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Letter of the Editor

pl

Dear DIGG-Members

Liebe DUGMItglieder,

many thanks for gur wishes at the occasion of New herzlichen Dank fur die vielen Gru3e anlasslich des

Year and my last information. enjoy very much
when contacts remain upright.

Jahreswechsels und meiner letzten Informati@&s
freut mich (uns) immer wieder, wenn die personli-

| can offer DNL#121 with a short delay. The Dio-chen Kontakte aufrecht bleiben.

phantine equation contribution was equally exciting Mit etwas Verspatung kann ich Euch ddawslet-

as it was timeconsuming and worntensive.Not ter#121 vorlegen. Der Beitrag zu den diophanti-
all questions could be solved. Maybe that there are schen Gleichungen war gleichermafien spannend
experts in our community? wie zeit und arbeitsaufwandig. Mht alle Fragen
konnte ich I6sen. Vielleicht finden sich in der DUG
Fachleute fir dieses Gebfet

Eine weitere Funktion ausdBibliothek von Blva-

Another function from Bhuvanesh K I {(T92 &
library was less difficult. Treating the Newton
Method using Jacobi matricesdlow another view
on this standard application focalculus in our neshBhatt war weniger schwierig. Die Behandlung
schools. des NewtonVerfahrens mittels JacoldMatrizener-

It was in DNL#46 when Valeri Anisiu presented aldubeneineandere Sicht auf diese Standardanwen-

DERIVE function for calculating thesta date. ~ dung der Differentialrechnung in der Schule.

22¢ F3Fy3a | £ @SN Hyyfof GasterY [Skhbn inf ANL#463 B y@G  AcigdbQuasvalers NJ
time to take up this topic again. Veit Berger pro- Anisiu eine DERIMBatei zur Berechnung des Oster-
vided an extra Python version.sHexperience ena- datums. Wolfgang Alvermanns Schreiben passte
bles to compare programming with-BASIC, DE- heuer genau in die Osterzefio haben wir uns die-
RIVE and Rython. ses Themas wieder angenommen, zu dem auch Veit
The intense communication with \llgang Alver-  Berger eine PythoWersion beisteuerteVeits Er-
mann, Sebastian Rauh, Veit Berger and Wolfgangahrunglasst uns das Programmieren mitBASIC,
Propper is the second reason for the delay of DERIVE und-Plython vergleichen.

DNL#121. | cannot imagine how thisdhizeen pos-  pie intensive Kommunikation mit Wolfgang Alver-

sible in ages oBnail mail ¢ sending letters and
printouts to and fro.

Wolfgang Propper updated hiarticle on Lottery
Games for this issue, many thanks for this.

mann, Sebas&n Rauh, Veit Berger und Wolfgang
Propper ist der zweite Grund fur die Verzdgerung.
Ich kann mir gar nicht mehr vorstellewje das zu
Zeiten des alten PostwegesBriefe hin und her

| have to thank the other Wolfgang (Alvermann), Se-mdglich gewesen ist.

bastian, Veit and Hubettanglotz for their patience Wolfgang Propper hat seinen Lotteriebeitrag fur
and willingness to answer my many further inquiries den DNL Uberarbeitet, vielen Dank dafank auch

in detail. an den anderen Wolfgan@\lvermann) Sebastian,
Hubert sent an interestingppic which will be pub-  Veitund Hubert Langlotzif ihre Geduld und Bereit-
lished in the next newsletter. He drew my attention Schaft, meine Riickfragemmer wiederausfihrlich
to a website full of mathematical problems for all Zu beantworten.

age groups bstudents.

Have a look atvww.bolyaiteam.ator www.boly-
aiteam.de (in German only)L G Q &
note the reference to the widgets!

With my best regards
Josef

Please see the important note on page 4 below

g 2 NI K aitgaf

Hubert hat mich auf emschoneWebseiteaufmerk-
sam gemachtwww.bolyaiteam.atoder www.boly-

e Schyaw higei®, es lohnt sicBeachtet
bitte auch die Hinweise auf die Widgets!

Ich verbleibe it besten GrilRa
José

Ein wichtiger Hinweis findet sich auf Seite 4 unten.


http://www.bolyaiteam.at/
http://www.bolyaiteam.de.(in/
http://www.bolyaiteam.de.(in/
http://www.bolyaiteam.at/
http://www.bolyaiteam.de/
http://www.bolyaiteam.de/
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The DERIVENEWSLETTERS the Bulletin of the
DERIVE& CAS-TI User Group It is published at

least four times a year with a content of 40 pages
minimum. The goals of thBNL are to enable the

exchangeof experiences made wWiBERIVE TI-

CAS and other CA%s well to create a group to

discuss the possibilities of new methodiaat di-
dactical manners in teaching mathematics.

Editor: Mag. Josef B6hm

D’Lust 1, A3042 Wirmla, Austria
Phone: ++43-(0)660 3136 365
e-mail: nojo.boehm@pgv.at

Preview:

Contributions waiting to be published

Contributions:

Please send all contributions to the Editor.
Non-English speakers are encouraged to write
their contributions in English to reinforce the
international touch of th&®NL. It must be
said, though, that neBndish articles will be
warmly welcomed nonetheles¥our contri-
butions will be edited but not assessed. By
submitting articles, the author gives his con-
sent for reprinting it in thdNL. The more
contributions you will send, the more lively
and richer in cotents theDERIVE& CAS-TI
Newslettemwill be.

Next issue: June2021

Some simulations of Random Experiments, J. Bohm, AUT, Lorenz Kopp, GER
Wonderful World of Pedal Curves, J. Bohm, AUT

Simulating a Graphing Calculator in DERIVE, J. Bohm, AUT

Cubics, Quartics i Interesting features, T. Koller & J. Béhm, AUT

Logos of Companies as an Inspiration for Math Teaching

Exciting Surfaces in the FAZ
BooleanPlots.mth, P. Schofield, UK

Old traditional examples for a CAS i What's new? J. Bohm, AUT

Mandelbrot and Newton with DERIVE,

Roman Hagek, Ccz

Tutorials for the NSpireCAS, G. Herweyers, BEL

Dirac Algebra, Clifford Algebra, Vector-Matrix-Extension, D. R. Lunsford, USA
Another Approach to Taylor Series, D. Oertel, GER

Statistics of Shuffling Cards, H. Ludwig, GER

Charge in a Magnetic Field, H. Ludwig, GER

More Applications of Tl-Innovator™ Hub and TI-Innovator™ Rover

Surfaces and their Duals, Cayley Symmetroid, J. BOhm, AUT

A Collection of Special Problems, W. Alvermann, GER

DERIVE Bugs? D. Welz, GER

Tweening & Morphing with TI-NspireCX-II-T, J. Béhm. AUT

The Gap between Poor and Rich, J. Bohm, AUT

More functions from M. Myers and from B h u v a n ®athtodls library
Double-Die-Encrytion - Doppelwiirfelverschlisselung

QR-Code light, Problem from Bolyai-MTC 2021, Sparse Matrices

153 is another Special Number, and others

Impressum:

MedieninhaberDERIVEUser Group, A3042 Wiurmla, D"Lust 1, AUSTRIA

Richtung: Fachzeithrift
Herausgeber: Mag. Josef B6hm
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Dave Halprin sent a very mathematical Christn
greeting.

