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DRAWINGS OF NUMBER SEQUENCES
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#$%&%'(&%')(*+' &%(,-*,')(.$%)(./0,' /,' .(12$.' ,-
%3.%*,/4%5+' /*' 2&(6%,' 78!9:' #$%,%' /*0516%' .$%
.&(*,)/,,/-*'-;' ('<-6+'-;'=*->5%62%' /*')(.$%)(./0,
.$(.'>(,'<1/5.'1?@' 5/.%&(55+@'-4%&' .$-1,(*6,'-;'+%(&,
>/.$'0-*.&/<1./-*,';&-)'(55'015.1&%,'A%:2:'B$/*(@'C*6/(@
D&(</(@'E&%%0%FG'.$%'/)?-&.(*0%'-;')(.$%)(./0,'/*'.$%
>-&=?5(0%G' .$%'2&->/*2'&-5%' .$(.')(.$%)(./0,'$(,' ;-&
/*,/2$.' /*.-' ,-')(*+'(&%(,'-;'=*->5%62%'-1.,/6%'-;
)(.$%)(./0,'8'</-5-2+@'%0-*-)/0,@'<1,/*%,,@'%.0:'

B1&&%*.' 01&&/0151)@'?(+,' ,-')10$' ./)%'6%4-.%6' .-
)(.$%)(./0(5' .--5,'6%4%5-?%6' 5-*2' /*' .$%'?(,.' .$(.
,.16%*.,' 6-*H.' &%(5/I%' $->' )10$' %5%)%*.(&+
)(.$%)(./0,' /,' <%/*2' 6/,0-4%&%6' &%215(&5+:
J(.$%)(./0(5')%.$-6,' /)?&-4%'(*6' .$%-&%),' ,.(+
.$%-&%),' >$/0$' 0&%(.%,' (' .%*,/-*' ;-&' .$%' 78!9
)(.$%)(./0,'>%' ,$-156' .%(0$:'K*%'>(+' .-' ,.&%.0$
,.16%*.' 0-*0%?./-*,'-;')(.$%)(./0,' /,' .-' ,$->' .$%)
%3()?5%,'-;'L1/0=8,.(&./*2'L1%,./-*,' .$(.' .$%+' 0(*
>-&='-*'.-'$(4%'.$%',%*,%'-;',(./,;(0./-*'/*'6/,0-4%&/*2
*%>' .$/*2,' ;-&' .$%),%54%,'(*6' .$(.' (&%'(.' .$%' ,()%
./)%'?%&$(?,'(5,-'*%>'=*->5%62%:'

#$%' /.%),' /*' .$/,' 0-51)*'>/55'<%'6&(>*' ;&-)'2&(?$
.$%-&+@'0-)</*(.-&/0,@'(*6'-.$%&',1<M%0.,'>$/0$'(&%'*-.
>/6%5+'&%?&%,%*.%6'/*'.$%'01&&%*.'78!9'01&&/0151)'<1.
>$/0$' /551,.&(.%' .$(.' ,/)?5%8.-8,.(.%'?&-<5%),'0(*
,%&4%' .-' %*0-1&(2%' ,.16%*.,' .-' .&+' .$%/&'$(*6'(.
6/,0-4%&/*2'*%>' .$/*2,'(*6'(,=/*2'*%>'L1%,./-*,
(<-1.')(.$%)(./0(5' /6%(,:'C*',-)%'0(,%,@' /.' /,'*-.'.$(.
*-.$/*2'(.' (55' /,'=*->*'(<-1.' .$%'L1%,./-*,'<%/*2
?-,%6' <1.' N&%;%&%*0%,O' .-' >$(.' /,' =*->*' (&%
)/*/)/I%6' ,-' ,.16%*.,'>/55' .&+'*%>' .$/*2,' .$(.
?%&$(?,'N%3?%&.,O'$(4%'-4%&5--=%6:'P/*0%'*-.'(55'-;'.$%
.%&)/*-5-2+'1,%6')(+'<%'?(&.'-;'0-))-*'=*->5%62%@
<(0=2&-1*6'=*->85%62%'/,'(4(/5(<5%'4/('('25-,,(&+Q'

