x = ;29

Suppose x2 + px + g = 0 has exactly two real solutions

x, and x,. Consider the case p? 0. (SeeFigure 8).

>' fixy=x+p (pom
¥ (o.p)

Figure &

By symmetry M is the midpoint AA' and consequently

X, + X
1 2 _-;;
—_— = or x1._;.x2=—p. {1}
Similarly, {1) istrueif p< 0. Since X, is a solution of
x2+px+q=0wehuve '

x$+px1+q=0. {2)

Substituting p = -{x 1 * x2) into (2} we have

2 - _
*] -(x,l +x2)p+q-00rl X, X5 = q {3)

SOty



Equations (1) and [3) are Viete's formulas for the sum and
product of the roots of a quadratic equation. Given Viete's
sum and product formulas it is then easy to derive the quad-
ratic formula (Wiener, 1982; and Huber and Wiener; 1983).
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A GRAPHICAL STUDY OF THE CUBIC EQUATION

by John Huber, Som Houston State University
and Joseph Wiener, Pan Americon University

In. o number of recent papers {1-4) an interesting peda-
gogical opproach to-the study of the quadrotic equation has
been discussed that is based on the analysis of the mutual
location of certain parabolas and lines or hyperbolas and lines.
Although this method is not new, it admits of numerous
interpretations and enables the students to visualize the
derivation of many important properties and facts, including
the quadratic formula.

The cubic equation uu3 + bu2 +cu+ d = 0 can be
reduced to the simplest form

x3+px+q=0, {1)

after dividing through by the leading coefficient ¢ and using
the substitution ’ .

) b
U =x - 'ﬁ .
Every cubic equation (more general, any algebraic equation of
odd power) has at least one real root. Indeed, for large

negative values of x the negative term x3 dominates over the
tower degree terms. Therefore, for these volues of x

the polynomial x3 + px + q isnegative. For large positive

values of x the positive term x3 exceeds px + q, which
makes the given polynomial positive. Changing from negative
values to positive values, this continues function equols zero at
some point,

The purpose of this note is to derive geometricalty o cri-
teria which allows us to determine immediately when Eq. (1}
has only one real root, or when it has three real roots. The
approach is based on the study of two graphs:

fix) = < 4 px, glx) = -q
It is convenient to write filx) = x(x2+ p)- If p 2 0O, then

f(x) has only one x~intercept (x =0} . in this case, the graphs
of fix) and g{x} have only one common point. (See Figure 1),

y & ¥~ f(x)
- — === - wf == y=glx}, g
€ » X
1]
o PR . 3 y=glx), g0
¥

Figure 1

This proves the following particular result. If p _>__ 0, then
Eq. (1) has precisely one real root,

Now, we consider the case p< 0. The curve
fix} = :n;(x2 + p) has three x-intercepts: x= - F=p ,
x =0, x =V-p. Thi.s function has one local maximum and
one local minimum. To find the coordinates of these two
points, we may use the derivative, or solve the problem by

elementary means. Namely, take twe points on the graph

and draw a secant line

y =f{x) with abscissas x ond X1

through these points. ltsslope is

3 3

f(x} - 1‘(:(1 ) X7+ px - X7 - PXy
X - X X - %

(x3_ x?} + plx - x1l 2 )
. = X
% — X 1+x1x+x + P
1 .
As x, approaches x we find the slope

1
m=3x2+p

of the tangent line to the curve at the point with abscissa x.
At the critical points the tangent lines are horizontal,

hence their abscissas satisfy 3x2 + p = 0. From here, we
have

1 1
B2
= (=52, x = (-3°,

X
max mi

and it is easy to see from the graph of f(x) that at X hax
this function hos tocal maximum and at X nin it attains local

minimum. Evaluating the function at these points, we find the
values of the local maximum and local minimurms

7
2
Trnax = 2 B’ fonin = =2 -5

Congider on the curve f(x} two points
3

1 3 1
M- (5P, 2B, My 1B, 2t -8

If the horizontatline y = -q crosses the graph of f{x)
higher than M1 or lower than M2, then Eq. (1} has precisely

one real root. [(See Figure 2},



¥ h
y = flx)
€ —— — == ——-%% yr=aglxhal
"
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P : o » 3
1
i
"z
T » y=gix),e0
Figure 2
And if the line y = -q passes within the horizontal strip
between M 1 and M2, Eq. {1) has three different roots,
(See Figure 3).
y »
y = flx}
'H'l
B o e N Rl At I I -1+ PL A