The stars belowwere reactions on the Herrn
huter Star from DNL#120.

Many thanks

Unser DUGMitglied aus der Schweiz, Herbert Hunzike
machte mich aufmerksam, dass von ihm ein Buch erschient¢
Erschrieb,dasBdabei nat¢rlich DEF

~

men i stini.

Herbert Hunziker
Bondifaktoren
Ein natdrlicher Zugang zur speziellen Relativitatstheorie

Springer Spektrum, 2021
ISBN 9783-6583229%7
Preis: 14.5 Euro (Softcover)/ 4.5 EsBook)

DUG Member Herbert Hunzik¢Bwitzerland) is author d a
book about Bondifactors, which igiab I (G dzNJ f  Spedl
cial Relativigg @ | SNBSNI | dzy T A {1 SNJ
book.

}essentials{

Herbert Hunziker

Bondifaktoren

Ein natiirliche ng zur speziellen

@ Springer Spektrum
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From Sebastian Rauh

An experiment with polygongliing in a circle. Sliders change the polygon and move it. The vertices
are gliding on the dimetersvhich can be turned on and ofihe graph scresmwere presented in
DNL120 but now | show the scenery behind Seba&iaice animation:

8l 1.1 m *Kreise_3

T T
T —,mod(m,2)=1 b4 —,mod(m,2)=1
11:=tan|seqn|—- n+|{ 2 ,n 11:=tan|seqn|—- n+|{ 2 ,an
. 0, mod(nn,2)=0 ) m 0, mod(nn,2)=0
> { -2.74748,-1.19175,-0.57725,-0.176227,( » 4 1 -2.74748,-1.19175,-0.57735,-0.176327,(
f(.\']::seq(ll[n]-ﬂ(ll[n]-x)‘z-f-_\'zsl,n.l, ’ f(\ :seq(ll n] Y|(ll[n] )j+_\'2£1,n,1, g
dim(11) dim(11) )
» Fertig » Fertig
Nl "
ANnnn Baa C xx0 Dyy0 E XX Fyy

= =seqn(=segn(m/nn*n,nn+1) =sin(aa) =cos(aa) =xx0*sin(2*m*r+aa) =yyO*sin(2:

1 1 0.349066 0.34202 0.939693 0.314363

2 2 0.698132 0.642788 0.766044 0.641785

3 3 1.0472 0.866025 0.5 0.829063

4 4 1.39626 0.984808 0.173648 0.788566

5 5 1.74533 0.984808 -0.1736... 0.539245

6 6 2.0944 0.866025 -0.5 0.197758

7 7 2.44346 0.642788 -0.7660... -0.076109

8 8 2.79253 0.34202 -0.9396... -0.154209

9 9 3.14159 1.5713 lfe -7.28969e"14

10 10 3.49066 -0.34202 -0.9396... 0.314363

1

12

Important note for working w ith diophant)) and
newtraph() with TI-Nspire:

mathtool\diophant({0,0,0,4,-7,10 },{x» })
{x=-7-k_-20and y=-4 k_-10}

The librarymathtoolmust be stored in youmylib-folder.
The functons need some auxiliaryrictions which are
also contained in this huge library.

mathtool \drap}mnr({ 1,2,2,4,-7,10 },{xy}]
{x— -8 and y=2,x=-2 and y=3 }

) mathtool \a'r'opkant({ 0,1,0,4,-7,10 },{xy})
See an example how to run the function: x=-31and y=-3 or x=-12 and y=-2 or x=5 ar®
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Wolfgang Alvermann showed in DNL#118 his mathematics final exam from 1968.
We compare this with a nowadays final exam. It is a central exam for secondary
vocational school from Germany. After the first 1 compulsory 7 part, and the first
blocks of the second i electoral i part | close with the last task and the solutions.
Josef

Task 3B

Again and again, serious accidents occur
when cyclists are overlooked in the blind
spot of a truck. To avoid such accidents an
inventor from Flensburg has developed a
surveillance column. It scans the blind spot
permanently by thermal sensors (fig 1 and
fig 2). As soon as a person - a cyclist, a pe-
destrian or a skater - enters this zone,
he/she stands out clearly from the surround-
ings due to his/her thermal image.

Ost-Weststralie

Yy

fig 1

Software of the surveillance column compares the newly captured images with the reference
images and alerts the truck drivers with conspicuous flashing lights, as soon as it recognizes
any change. A cycle track is running along the slope in the plane f: x + y i 50z = 0. Its right
boundary passes points A(21,54|45,30|1,34) and B(-28,46|-41,30|-1,39). The left boundary of
450.00
the track runs along the straight line g.: g, : xX=r @6.60 .
&2.73

The thermal sensor is fixed on a pole located in point S(0|0|5). All measures are in m.

a) For exact adjustment of the thermal
sensor the width of the cycle path is
needed. Calculate this width.

st-Weststr;a\m

The thermal sensors capture the track
with an angle of inclination of 80°
against the pole. (fig2).

In order to check the installation, the re-
sponsible authority intends to mark the
beginning of the range of the sensor.

fig 2

Calculate the position of point P on the left boundary of the track where the mark is to be
applied.
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b) A large bird flies at a speed of

20 km/h on a straight flight path with di-
alo
rection described by vector glo

°S
gl

(fig.3).

To avoid false alarm due to bird flight the
surveillance column reacts only when a
living being is detected for longer than
one second.

fig 3

The bird enters the monitoring area in point V1(2.53]|9.47|2.05) and leaves it soon after.
The plane limiting the 1 in flight direction 1 rear area can be described by
h:-1.73x +y =0.

Calculate the time span during which the bird is in the monitoring area and check, if the
surveillance column reacts by turning on the flash light.