$..?,QRR>>>:+-&=:01*+:%61RS)(5=RE5-,,(&+:$.)5

T(4%';1*'(*6'5%.'1,'=*->'/;'+-1')(=%'?&-2&%,,'-*'(*+
-;' .$%,%'L1%,./-*, <+' ,%*6/*2'(*'%)(/5'>/.$'P.16%*.
U%,%(&0$'/*'.$%',1<M%0.'5/*%'.-Q';&<.=+.>)?@+.>

This research problem involves translating
between geometric drawings and sequences of
numbers associated with these drawings.
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%62%,:'D'0-**%0.%6'2&(?$'/,'-*%'.$(.'0-*,/,.,'-;'(',/*25%'?/%0%@
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.$%',()%'?(/&'-;'6/,./*0.'4%&./0%,'A)15./?5%'%62%,F:'#$%'6%2&%%
-&'4(5%*0%'-;'('4%&.%3' /*'('2&(?$' /,' .$%'*1)<%&'-;'%62%,' .$(.
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-<.(/*'.$%',%L1%*0%'-;'*1)<%&,Q'"@'"@'[@'X@'X@'9@'9@'9
Inverse Problem
E/4%*'(' 0-55%0./-*'-;'*-*8*%2(./4%' /*.%2%&,@'>$/0$' ;-&
0-*4%*/%*0%'C'5/,.'/*'6%0&%(,/*2'-&6%&'A\-3'!',$->,'%3()?5%,F@
/,'.$%&%'('2&(?$'>/.$'.$%,%'*1)<%&,'(,'/.,'6%2&%%,'-&'4(5%*0%,]
C;',10$'('2&(?$'%3/,.,@'.$%'*1)<%&'-;'/.,'4%&./0%,'>/55'<%'%L1(5
.-' .$%'*1)<%&'-;' /.%),' /*' .$%' 5/,.:'T%&%' C'>/55' &%,.&/0.')+
6/,01,,/-*' .-' 0-**%0.%6' 2&(?$,' .$-12$' ,-)%./)%,
0-*,.&10./-*,' 5%(6/*2'1?' .-'(' 0-**%0.%6'2&(?$'>/55'*-.'<%
0-**%0.%6:'^,/*2' .&/(5' (*6'%&&-&'-*%' 0(*' .&+' .-'6&(>' .$%
2&(?$,'>/.$'.$%'2/4%*',%L1%*0%,'/*'\-3'!:
\-3'!Q'A#&+'.-'6&(>'2&(?$,'>$/0$@'/;'+-1'(&%',100%,,;15@'$(4%
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`$%*'+-1'(&%',100%,,;15@'+-1&'2&(?$')(+'$(4%',-)%',?%0/(5
?&-?%&./%,:'V-&' %3()?5%@' .$%&%' /,' ('>(+' .-'6&(>'('2&(?$' ;-&
,%L1%*0%' A%F' ,-' .$(.' .$%' &%,15.' /,' (' .&%%' A0-**%0.%6'(*6'*-
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(.6&.0#.*7/)8*2&'*04*=-/0.*3%/+$09*45
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9$?.0*(.'*45*3.9%..(*2&'*54%*(4@.*(&#,
#,/--.09.(* $'*#/0*2.*(..0*',/'* ',.*'/(A
#/004'*2.*340.*2:* $0?4A$09*/* 5/#'
/24&'* ',.*3.9%..(*45* /*9%/=,*/-%./3:
A04+0*'4*B.40/%3*C&-.%*7!DEDF!DGH)I
>5*J*$(*/*9%/=,8*',.*(&@*45*',.*3.9%..(
45* $'(*?.%'$#.(* $(* /0*.?.0*0&@2.%8
+,$#,*$(*.6&/-*'4*'+$#.*',.*0&@2.%*45
.39.(*45*',.*9%/=,;
����������!"#$ %&'()$ )'*$ '"$ +,+"
"-./+&$01$,+&234+*$01$055$,'6+"4+7$
>0* -$9,'*45* ',$(* $'* $(*04'*=4(($2-.* '4
3%/+*/*9%/=,*+$',*',.*3.9%..(*$0*K4L
!7#)
M* -$('* 45* 040F0.9/'$?.*3.#%./($09
$0'.9.%(* ',/'* /%$(.(*/(* ',.*?/-.0#.(*45
(4@.*9%/=,* $(*A04+0*/(*/*3.9%..*4%
?/-.0#.* (.6&.0#.;*N$9&%.*!* (,4+.3*/
(=.#$/-* ':=.*45* #400.#'.3*9%/=,* ',/'
/%$(.(* 5%4@*/* #40?.L*=4-:940* 7',$(
.L/@=-.*2.$09*/0*GF940)*',/'*,/(*2..0
(&23$?$3.3* $0'4* '%$/09-.(;*O4'*/--
3.9%..* (.6&.0#.(*,/?.*/*3%/+$09*45
',$(*A$03*',/'*9$?.(*%$(.*'4*',.@;
Research question
P,$#,*3.9%..* (.6&.0#.(*/%$(.* 5%4@
'%$/09&-/'.3* #40?.L*�F940(*3%/+0* $0
',.* =-/0.Q* 7N$03* 0.#.((/%:* /03
(&55$#$.0'* #403$'$40(* 54%*/*3.9%..
(.6&.0#.* '4*/%$(.* 5%4@*/* '%$/09&-/'.3
#40?.L*�F940;)
N4%* .L/@=-.* $'* $(*04'*3$55$#&-'* '4* (..
',/'8* $0* /33$'$40* '4* ',.* =%.?$4&(
.L/@=-.I
R8*R8*R*/%$(.(* 5%4@*/* '%$/09-.S*H8*H8*R8*R
/%$(.(*5%4@*/*TF940S*T8*H8*H8*R8*R8*/%$(.(
5%4@*/*UF940;
<,4&9,*$'*@/:*04'*2.*/==/%.0'8*$'*$(*/
5/#'* ',/'* .?.%:* '%$/09&-/'.3*=-/0.