. 0 A 2

R S

T
|

et f——- > oy = glx)iee0
M

2

-+

Figure 2

In the first case we have the inequality

2 -5)3 < Jal

simplifying of which gives

3 2
p- >0 (2}
T
in the second case we have the opposite inequality

S

0. 3
71 ¥ 5 < (3)
Observe that (2) holds true, in particular, when p > 0, q ;.l
0. Therefore, the condition p > O is only a special case of

{2} and may be omitted. We arrive at the following
conclusions,

1. If inequatity (2) holds true, Eq. (1} hasone real and
two complex conjugate roots, '

2, if inequality (3) tokes ploce, Eq. (1} has three different
real roots.

3 2
3. If E—, + 9-,' = 0, then all roots of (1) are real and there
is a multiple root. This case occurs when §1e line
y = -q istangenttothecurve y = x~ + px at the
point M1 or M2.

Remarkably, the geometric analysis of {1} is simpler than its
investigation by Cardano's formulas for the roots of the cubic
equation.
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Merrill brings
its best to
Texas...

Programming -
in BASIC

Merrill’s PROGRAMMING IN BASIC with lesson notes, objectives, solutions to

offers students meaningful exercises, problems, and more; and a new Micro-
problems with real-life applications, and computer Supplement that includes over
hands-on laboratory activities. 500 complete programs for the exercises

For teachers, we give you everything you and lab activities.

need so even those with no programming PROGRAMMING IN BASIC has been

background can be effective in the adopted for use in Texas schools.
classroom. For additional information contact your
In addition to the Student Text, there’s a Merrill representative at the address
Teacher’s Guide and Solutions Manual below. ‘

Rex Coppedge
MERRILL
Charles E. Merrill Publishing Co. _

9259 Ring Arthur Drive . SUBLISHING CO
Dallas, TX 75247 CHARLES E. MERRILL .
(214)638-3818 A BELL & HOWELL DIVISION




STUFF §izates

INTERMEDIATE SCHOOL

Dear T.C.T.M. Members: _
WHAT WE NEED IS MORE STUFFIY

Is anyone out there In "Teaching Land" doing anything inter-
esting? We need your ideas. If you don't have ideas, BEG,
BORROW, OR STEAL some! Stoop so low as to ask your stu-
dents. (They have iots of ideas,) We don't give money, but
we do give credit. Just an added incentive, the first item
received will win the contributor a "FREE" T.C.T.M. member-
ship for 1985-86,

Send any and everything to Judy Tate or Betty Halt at: Harris
County Department of Education, 6208 Irvington Boulevard,
Houston, Texas 77022.:

Sincerely,
Betty ond Judy
IStufft Staff

PRIMARY ‘
- FIVE LITTLE ROBINS

Five little robbins lived In a tree
Father (thumb)

Mother (little finger}

And bables three (three fingers)
Father caught a bug '

Mother caught o worm

And alt three bables began to squirm
. This one got the bug (indicate finger)
This one got the worm

And this one said

"™Now it's my turn®,

PRIMARY :
DOMINO BINGO

Objective:
Giving sums to 12 for domino patterns,
Directionst

Draw 12 rectangtes the size of dominoes on each of 3 cords
and insert numbers according to the scheme shown below,

Then, turn a set of dominoces face down and have 3 players
take turns drawing dominoes.

If the sum of the domino pottern is equal to a number on
the pupll's card, he/she covars it with the dominog otherwise,
ha/she ploces it in g discard pile which is to be mixed and
reused If nobody wins by covering all squores before the
original pile is depleted.

ilelw 3|5 |y 214 |6
':_'3? 9|71 Si6|7
718|4 L1812 to| 8|12

eg

t ly For

¢ Tacticts

un

®raphfun with Bbe

Solve aach_prohlam below. Use these answers to determine
your graphing points. Locate and connect these points.