Solutions
(P17 P5, 1A, 1B from DNL#119)

P1

P2

P3

P4

PS5

1 1
a) 1-—=-3- X,=%x=; b) A=4
) Xz 1,2 2 )

a) f(x)=e™®>0" x IR - noturningpoint

by f'(x)=g'(x)@°® -g(x)=0 - inflection point for x,

3.

a1 B2 _ 2 ) 51 8
a A =—; b sum?2 11 %2 66—
) & ‘f% 65 ) M )= 3% ) 525
a) e.g.(0|0[1)

a4l o0-1a Q 2 &1 o
b) gl @ ae=0-and 3 @ =80; qued

?1 91 ge 9 -4 gﬁ Q

C) eg.x+yiz=0

a) ascending because z; 7 21 =271 1>0
a4 o 64 04 &axc
o e, ¢
b) PP, =58 50: 23tH8 v ¢
212 1F 21 Fiof

t=9,x=-30,y=74; Position of the airplane: P(-30|74|10)
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1A a) kAu(0)=10(=radius) Y ;diam

eter = 20 m (no influence of parameter b)

b > 0, for increasing b the turning point (minimum) moves left down,

the y-intercept remains 10.

Considering condition 3: v =

KA =0 -

so_ kA35) .
ain(b) . 3.3161

kA 2+ 25 55

¢ b b

1-O:0n |

Condition 4:

KAi(X)=0 - X, °©10.106
2 (kA(10.106) 20.024

All conditions are fulfilled.
h
b) p Q)kl(x)zdx:SOOO

Ma 20 3% ~#410 Imoating

Minimum for X, =

kA, (35)
kAb (Xmin )

In(b) , 3.3161
b b

- b=0.107

Y 34.39m

are needed

¢) Equation of line DW:y =-1.742x + 75.967;

o

itsx-i nt ercept a

strut length a

1B Imust apologi ze

Here they are. | am very sorry:

43.6 (= of t

17.3 m

hei ght

b e causgx) dnd hfdx) illDNa&#1L19g i v e

g(x)=+4-x? for xi [-2;0] and h(x)=0.5(x-5)?-3 for x [5;9]

t(x)=a®>+b xd+cG3+d x

t(0) = 9(0)

t§0) =g ( 0)
06(0) =
t(5) = h(5)

to ( 5hHp (5)
t0BH€ho 6 (5)

a)

go6o6(0)

2Pe x+fi

t(x)=-0.0036 X*+0.05 x» 0.15G3 0.25 x*+Z

5

Length of the belt: 2.1Gfj [1+t(x)? dx 25.46m

0

he

tower )

funct i
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b) Sketch of the wall:

L v inm

Q' h}lrg 2] Ausgang Spiralforderer
‘\.
*
1 .
*
™ xnm
5 4 3 2 i 0 1 2% 3 4 5 & g g
LY
L)
M
\‘ r
.
-2 LY
.
.
-3 w -
E(5| — 3) Eingang Etikeztieranlage
-4

normal line : (x 1 3.755) 1 2.755 =x7 6.51
h(x) Z t(x) = S(4.01|-2.5)
distance 4 0.361 m

c) Sketch of v:

.om
iv(r} in —
2 S
15
1 VN
05
o
0 -5 o 5 10 15 20 25 30 35 40 45
tins
-05

Inflection point of vn: at t = 20, |v(t =20)|=0.075,
requested condition fulfilled.
Time: vn(t) =0 Y (t1 =-20), to =40

40 seconds are needed, then the way of the belt is
40 0

S=fyn(t)dt=40; 10= vg,(t)dt=-2a - a=-5
0 a
It needs 10 m transport way with regular velocity and needs 5 sec, before starting
stopping time such that all bottles can be removed safely from the machine

(2A, 2B and 3A from DNL#120)

2A  a) E(X)=2.88 Mio - 0.15 =432 000 cyclists
P(X2 2600) =117 P(X ¢ 2599) = 0.24 % (binomial distribution)
P(X ¢ 1800) = F12000,0.15(1800) = 50.63% (binomial distribution)
P(15000 < X < 25000) = F100000,0.15(24999) T F100000,0.15(15000) = 49.78% (b.d.)
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2B

b)

a)

b)

Confidence interval for fAwearing hel met
_ 900 _ . .: . . o : o
h—m—o.m [0.3;0.7] Y approximation permitted (normal distribution)
_ac 9 e ¥ —
a 50.95 with §=+/1500.6 03 =+/360
& 9
c03121 - 9900-31.21;900+31.21 9[57.92%;62.08%]
g 1500 1500 Y

With a security of 90% a ratio between 57.92% and 62.08% wears a helmet at all
occasions. Probability has increased fourfold from 2013 until now.

Confidence interval for Awearing never

h=f;_)%=0.25T [0.3;0.7] Y approximation not permitted (normal distribution)

using ellipse or parabola

h(p)=pz cq' f_p(l- P) p+1.64 ﬁ(l_ P)
n n

Intervalgy,, =[0.2321;0.2688] (using approximation {0.2316; 0.2684]

With a security of 90% a ratio between 23.21% and 26.88% does never wear a hel-
met. Probability has decreased by half from 2013 until now.

X°26.3and 0 .19 -[x ;0+x]=[24.11;28.49]
Boxplot:
Xm=23, =25, Med=26,0,=28, x,, =30

Hom

Wembley | |

. — — —eee —_—
14 18 & 1T TR 19 2 21 3 231 M 2R OFE AT 2 M M M XD 33 M IR 6 AT 1w

al

h

Wembl ey meets better the requested Aunif

Binomial distribution (p = 0.4)
p(X21)=11 p(X=0)20.95 Y 0.6"¢0.05Y n2586
At least 6 measurements must be taken.

sample size n = 800, security probability g=95% Y ¢ =1.96
confidence interval = [p1, p2]

h=%=0.875T [0.3;0.7] Y approximation not permitted (normal distribution)

usinga parabolainstead:
h(p-h)*-c?(p-p®)¢0 - p, 20.8503 f 008961
Intervaly,, =[0.8503;0.8961] Y Wembley seems to be better
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3A a) B(3]-2/0), G(-2.4]-1.6/1.2)

Because points E and F have maximum distance from T, plane EFT has minimum
inclination.

o 7.129 ., .
Aerra 7. 129, nu mer6e1—5r7Cldli:348.5 | - e 350 tiles needed

Ve =23.43471 3.584 =19.85

m= 19.85 L 2000 = 39 700 Y strengthening i :
b) Substituting the coordinates of C, D, G, H (three of them are sufficient) gives 3.6 for

all of them

or

equation of the plane: -1.2x + 0.6z = 3.6

Coordinates of point S(-2.814|-1.481|0.371)
pipe length: | TS |~95cm

3B a) Minimum distance point AT line g:

(2154) (50,00 (2154-50,00 r)
d=|4530|-r.| 86,60 |=|4530-86,60.r
134) | 273) | 134- 273 r/
(50,00 (2154-50,00-r) (50,00}
d-| 86,60 |=| 45,30 -86,60.r || 86,60 |=0 =r=05
(273) | 134-273r)| 273/
L 21,54 (50,00} (-3,46)
d=45730(-0,5 86,60 |=| 200
134 . 273) -0,03}
d| =[3.467 = 2% - 0,037 =3,997

Width of the cycle path is approximately 4 m.
Point P: P(12.3]21.3|0.67)

82536 1la 0o
b) Intersection pointT of gygn :)?=§.47 -gt -1§ with plane h gives pointT :
2052 £ 2

T(4.407.602.24)

Flight duration between points Vi and T is 0.48 seconds. The flash light will not be
turned on.
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Eine andere Sichtweise auf Lotteriespiele
von Wolfgang Propper

In Deutschland (in anderen Landern wird es ahnlich sein) werden die Fernsehzuschauer zweimal wo-
chentlich mit derErgebnissen der aktuellen Lo#oi e hun g A b e gdeldgekgenizockeF, ¢ r  d i
die unterschiedlich viele Mlinzen eingesetzt haben, mdgen die reinen Zahlen der Ziehung wichtig sein.
Denn sie entscheiden tiber Gewinn oder Verlust bei dem Spiel.

Den feinsinngen Mathematiker interessieren vielleicht andere Fragasgeln:

Wie grol3 ist die Wahrscheinlichkeit, dass nur gerade Zahlen in der Ziehung vorkommen (sehr klein,
weniger als 1 %), oder dass die Ziehung nur Primzahlen aufweist (noch selteneracpa.q@i@r gar
die Quersumme der gezogenen Zahlen hochstens 3{sf ast gar nicht, etwa 0

Deutlich haufiger erscheinen die auch sonst wertfreien Ereignisse. Namlich, dass eine Ziehung genau
einen Zwilling (d.h. 2 aufeinander folgende Zahlen wie z.B.rid. 12 oder 37 und 38), einen Drilling,
mehrere Zwillingebis hin zu Siebenlingen aufweist.

Dieser Frage bin ich mit Simulationen der Lefiehung und ihrer Auswertung nachgegangen. (Bei
der Darstellung war mir Josef Béhm eine allzeit ansprechbare Hilfe.)

Im Dokumentotto.tnskann fur eine frei wahlbare Anzahbn Lotto-Ziehungen mit (fast) frei wahlba-
remmausn( das m darf die Werte 5, 6 oder 7 annehmei
Paarefi, Agenau 1 Drillingfi und den ARestf ausg:¢
schem Vergleich d€theoretischen) Wahrscheinlichkeit und der (prakesgh-requenz fir das Eintre-

ten dieser Ereignisse dargestellt.

Im Dokumentottol.tnswer den al l e m°gl i chen Ereignisse von
l i ngfi bis zu rA47), dodh huein takellariséher Fdrng, ausgegeben. (Dot &irm
sogar zusatzlich die Zahlen 3 und 4 mdglich.)

SchlieRlich kénnen im Dokumelttto2.tnsd i e Er e Pgar §se AR1 Paared, A1l [
fur mehrerd~olgen von Ziehungegraphisch veglichen werden.

Zur Programmierung (in NspkBasic):

In einer Funktiorziehung(n,m)wird aus einem anfangs mit der Zahlen lrbgefillten Topf durch
Zufall eine Zahl gewahlt, dem gezogenen Tupel zugefiigt, und aus dem Topf (dessen Umfang dann um
1 verrirgert wird) enthommen, bis das Ziehusiggpel den Umfagm erreicht.

Eine Alternative zur o. g. Ziehung waehungl(n,m) Bei ihr wird auch der mit den Zahlen h ge-

fullte Topf angelegt, jedoch nach der Ziehung einer Zahl diese im Topf auf O geset#t kBnn sie,

sollte die nachste (oder eine spatenger aktuellen Ziehung ausgewéhlte Zahl damit -@bestim-

men, Ubergangen werden. Dieses Verfahren ist jedoch insofern gefahrlich, als es in einrS&é&hidios

fe hineinlaufen kénnte. Das wére in deaum vorstellbaren Fall, dass der Zufallsgeneratdr Isei

einer schon gezogenen Zahl Afestbei CtA, sie al s

(Wenn man diese Ziehuny&riante ausprobieren will, muss man in den entsprechdate+Pro-
grammen die Anweisungel:=ziehurg(n,m)durchziel:=ziehungl(n,mgrsetzen.)

Die 3 Prgrammelotto(anz,n,m) bislotto2(anz,n,m)rufen die Funktiorziehung(n,m)(bzw. zie-

hungl1(n,m)) genauanz-mal auf. Nach jedem Aufruf wird das gezogemd upel untersucht. Dabei tut

die NspireFunktioncp Lsi(liste)gute Dienste, denn sie gibt eine Liste nltivelche die Differenz der
Elemente von liste enthalt. D. h. benachbarte Zahlen erkennt man in der Ergebnisliste an einer 1, nicht
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benachbarte an einer Zahl gré3er als Iké@men die Paare, Drillinge etc. einfach erkannt und ausge-
zahlt werden.

Die drei NspireDokumente sind jeweils mit einem einleitenden Text und einem Beidpédénsatz
versehen, sodass es leichtvatjtere A ¢, b e r f | ¢Efahruggenfmit Lotteriespieh zu sammeln.

Sehr empfehlenswert in dieserasammenhang ist ein Artikel von Maria Koth [1].

Another View onL ottery games
by Wolfgang Propper
In Germany (it will be similar in other countries), TV viaware "graced" twice a week with the re-

sults of he current lottery draw. For the monrleyngry gamblers who have staked different amounts of
coins, the pure numbers of the draw may be important. Because they decide on profit or loss with the

play.
The sulle mathematician may be interested in other doest

What is the probability that only even numbers appear in the draw (very small, less than 1%), or that

the drawshowsonl y pri me numbers (even rarer, abwut O0.

numbers is highest 3 (almost not at all, about

Significantly more frequent appear the also otherwise viakesevents. Namely that a draw has ex-
actly one twin(i.e. 2 consecutive numbers like 11 and 12 or 37 and 38), one triplet, sevesalpvin
septuplets.