#40?.L* =4-:940* ,/(* /'* -./('* '+4
?.%'$#.(*45*3.9%..*'+48*(4*',$(*455.%(*/
0.#.((/%:* #403$'$40* 40* /* 3.9%..
(.6&.0#.* '4* /%$(.* 5%4@* /* #40?.L
'%$/09&-/'.3*=4-:940;
P.*,/?.*3.?.-4=.3* ',.*6&.('$40(
/24?.*+$',* %.9/%3* '4* '%$/09&-/'.3
#40?.L*=4-:940(;*V&==4(.*40.*2.9$0(
+$',*/* ($@=-.*040F#40?.L*=4-:940;
M%.*',.%.*3.9%..*(.6&.0#.(*',/'*#/0*2.
42'/$0.3* $0* ',$(* ($'&/'$40* ',/'* #/01'
/-(4* 2.* 42'/$0.3* 54%* '%$/09&-/'.3
#40?.L*=4-:940(Q*M-',4&9,* $'* $(*04'
./(:* '4* =%4?.* $'8* .?.%:* 040F(.-5F
$0'.%(.#'$09* 7($@=-.)*=-/0.*=4-:940
#/0*2.*3.#4@=4(.3*$0'4*'%$/09-.(;
N$9&%.* R* (,4+(* ',/'* ',.* 3.9%..
(.6&.0#.*+.*$0$'$/--:*-44A.3*/'8*U8*U8*T8
H8*H8* R8* R8* R* #/0*2.* %./-$W.3*2:*(.?.%/-
9%/=,(*+,$#,*/%.*'%$/09&-/'.3*#40?.L
=4-:940(* ',/'* /%.*04'* $(4@4%=,$#
7(/@.*('%&#'&%.);*<,.* '+4*X$0.6&$F
?/-.0'Y* '%$/09&-/'.3*=4-:940(*/%.
(,4+0*($3.*'4*($3.S*:4&*#/0*#,.#A*',.:
,/?.*',.*(/@.*3.9%..*(.6&.0#.;

83%-&+$9$:;<0$3"+=-3,'6+"2$:"0">
3*0.0&()34?$2&3'"%-6'2+5$@>%0"*$<32)$2)+

*'.+$5+%&++$*+=-+"4+?