.3

L] .' L L 3 L L} L 3 L § !_ﬂ
4 Location of X | Location of Y X Y
§Sx 8= “o 37-27r /o yo -
N Bx 4= B+ B>
16+ 20= W+ 8=
¥ 29@= #+10=
2=20= 3r 7=
Y 21+18= 15+12=
11w 4= W= 2=
w g=x 5= W+24=
i I=x 5x10=
W IxNn= Bx 7=
62 -48 = 26+29=
W Ix 3= 2x25=
&+ 3= 28 +16=
o 5+ 6= B~ 5=
4= 2= 13= 3=
[ 27T -1B= 4x g=
43 -33= T 5=
f T+ 2= 16+17 ¢«
53-49= 19+ 5
I 2. 2: 14+ 9=
1+ B= 1M+12=
[ B4.75- 6+18=
§x 2¢c B+iac=
s} 28-16= 62 -40=
B+ 4= 15+ 6=
- 4+ 5= 13+ Tz
3+ 7= 2415=
25 -7 = 11+ 3=
3+ K 14 - B=
g I 4= 24 -16 -
¥-19= e =
] 58 - 44 = 1% 1=
02 2= §¢ 5=
ELEMENTARY
ADD-A-TRAIL

Can you draw a special trail to the answer in the bottom
box of this puzzle? This trail will be a continuous line con-
necting some of the numbers in the puzzle. it must end at the
number in the bottom box, and the numbers in the trail must
add up to the total in the bottom box.

BE CAREFUL! The trail cannot cut corners, It cannot
retrace itself, It cannot cross itself. You con use each box
only once. There may be more than one way to make the
trait.

This is one puzzile thot may be easier to do backwards., Try
starting your trait with the number immediately above the
bottom box.

HINT: First subtract the number in the bottom box from
the total of all the other numbers, When you have completed
the puzzle, the numbers that are not in the trail you have
made will add up to this difference,

-] 5 4 5 4

79

10.



ELEMENTARY SCHOOL

EASTER _ x lo '
Easter Sunday is celebrated on the Sunday following the first (2,7/3) m,
full mecon after the vernal equinox. It must foll between ' (23
March 22nd and April 25th. '
To find out the dote of Easter this year:

1. Divide the number of the year by 19,
Let the remainder = A

2. Divide the number of the year by 4, . ) i S
Let the remainder = B. 3. The first player to place 4 of his/her marks in a row along

a radial ine, a circle, a diagonal, or spiral is the WINNER.

3. Divide the number of the year by 7,

Let the remainder = C. ' i
4. Multiply 17 times A and add 24, Divide this by 30.

Let the remainder = D,
5. Take (2 XB) + (4 X C) + (6 X D) + 5 and divide by 7.

Let the remainder = E, ’
6. Easter day willbeon 22+ D +E,

If your number is larger than 31, then it goes -over into

April, .

Mathematics Teacher
MIDDLE SCHOOL
- February 1874
AGE PROBLEM

A little girl said: "l am five years old, grandpa, How old are | : :
you?" The old gentleman replied: "Your father is eleven MULTI-LEVEL ACTIVITY

times os old as you, and | am as many years old as he witl be SKILLS DRILL BINGO
when you are one-third of my age." How old is grandpa?
Note: Although more sophisticated meaons caon be used, trial Directions: o
. " ) —_—_ o
and error techniques can be used to arrive at grandpa's age of 1. Have a set of regular Bingo cards or let each student make .

5. his own. The numbers on the cards are from 1 to 75.

There are 5 rows and 5 columns with the center - square
designated "FREE", N IR

2. Problems are read and the students cover the solution,

MIDDLE SCHOOL
PROBABILITY USING A CALENDAR

Have a calendar showing the month for use with the activity, "~ The tevel of the game is determined by the difficulty tevel
1. Make a set of cards for each date of the month, EXAMPLE: of the problems. . |
{1-30, 1-28,0r 1-31), I PROBLEM COVER
2. The cards are put in a box and drawn one at a time. 2+3 _ 5 .
3. ﬁ:k questions about the p robability of drawing a date that . or ’v-2-5_ 5
a. on aSaturday or 10 X 2_1. 5 A

b. on a Monday 3, The winner Is the_ first' student to cover one row, orie—'

C. an even number column or ane diagnol, . -
d. an odd number NOTE; You’wiﬂ need 75 problemsqrorie for each ﬁurﬁber 1 —.')S.
e. not o Saturday . : - ‘ :

f. the 32nd

g+ aday in the month, e.g. a doy in February
h, a multiple of 5
i» not on a Wednesday

j« amultiple of 3

SENIOR HIGH SCHOOL
TIC-TAC-TOE IN POLAR COORDINATES

Directions:

1. Use a polar-coordinate system with circles of radius 1, 2, 3,
and & and radial ines every /é radians or 30¢. .

2, The two players alternate putting on "X® or an "O" ot a
) point. ’

the point s designated by giving the polar coordinates.