I pursued this question with simulations of the lottery drawingtheidevaluation. (Josef was an al-
ways responsive help for nier representing the outcomes

In the documernibtto.tns for a freely selectable number of lotto dramith (almost) freely selectable
mout ofn (the m may take the values 5, 6 or 7), the number for "exactly 1 pair", "exactly 2 pairs", "ex-
actly 1 triplet" and the "remainder" can be counted. The result is presented as a table and with graphical
comparison bthe (theoretical) probability and the (practical) frequency for the occurrence of these

events.

In the documernibttol.tnsall possible events from "exi#¢ 1 pair” over "1 pair and 1 triplet” up to "1
septuplet” (fom= 7) are output, but only in tatariform. (There for m even additionally the numbers
3 and 4 are possible).

Finally, in the documeriotto2.tnsthe events "1pair”, "2pairs”, "1 triplet" driremainder" can be com-
pared graphically for several draw sequences.

For programming (in NspirBasic):

In a functionziehung(n,m) a number is randomly chosen from an urn initially filled with numbers
1 throughn, added to the drawn tuple, and remowed the urn (whose content is then decreased by
1) until the targetuple reaches the length iof.

An alternative to the above drawing wouldZiehungl(n,m) In this case, the urn filled with the num-
bers 1 ..nis also created, but after drawing a numbigs number is set to 0 in the urn. Thus, if the
next (or a later) number selected in the curreatvccoincides with it, it can be skipped. However, this
procedure is dangerous in that it could run into an infinite loop. This would be in the hardiyaiblag

O\



DNL 121 Wolfgang Propper: LotteriespieieLottery Games p 13

case that the ralom number generator "gets stuck” on a number already drawn, i.e. draws it again and
again.

(If you want to try this drawing variant, you have to replace the instruzigdrziehung(n,mpy
ziel:=ziehungl1(n,mn the correspondintptto programs).

The 3programdotto(anz,n,m)to lotto2(anz,n,m)call the functiorziehung(n,m)(resp.

ziehunlg(nm)) exactlyanztimes. After each call, the drawm-tuple is examined. Here, the Nspire
functiongl.ist(liste)does a good job, because it returns a list containing the difference of the elements

of liste. That is, adjacent numbers can be recognized irethét list by a 1, and nemeighbored num-
bers by a number greater than 1. Thus, the pairgtsjmtc. can be easily recognized and counted.

The three Nspire documents are each provided with an introductory text and an example data set, so
thatitisesytogamddi t i onal fexpeneece With loterny games.

You can find German and Blish versions of these file in mth121.zip.

Recommended readinglar i a Kot hés paper (in German) [ 1]
T —
Fertig *
Ioﬁo(10000,49,6):© Deutschland
"Anzahl" 10000 "Normal" 5047
"1Paar" 3831 "2Paare" 594
"1Drmll." 435 "Rest" 93
Fertig
A poss B prob C freq 1 —
45
1 50.48 50.4 | @ 30
2 1 Paar 38.83 38.1 | £ 1
g 15
3 2 Paare 5.82 5.¢ ]
4 1 Drill. 3.88 4.3 0 —
‘: Ract n ar n .(:' MNormal 1 Paar 2 Paare 1 Drill. Rest
%8 ="Normal" poss
Screen shots of the German version
lotto1(50000,78,7):© gibts auch nicht
"Anzahl" 50000 "Normal" 27606_
"1 Paar" 17966 "2 Paare" 2660
"3 Paare" 73 "1 Drill. " 1355
"2 Drill. " 2 "1 Vierl." 01
"1 Fiinfl. " 4 "1 Sechsl." 0
"1 Siebenl." 0 "1 Paar+Dri." 228
"2 Paare+Dri. " 5 "Paar+Vierl. " 10
| "Paar+Fiinfl. " 0 "Dii.+Vierl. " 0

Fertig
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-

Aposs Bprob Cfreq 704
1 Normal 55.76 s | o0
2 1 Paar 35.48 3 504
3 2 Paare 5.30 -
i £ 401
4 1 Drill. 2.65 0
5 P+Drill. 0.47 [58130—
6 3 Paare 0.19
7 Vierl. 0.16 207
8 2P+Dri. 0.04 10-
9 P+Vierl. 0.04
10 2 Drill. 6.77e3 4.0 04
11 FUnfl. 6.77°3 8.0 =
=
12 Sechsl. 4,513 g
|==|

One screen shot of the English sien:

1 Paar

:

I
I

L - s
S EEZREISEEEEGEO
5 5 5 Z
o _ o = & 2 @08 8T =
@ T T
o 0o oo n n a4 =
c
(]

poss

lotto2(50000,39,7)

A

"Number" 50000 "Normal" 14003
"1Pair" 21646 "2 Pairs" 7656
"1 Triplet" 3772  "Other" 2923
Fertig
fre3:=freq {28.01,43.29,15.31,7.54,5.85 >
| v
Aposs BprobcCfrel Dfre2 Efre3 3545_'
= | .
| Norma.. 27.77 29.00 27.68  28.01 |53
2 1 Pair 43.21 42.00 44.68 43.29 E_’ 15'
s
3 2Pairs 15.43 16.00 14.58 15.31 3| ]
4 1Triple.. 7.72 6.00 7.64 7.54 W g4
+ — -t Tt T T SCH MNormal 1 Pair 2 Pairs 1 Triplet Other
B poss

[1] https://www.matheonline.at/materialien/maria.koth/files/allerlei/Lotto.doc

[2] https://www.lotteryresuis.co.za/tools/lotto/

[3] https://1library.net/document/y4xngmizteriesteachingchancecoursewritten-chancechane-

teachers.htin



https://www.mathe-online.at/materialien/maria.koth/files/allerlei/Lotto.doc
https://www.lotteryresults.co.za/tools/lotto/
https://1library.net/document/y4xngm0z-lotteries-teaching-chance-course-written-chance-chance-teachers.html
https://1library.net/document/y4xngm0z-lotteries-teaching-chance-course-written-chance-chance-teachers.html
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A Tool for Solving Quadratic Bivariate Diophantine Equations
Bhuvanesh Bhatt (and Josef B6hm)

In DNL#1201 was busy with one of BhuvaneBhh at t 0 s

library, mTaylor AlImost all of his functioawork excellent. Some of them are very very extended and

comprise some V200 screens of code.

fauned enthis luge T924/200

So,l came across his function for solving quadr&tiocphantineequations. Its code given on 13

screens full with very tight code in very small characters. This was my challenge, to Brapient

at least for TINspirei and ifpossiblefor DERIVE, too.