<,.%.* /%.* @/0:* ',.4%.@(* 75/#'()
A04+0* /24&'* +,.0* (.6&.0#.(* 45
$0'.9.%(* /%$(.* 5%4@* 9%/=,(;* Z0.
/==./-$09* $3./* ',/'*@/:*2.*&(.5&-* 54%
',.* &0(4-?.3* =%42-.@* /24?.8* $(
A04+0*/(*',.*[/?.-F[/A$@$*<,.4%.@8
+,$#,*/==-$.(* 54%*9%/=,(* ',/'* /%.*04'
0.#.((/%$-:* #400.#'.3;* >*+401'* ('/'.
',.* ',.4%.@*2&'*9$?.*/0*.L/@=-.* '4
,.-=*9$?.*:4&*',.*$3./I
J$?.0*/* (.6&.0#.* (&#,*/(* ',.*40.(* $0
K4L*!8* $5* /*9%/=,* 704'*0.#.((/%$-:
#400.#'.3)*#/0*2.*3%/+0*54%*/*3.%$?.3

(.6&.0#.8* ',.0* ',.%.* $(* /*9%/=,* 704'
0.#.((/%$-:* #400.#'.3)* ',/'*9$?.(* %$(.
'4* ',.*4%$9$0/-* (.6&.0#.;* 7Z0.* #/0
%.=./'*',$(*/==%4/#,*(.?.%/-*'$@.(*2&'
#/%.*,/(* '4*2.* '/A.0* ',/'* (4@.'$@.(
',.*4%3.%*45* ',.* $'.@(* $0* ',.*3.%$?.3
(.6&.0#.*@&('*2.*%.4%3.%.3;)
Example:
Z%$9$0/-* (.6&.0#.I* U8*T8*H8*H8*H8*H8*R8*!
N$%('*3.%$?.3*(.6&.0#.I*H8*R8*R8*R8*R8*R8*!
V.#403*3.%$?.3*(.6&.0#.I*!8*!8*!8*R8*R8*!
7\.4%3.%.3*(.6&.0#.I*R8*R8*!8*!8*!8*!);
V$0#.* ',.*9%/=,*/'* ',.* '4=* $0*N$9&%.*H
,/(* R8* R8* !8* !8* !8* !* /(* $'(* 3.9%..
(.6&.0#.8* $'* $(* =4(($2-.* '4* X+4%A
2/#A+/%3(Y*/(*(,4+0*'4*3%/+*/*9%/=,
54%* ',.*4%$9$0/-* (.6&.0#.* 724''4@
9%/=,);*

83%-&+$A$:B66-*2&'230"$01$2)+$C',+6>C'D3.3
;)+0&+.?

[/?.* 5&0*.L=.%$@.0'$09*,.%.8* /03
=.%,/=(*:4&*#/0*@/A.*=%49%.((*40*',.
6&.('$40*45*3.9%..* (.6&.0#.(*/%$($09
5%4@* '%$/09&-/'.3* =-/0.* #40?.L
=4-:940(;

Reference
];* P.('8* >0'%43&#'$40* '4* J%/=,
<,.4%:8* 7R03;* .3;)8* ^%.0'$#.F[/--8
_==.%*V/33-.*\$?.%8*REE!;

�����������������
������������������������������

����������������
�������������������

�����������������������
������������������������

C113 StuResearch FINAL P15_16_Layout 1  10/18/17  11:25 AM  Page 16