11 .



Problems and Contests

o The fotlowing solutions were presented to the problems in
the October, 1984 lssue: '

Martian Fragment Number Chaltenge.

The Frogment illustrated derives from an sarly, little
- known -exploration of the: Red Planet. Martians go- about
addition, subtraction, multiplication, division, and exponen=

tiatlon exactly as we dos They even use-identical symbols Ffor-

thase operations, They use bose ten and use the same digits
wie ‘do but with o difference. Each symbol has a unique value
but that value differs from what it would be on Earth.
Decipher the fragrpent and answei the last equation,

8X7=8
LEX9=39
51 -2=2
7"=6_

3+ (4X5) =34
40 + 04 =

1) 8X7=8 2) 7'=6 3) 4X9=39 4) 51-2=2

By 1) 7.is our 1 or 8 is our 0. By.2) 7 is not our 1, Thus 8is our
0. : o .
By 2) 7 is our 2 or 3 and 4is the other number. if7isour 2, 4
I5.our 3 and & Is our 8.

“H7isour3, 4isour 2and élsour 2. .
Eafth's Valbes 012 3456789

;Martians Values- B 3 1 4hH -9 &
' 8 &7 é

By 3) I & Is our 3, then 3 X 5'= 15, thus 9 Is our 5 and 3 Is our

~ By 4) 5 must be our 1 but their 3 Is our 1. NO SOLUTION
By 3) ifAlsour 2, then2X__ = ., .., NO SOLUTION. .

Therefore, Problem #1 has no solution or Problem #1 1s @
misprint, S

Submitted by: Denald P, Skow, Pan Amefican University,
Edinburg, TX _ :

JaySnyder, Crockett High Schobl, Alstin, TX, dlso determined
thot the problem had no solution as it was printed. He also

surmlsed that there may have been o misprint--a correct’

assumption--the third line should have read 51 3 2, The
corracted préblem leads one to the conclusion that the Mar-
tlan L0 + D4 corresponds to our 36 + 63 = 99, Thus, the last
equotion 1s 40+ 04 = 11,

Problem: 2 From the New York State Mathematics Teachers
Journal.

A man had an 8 golton keg of wine and a jug. One day he
drew 'off. o jugful of wine dnd filled up the keg with water.
Later on, when the wine and water had been, thoroughty
mixed, he drew off another jugful, and again filled up the keg

with water. The keg then contalned equal quantities of wine .

and water, What was the capacity of the jug?

Let X be tha number of gallons that the jug holds, o
One day a mon drew off a jugful of wine and replaced the
wine with water. Now we have 8-X gallons of wine of which

Eg—xbarts are wine and X gallons of water of whlch-)é- parts 'ure__

water, Later, he drew another jugfut of the wine and water
mixture and refilled the keg with water. Now, the amount of
wine Is 8-X, ., and the omount of water

CB=X) = (g X _

i'“‘"l%))(+x.
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Since the amount of wine and water is now equal, set either
equation equal to &4 gallons and solve for X. Both equations
will yield a value of X tobe 8-47 VZ gallons.

Therefore, the capacity of the jug is 8-4 42 gallons.

Submitted by: Donald P. Skow, Pan American University,
Edinburg, TX. Mr. Skow has also contributed these problems
from his book Common Sense in Mathematics, Book I

ALWAYS ONE

What Is the smallest number divisible by 7 which, divided by

any of the numbers 2 to 6 inclusive, leaves a remainder of 1?
FLEA MARKET
Joe G.had only two citrus trees left to sell so that he could

- go home one Saturday afterncon from the local flea market.

He hurriedly sold both of them for $%.00 each. He made o 50%

" profit on one tree and took a 40% loss on the other tree.

. How much profit did he make on both trees?

Old maothemaotics texts are a delightfut source of problems.
This one comes from Eaton's Elementary Algebra by William F.
Bradbury, 1876.

- Two sums of money amounting together to $1600 were put at

interest, the less sum at 2 percent more than the other. If the
Interest of the greater sum had been Increased 1 percent, and.
the less diminished by 1 percent, the interest of the whole
would have been Increased one fifteenth; but if the Interest of
the greater had been Increased 1 percent while the interest of
the other remained the same, the interest of the whole would

have been increased one tenth. What were the sums and the

rates of interest?