It wasreally hard work and took me many hours, eveningkeaendays. The storgf the Diophantine
Equationd its successes and failurieare told in this contribution.

| added my name under the title (in parentheses) because | came across some severe bugs in the origi-

nal code during the transcription proceshijch | tried to corect. | learned a lot about this type of
equations finding very interesting resources in the web. Most helpfulpagron websitd6] given

at the end of the article.

| start with Bhuvaneshos

dhetree &/20@sqgrden shiet o f  t

Diophant({a,b,c,d,e,f},{X,y}) solves the quadratic bivariate diophantine equation
ax*b-x-y+cy+d-x+ey+f = 0, {a,b,c,d,e,fi u, forintegers {x,y}

Needs: CFracExp, ContFrcl, Divisors, ExtGCD, ListSwapm

Examples:

Diophant({42,8,15,23,174915}{x,y}) Y x=-11 and y=1,

exps list(Diophant({0,2,0,5,56,7},{x,y}).{x,y}) Y

[[105,-2][-9,1][-21,7][-27,64]F29,69][-35-12][-47 -6][-161;3]],
Diophant({0,0,0,5,22,18}.{x,y})Y x=22-@n1+8 and y=5-@nZ1,
Diophant({8;24,18,5,7,16},{x,y}) Y x=41.@n2 174@nZi 4 and y=37@n2 116 @nZi 4 or

X=17-@n2 174 @nZi 2 and y=2-@n2A 116 @nZi 2,
Diophant({1,0,4,0,01},{x,y}) Y x=1 and y=0 or x=1 and y=0,

Diophant({1,0,3,0,0,1},{x,y})Y false,

Diophant({1,0;2,0,0;1},{x,y}) Y x=cosh(@nd n ( é ) y=sina(@d3l n ( E@)R

and @n3? 0

or é

Note: Diophant returns falsettfiere are no solutions for {x,y} in the integers.
Diophant can currently solve any solvable linear, elliptic, or parabolic equasavell & many hyper-

bolic (including some Petlype) equations.

Fi T 5 TrszFuvT FE ]’FET
- E Contral (I-0[ar|Find.. chdeT

Fi T FE™ TszTruvT FE ] FE™
- E Control [I<0ar|Find.. HndeT ]

EE1Dphaht(15t,xg}

tFunC
tE0iophantCfa b, c,d, e
he diophantic eguation akx
2HdExtekgH=0 a,b,c.d, e
EEFE {x,g}1EEﬁuuahe5h Bhatt

I =2ix elements expected in list":ilstll
+agilst[2]+bbilst[3]5cct lst [4]3dd: 12t [
I#eeilst 6]+ i I ZlwhenifPartilstlii]
= and imagolstliilr=0.0,1,13,ii,1,62=

E,F},{KA T2 zolues t
'E. 3+b*x*g+c.* -~
282 for inte

tLocal sa.bb,cc.dd,ee,ff.tmp.tnpl.thnpd, b
rpl, pellsubi If dimdlsti2eiReturn "Error

=i and imaaclstliilx=0,0,1,10,1i,1,6%&1
‘Return "Error: {a,b
ntegers"izeros(sint
I+ 2a=0 and bb
wextgodi{lst[4],l1st[2]2+tmplipartitnp]l [1
1,253Emp2 1=t (8 T%pa
mpliReturn whentfPartils
[1]l=moditmplll],1ls
Jqstmpd and xg[23=mn
2i=1=st [4 1%tmp3stmpZ, Fa za i EndIf
(I 2a=0 and
= Eeturn wheni(fPart{es<bbir=0,xall1="

co=E an

=0 and

22 @y
BIE A Erpoa+Tok 15 1+hna

C,d,e,ft must be 1
wa.wa L1 10+ nps
co=E Thenimathtool

FLitmpl (21, 23 A mp2et)
EleT lmeaic

ditmpll2], 1=t [4]1tm
d bb#0 and ddsee-bhb*

MATHTOOL ERD AUTO FUMC &

MATHTOOL

DEG ERACT

FUMC &

he

f

u

I
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Far
- {—lEnntr‘nllIf’D Uar‘ Fmd MDdET

v Fyw FE""
- {— CDHtr‘“Dl Ir’l:l Lzt Flnd |r'1n:n:le ]

t=Ls Eeturn when{FPaPt{eefbb} =gl 1=~
eesbb and =xglZ2]= E talzel or whenifPa
Ftﬂ?df?b) =, xu[l] mp3 and xul2l=-dd-bk
talse

ti 2320 and coc=0 and bb#E and dd+es-bbt
f#0 Thenimathtool~divisors(dd+es—bb+ff
}+tmp:au%m9ht(tmp,'tmp}+tmp Return math
toolsmor EEqﬂuhen(FPart(ﬁtmp[11] - =]
= E E[ll] eer bbb and x? [2]={0d
d*ee b*FF)Ki mpliili—ddi-bb,falzer,ii,
l.odipttmplaitEndIf

11§ bb*Z-4kaz+ccid Then

il
:G
o
r
t
1:

1
"

i

o)
.

t bb™E-dkagtccill Then
Zeros i Chh™d- 4*aa*cch*qq“2+2*(bh*ee 2HC
*dd)*q?+ee“2 dcokff, ?q)+tmp If whenti
agitmpll ]o=0 and imagitmpl212=0,false
e, trueriREeturn falsei If tm [lﬁ}tmp[ﬁ
maihLDDIN115t5uapttmp 2 m? foceili
?itmp[llh Flnnr(tmp[2]5}+tmp1 f tmpll
Ampl[2]1:Return falseiReturn mathtool
morLsegiwhenifPart o0 - Chb+il i+ee )+ 0 Chb+
iteed Z—drcckazkli2+dd+i i+ 00 0Ok
2=yl ]=11 and =xyl2]=¢ -Chbh+iites )+l
Chb#litee i E—dkcoHtaakli orddeii+FFi )