Solutions or problems should be sent to Disne McGowan,
Route 1, Box 259, Cedar Creek, TX 78612 by February 22,

1985.

To stimulate an interest in mathematics a teacher may in-

volve students in school wide mathematics competition, -

Anderson High School, Austin, offers a monthly puzzle contest

with prizes submitted by local merchants. One contest asked =

students to write naturol numbers using four given numerals
such as 3245 and the symbols for addition, subtraction, multi-
plicatlon, division, the radicat sign and exponents. Numbers
used for the index of a radical or for exponents must be one of
the given digits. For example:

13=(4X5) - 2+3 andb= P4 2 2+5-3

The student who represents the greatest number of consecu-
tive numbers is the contest winner. The contest may be made
more difficuity by requiring that the numbers be used in a
spectHic order.

Another puzzle contest could consist of four or five problems
of varying point vatue.

An organization which was begun to promote on interest in
mathematics in the high school and junior college is Mu Alpha
Theta which is cosponsored by the Mathematical Association
of America and the National Council of Teachers of

Mathematics. There are over 1300 chapters in 46 states and

in Conada, Japan, the Canal Zone, and Switzerland. Texas has

‘more chapteérs than ony other state and is well represénted

each year at the naticnal convention thanks to sponsors-such




as Sister Scholastico, Blessed Sacrament, San Antonio; Paul
Forrester, Alamo Heights, San Antonjo; Lynn Britton, John Jay
San Antonio and Caro McGill, West Orange, Orange. The state,
convention for Mu Alpha Theta will be held in San Antonio at
" John Marshall High Scheol on Feb. 16 and 17. For more
information of the stote convention which involves specker

sessions and competitions write to Kay McCormick, John
Marshall High School, 8000 Lobo Lane, San Antonio, TX
78240, Nonmembers may attend, For an application to
charter a club at your school write Mu Alpha Theta, 601 Elm
Ave,, Room 423, Norman, OK, 73019, '

THE FOURTH R-<-THE NEW KID ON THE BLOCK
by Thomas H. Arcy, The University of Houstan--University Park, Houston, Texas
and Charles E. Lamb, The University of Texas at Austin, Austin, Texas

One ciLl!ckly remembers'the.;)ld cliche about the important

topics In the traditional school curriculum, Children. were

admeonished by thelr porents and teachers to learn the "3 Rs,
Of course, these were the old standbys of Reading {readin'),
Writing (ritin'} and Arithmetic (rithmetic). =
~“The Importance of these topics has persevered throughout
. the history of education in the United States. One only has to
look "at "accounts of the history of education in Amerlca to
confirm this fact, Reading and Writing ollow oral and written
‘Eommunication f6  be conducted, while arithmetic
. {mathematics} makes it posstble for a person to quontify and
organize his/her environment. in recent years, a new
emphasis has been placed on these fundamentals in education
via a movement termed "Back to Basics".

When the term basics is broadly defined and interpreted, no
one would deny The importance of a solid foundation for
education. However, it is often the case that as scclety
develops and new scientific discoverles are made, 1t becomes
‘necessary to revise priorities. Such is the case with the "3
Rt '

" in.the past few years, our : 3clety has seen a revolution in
technology. We are entering the "information age" of
. computers. Predictions made for the future and the impact of

computers on society is mind boggling, Within a short period
of time, it is expected that almiost rio part of our lives wili
remain unaffected by the evergrowing Influence of the
computer, ' ‘ : E

With this in mind, it might be advisable to add a new basic
to the traditional "3 R In order to make things work out
wetly it should be called the fourth "R". Computer literacy witl
be. a-nice complement to reading, writing, and arithmetic, It
will: buitd upon and help to expand each of these fields, Giving
the computer a space alongside the traditional "3 R's" is a big
step, but a necessary one, s oy

In conclusion, | know you're wondering where does the "R!
come from? Well, just by chance 1 think we'll-cali 1t the fourth -
"R" for Random Access Memory.