MATHTOOL DEG EXACT FUNC &

ri T Fzw Tr3vTFHvT FE T FE~
- E Contral |I-<0War|Find. MDdE‘T

MATHTOOL

FEe ™ TEv
- :[— I:Dntr'--:-l I.-0War Flnd |r'1n:n:|e|

KRl AUTO FUNC &

CCbb#iitee ) E—dwcck{aakli i~ Z2+ddsi i+ T30 0 ibbfaa}*IitNPE[3]}+tm52[3] Tf tmpE[S]*t
SL24cch.falsed or when(fPart(f -Chbdiite d-t NE 1 l#2e=0 Theni!clerositmpZ[]l I+tmpl
ei=Jt (hb#]itesd~2— dkcck{azel 1 2+dd+ii+f g™ +dd*qq+tmp2[1]*FF qq}+tmp Feturn m
fordrsc2eccai=0,xglll=ii and =gl2]=C-Cbb athtnalxd1aphaht( f, l.tmp2[3]
#iitee)—JCibb*ii+tee) 2—ddcckiagdil™2+dd tmp[l xE or maihinnlxdluphantt{ﬂ,ﬂ
#1100 2% ooy, falsed, ii,tmplll], tnpl T2[1i mp2l31, -tmp 21> ? Elzeima
[2132 £h£an \NDFﬂEE?ﬂwhEhﬁNDdﬂtNPi[ I#tmpl+ii
EndIf “2+dd*11+tmp2 1 1+Ff tmEEIEJ*dd tmp2 [1 1+
11T bb™Z2—-d+aztoc=0 Then:gcdiaa cc}+tmp1- eel=0,yqy=ii,falzel ce111hg(a =itm
If signcimplydsionisar: “tmpl+implt {aa,b T2 Imadotmpa [T T4eaio13 33 5 Empt =xpr Listit
b, oo /tmp1+tm5 {tmp2[1]}+tmp2[1] tsign ME . gy i+tmp: Return NathtDDl\NDF{SE? xg
(Ebfaa)*Jﬁtmp [Flastmp2 (3121 Lmp2[3]1+d ]=£mp2[3]*tmp1*ﬂtmp2[1]*ee—tmp2[3 #idd ik

MATHTOOL ERD RUTO FUMC &

Fer FirTF4yr Fsv
- {— Control|[I-0ar Fmd P"lDdE'

MATHTOOL

- {— CDHtr‘“Dl I-0|Uar Flnd H-:n:le

ERD AUTO FUMC &

Fzr Fzr T FYr n;v

thSolubions of the homogeneous equat.ion
Sk 2 Hhdsky oy 2+ =10
I dd=0 and ee=0 and bb"Z-4*aztccii and

]=tmp2[3]*tmp1*(tm§2[1]*ee tmpElE]*dd)* d=U _and ee=L and bb™Zi-d+azkcC i and
LNESA iee+2*tmE2[ ]*tNEI*LNE iilastmp3 FPaPt(I(bbAE dkgzkccd =0 Then: If =01
—ttmp2 [314tmpletmp[ii 1"2+ee* [11]+tmp Return x?lll =0 _and =xa[2]1=0 or _mathtool~
2[3]*FF}fﬁtm§2[3]*dd tmEE ll*ee and xy dlnphant 2433, bbb+l (bbb 2-d+agtcc)
[2]1=tmp2 1l 1+trnpleitnpZ [ ]*dd trpzll J+ee Non x?} ar maihinnlhdlnphanti{ﬂ Q,0, 243
JELIE S22k ne 2 [ I nplatepT 11 Dvdn i.b b 2—d#az#cc), OF, w0 Cbb 2—Fkaz
P33+ mp?[i]*tmpl* mplii]™*2+dd+tmplii 14+ *cc)+tmp mathtnnlkd1u150P5i 4*aa*FF}+tm
m 2[1]*FF)Hitmp2 3l#dd—tmp2 [l l1+esl,ii, 1 El faugmentotmpl, E r2tmpliReturn math
dlm(tmp))) EndIfiEndI+ oolwmorise (whentF artitmpl il ]1-Cbhbb+tm

1]

#Ctmpl [ii J+dsazsf s tmpllii]) ) C2%tmp
) U and fPartCitmpl [il 1+dkaakff Cbmpl [
1lrasC2%tmpd =0, xyll I=tmpl [1i ]-Cbb+tmp

MATHTOOL RRD AUTO FUHC &

Hwr Far
- I—lEnntrnllI/D ar Flnd MDdE‘T

FATHTOOL

Fuv_FE Fsv
- :[— I:Dntr'--:-l I/III Lar|Find.. |r'1n:ude ]
FFftmp+FF ontinued fraction expanzio

KRRl AUTO FUHC &

11 103 T24bmpai=0, xg[l] =trmplITii]-Chh+tm

)*(tmp1[11]+4*aa*F Srtmplliila)s(24tmp

and xg[E]—{tmpilll]+4*aa*FFKitm§1[11]} E

roCARtmp s, Falser,ii, 1, dimchmpl sl I aa=1 and bb=0 and flooriflabs{cciia=
tEndIf IfabsCoc? and Cabsiffi=1 or cc=G0) Then
(I dd=0 and ee=0 and bb*Z-d*aztcc 0 The

n fI cc=liReturn whenof loor o - 20=l0 -Ff
If £ff=0iReturn =gll]1=0 and xgl2]1=0:g9cdi 2 E[l] =[i-fti,false,falsel

acdiaa, bbby, corstmpil I+ mnd(FF tmp)#ﬂ Ret t 18 Fr=liReturn whentecil, co=-1 and #gll
orn falsed aaftmi+aa bbbt mp+bE Coo b MpR e 1=0 and (xul2l=1 or xu[Eﬁ—'l),False,und
=FFXLNP+FF EBContinued fraction expansio ef

Rs..

i1

 ff=-1liReturn =a[21=0 and (xgl[l]l=1 or

MATHTOOL ERD RUTO FUMC &

E rsv
- {—ll:nht,r*n:hlllftl Uar‘ Fmd NDdE ]

MATHTOOL

Fer | Fae Ter
- {— l:n:nhtr*nl 1.0z Flnd |HDdE'T ]

ERD AUTO FUMC &

IF f=-1tFeturn xal21=0 and {xglll=1 ar
?[1]—'1) oF whentccid or cc=l,false,x
ul and TaulZ101 or xa(212-1%, ondets

fEndIf

t0=fine pell5ub{nn} Funcilocal me If £1
oo L thnp =L Chns iReturn unimplidindpart
(mathtnnlkcFPacexp(I(nn) wial2l. 23 +tmp
£ moditm 1:2*tmp+tmp:mathinnlxcnnt
froclimath DDl\EFPEGEXPﬂJﬁhH? trp s ) Ftmpt
faetHumitmpl, getDean(tmp)}=End uhc

i

o
M

[

?etHumime) etlenomitrnp st EndEunc

aa=1 BE=d_and Gc{ and Floor o

cad#fC-cch and f=-1

ellEubi oo iFELmpd {tm§[1] I( cc)*tmp[zl
[11+1¢ cc)*tnp[?] Atmp3+ mp: Return £

p = and Cxylll=d- [1]1-tmpl2]3-2 and

{KE[2]='{tmp[1] tmp[ 12020240 -cchd or
I=Ctmp[1] tTE]j])KiE*Ii SCC)I) ook X

1= ﬁtmE[1]+tmp <2 and (x3[2]='ttmp
I=tmp (2127024 codd aor w2 ]=Ctmpll]-
EE%])H(2*J('GG))))
1

MATHTOOL RAD AUTO FUHC &

Fax] Fue|_F5 rs-
|v {—lCDntPDI |I=-’D|Uar“|F1r‘|d |P1-:ude- ]

cc))#Ii ool and £¥=-1 Then
ellEub('cc)+tmp {LNEIIJ—J('GG)*tmp[El
[11+00 cotmp 2] tnp3+tnp: Beturn i

mp =3 and (x=gll]=C tmE[ll—tmp[ElhKE and
(x3[2]='(tmp[1] toap [2]12040240 oo o
wg [ ]=itmp[1]—LNE[EJ}X{E*I{'GG}}} ot x?
[1]1=¢ m5[1]+tmp[ 172 and (xyglZ]l=-(tmp
11-tmp 21320240 C-coly or xgl2]=ctmpll]-
tmp (210024 ~coaiid

fEndI

tuninel

:EndFunc

MATHTOOL DEG EWACT FUHC &

FATHTOOL

KRl AUTO FUHC &

Can you imagine thieard work?
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Before | started writing the Nspieer si on | ¢ hec k e di aBdl fownd thae sorhetos
them are not correct. So, the solution of examplee®dot fit. | was surprised that even the linear Di-
ophantine equations gave wrong results. Seeethdtrof example 3. Another type wighb, ¢, fi 0

andd = e= 0 gave also wrong results. (screenshot follows below).

Unfortunately, | have little knowleddeto be honest, very little knowledgdout D.E. (except the lin-

ear ones). § | had to starain intense internet research and | asked our Bkjggrt Johann Wiesen-
bauer forassistanceSupported by his advice and a couple of useful websites | could abesetefi-
ciencies:

TheV200-TI-screen showthe original results for foubiophantine equations. The Notagp gives
the correct answers.

5x+22y=-18 and 12x+34y-6=0

diophant({ 0,0,0,5,22,18 } {xp }) » {d=1s={ 9,2} }
5 x+22+y+18r=22-k_—162 and y=36-5-k_ > 0
diophant({ 0,0,0,12,34,-6 } {uy}) » {d=2s:={3-1}}
12+ u+34-v—6lu=17k_+9 and v=-6-k_-3 - 0

X*-4xy+3y’-104 = 0 and 6x’+5xy-6y"-338 = 0
diophant({ 1,-4,3,0,0,-104 },{ x» })
» x=-77 and y=-25 or x=-37 and y=-11 or ¥=-23 and v=-25 or x=-7 and y=-11 or x=7 and y=11 or
x=23 and ¥=25 or ¥r=37 and y=11 or xr=77 and y=25
124 xoy+3-92-104{xr=-77 and y=-25 > 0 [
diopllant({ 6,5,-6,0,0,-338 },{p,q }) » p=-8 and g=1 or p=-7 and g=-4 or p=7 and g=4 or p=8 and gq=-1

6°p2+5°p° q—6° q2—338|p=-8 and g=1 or p=-7 and g=-4 or p=7 and g=4 or p=8 and q=-1 * 0

x y+3x+4y-42 = 0
diophant({ 0,1,0,3,4,-42 },{ uy })
» 1u=-58 and v=-4 or u=-31 and v=-5 or u=-22 and v=-6 or u=-13 and v=-9 or u=-10 and v=-12 or
u=-7 and v=-21 or u=-6 and v=-30 or u=-5 and v=-57 or u=-3 and v=51 or u=-2 and v=24 or
u=-1 and v=15 or #=2 and v=6 or u=5 and v=3 or u=14 and v=0 or #=23 and v=-1 or u=50 and v=-2

Compare the above results with the results given by #82/Moyage 200:

|vialﬂlgrébr*all3ra31c,|ljtmer* Pr*rgsmlﬂlclerash Upﬁ
mdiophanti{é S -6 @ O 338k ,{x Lp
#="208 and u=13 or x="92 and y=5 p
Bdiophantiid O O 95 22 18¥,4x g*
=22 Bn3+8 and y= -5-Bn3 -1
mdiophanti<l -4 3 @ @ -1043, Lx P
#=-154 and u=-25 or == 74 and a= -
Bdiophantiié 3 -& @ @ -338T.Lp B
p=-"224 and 9q=11 or p= -124 and g4=4p

ant¢{6,.5,.76,.0.0,"338% {p, . qg>d

MATHTOOL ERD RUTO FUWC 4.0

Calculation needs much more calculation tiomethe T+92/VV20Q though.
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I tried to do my best and finally, | got a version which could solve all examples given by Bhuvanesh.
|

_ diophant 101103
diophant({42,8,15,23,17,-4915}, { xy) Define LibPub diophant (Ist,xy)= .
{x=-11 and y=-1} Func

3

105 -2 Local aa,bb,cc,dd,eeff,tmp,tmpl,tmp2, tmp3,pells:
Local tmp3

exp P list(diopkant{{ 0,2,0,5,56,7 },{ uy }),{ u v}} © Bhuvanesh Bhatt

_291 ; If dim (Is?#ﬁ:Return "Error: six coefficients expe
aa:=Ist[1 :bb:=lst[2}:cc:=lst[3]:dd:=fsr[4}:ee:=lsr‘
-27 64 6
-29 -69 _
35 -12| |If E (when(fPart(1st[i]}=0 and imag(1sdii ]}~
470 ii=1 '
7161 =3 © linear diophantine equation
diopkant({ 8,-24,18,5,7,16},{;;1};}] If aa=0 and bb=0 and cc=0: Return mathtool\

174 k 2441k —4 and y=116-k 2+37-p || "ed case
- - —andy= - | If aa=0 and cc=0 and bb#0 and dd- ee—bb* ff=0
diophand{1,0,4,0,0,-1},{x})

{x=-1 and y=0,x=1 andy=0}
diopkant({ 1,0,3,0,0,1 },{xz},}) cise 1©

If aa=0 and cc=0 and bb+#0 and dd- ee—Dbb- [f+0
diopkant[{ 1,0,'23030,"1}9{3@}’})‘ .| tmp:=mathtool\divisors (dd- ee—bbﬁ‘j:ﬁonaug] =

Return when|fPart = =0,xy[ 1]=E and xy[2]=
bb bb

| was surprised to find a soluti@nwhich should consist of integers orilypresenting cosh and sinh,
| ogarithm and square roots ¢é