Reading
w Riting
a Rithmetic

Random Access Memory

Flgure 1: "The Four R's"




GEOMETRIC REPRESENTATIONS OF SOME INTEGER SUMS
Sister M, Geralda Schaefer

The study of the properties of numbers, or number theory,
os this subject Is now known, ariginated in the School of
Pythagoras arcund 540 B.C, The Pythagoreans regarded
numbers as having characteristic designs which they depicted
as pebbles or dots In the sand, and from these beginnings the
ancient Greeks and later the Arabs developed geometric
algebra which provided a link between geometry ond arith-
metic or algebra,

.it Is not unusual today to disassociate geometry from both
arithmetic and algebra; however, the study of the geometric
representations of generalizations gives students on
opportunity to find patterns and relations and to derlve new
patterns and relations from others. Activities of this foster
anatytic ond. creative thinking. they also generate
enthusiasm, stimulote interest and give msight into the nature
and beauty of mathematics.

As a trivial but important example, the product xy of tweo
positive Integers can be depicted as the number of dots in @
rectangular array. of x rows with y dots in each row, this
simple idea can be expanded to estabilsh in geometric fashion
some interesting theorems involving integer sums.

The early Greeks studied figurate numbers and their pro-
perties; e.g., trlangular numbers, The first four triongular
numbers are shown in Figure 1. In studying the pattern of

1 T3 “Te T o
) Figure 1 )
these triangutar numbers the Pythagoreans found thot 1 + 2 +

3 + & + ... + Ny the sum of the first n positive integers could be
represented as a triangular number as seen in Figure 2. When

T

_ Figure 2

two conflguratloné of the nth triongular number are arranged
to form o rectongle, the result 1s a n{n + 1) rectangle. So 2(1

201 42+3+we+n}=nin+1)and
1+2+3+w+n=ni{n+1)/2 Figure 3

The Pythagoreans also considered other figurate numbers:
square humbers, pentagonal numbers, hexagonal numbers, etc,
Geometrically, it can be shown that the sum of two
consecutive triangular numbers 1s g square number. Figure 4

Figure 1

I¥ we consider a square Grmy partitioned as shown' in
Figure 5, we see that the sum of any number of consecutive
odd integers, starting with 1, is a square number.

1+3+5+...+(2n-1)=n2

Figure 5

The geometric deduction of this result woultd probably be
more interesting to students than the usual proof by mathe-
maticol induction. As a corrollary to this generalization, we
can see from an inspection of Figure 5 that the difference of
successive squares Is an odd integer:

2—{n-‘l)2=2ﬂ—‘!

which is easily verified algebraicailly. The L-shaped piece on
Figure 5 represents an odd number and is called a gnomon
{carpenter's rule) and it is recognized that each odd number is
the gnomon of a square number.

We can represent successive square numbers geometricaly
with the following configuration:

i
ol

Figure 6

so this figure represents 12 + 22 + 32 + et n2. Now if we

reexamine Figure & and straighten each gnomen inte a co-
lumn, we hove

12+22+ e -|-n2 = T+ 143)+{ 14345} 4 we {14345+ v (2n-1)

Using Figure 7 and grouping columns of equal height, we

can represent the sum 12 . 22 R n2 by the pattern

below. Figure 8

2n = 1




Now if we combine two copies of Figure & with Figure 8 to
form a rectongular array {Figure 2), we find that

3{12+22+32+...+n2)=(1+2+3+...+n) {(2n+1}

Substituting n{n + 1}/2 for {1 + 2+ 3 + w. + n) gives.

3{12+22+32+...+n2)=n(n+1) {(2n + 1)}

2

2-1-22+32+...+n2+n(n+‘I) (20 + 1], an identity

[}
obtaired by Archimedes {287-212 B.C.).
A striking three-dimenstional verification of this formula
using unit cubes can be demonstrated for n = 3, The figure

below represents 12 + 22 + 32. Six such piles can be stacked
to form a rectangulor prism with sides of length 3, 4,and 7, or

nyn +1,2n + 1 which can be generalized to the identity
2 .

and 1

6(12+2 +...+n2)=n(n+1) {20 +1)

2+22+...+n2+n(n+1}(2n+1)

and 1

2n +1 .

e
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Figurd 10

These Invest.yatiens require only elementarymathematical
knowledge yet they provide valuoble experience in problem
solving and may give grecter insight into the development of
these Identities, the relationship between geometry and
algebra, and the unity and beauty of mathematics,
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Amerlcan,

Mrs. J. William Brown, wi.fe of the editor,
| passed away January 8, 1985,

after a long _i.ll'ness.'
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