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The collection of squares
shown in Figure 1(a) can
be cut out and folded on

the line segments in the interior
of the diagram into a 1 x 1 x 1
cube or put differently, a 1 x 1 x 1
box;. Figure 1(b) shows a
drawing of a cube meant to
suggest its 3-dimensional nature.

"#$%&'%()*%# )+# ,# -%&&.-/)%*#%0# 1#x 1
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<6=# +5%?# .@,($&.+# ,*6# ;)734.# A
+5%?+# +%(.#,66)/)%*,&# .@,($&.+:
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<,#6%/+#,*6#&)*.+#64,?)*7#?5.4.#.67.+
(../#%*&'#,/#9.4/)-.+#?5.*#64,?*#%*
,#+5../#%0#$,$.4=>#;)734.#1<,=#,#1C87%*:
"&&# /5.#E%3*6.6# 0,-.+# <4.7)%*+=# ,4.#
C87%*+# <C# +)6.+=># /5.4.#E.)*7#1F# 0,-.+
<4.7)%*+># )*-&36)*7#%*.#3*E%3*6.6
4.7)%*=#/%/,&:#G)+4.7,46)*7#/5.#&)*.+#%0
,#$%&'%()*%# )*+)6.# /5.#3*E%3*6.6
4.7)%*>#%*.#-,*#/5)*H#%0#/5.#E%3*6,4'
%0# /5.# $%&'%()*%# ,+# ,# 4.-/)&)*.,4
<%4/5%7%*,&=#$%&'7%*# /5,/#()75/#E.
-%*9.@#%4#*%*8-%*9.@:#I4/5%7%*,&
$%&'7%*+#,4.#$&,*.#$%&'7%*+#?5%+.
)*/.4)%4#,*7&.+#,4.#!JK># 1LJK>#%4# AMJK:
"+#,#74,$5># /5.#$%&'%()*%# )*#;)734.
1<,=#5,+#1C#9.4/)-.+># M# 0,-.+#,*6#1!
.67.+:#N5.+.#*3(E.4+#%E.'#O3&.4 P+
0%4(3&,# 0%4# -%**.-/.6# <%*.#$).-.=
74,$5+Q# !<9.4/)-.+=# R# "<0,-.+=# #S
#<.67.+=#T#A:#U%/.# /5,/#$%&'%()*%.+
5,9.#9.4/)-.+#%0#9,&.*-.#A># V># %4# C

<+%(./)(.+# -,&&.6# /5.#6.74..#%0# /5.
9.4/)-.+#S# /5.#*3(E.4#%0# .67.+#,/# ,
9.4/.@=:#N5.#C89,&.*/#9.4/)-.+#%0# /5.
74,$5#,4.#%0# /?%# /'$.+Q# +%(.#,4.#%*
/5.# )*0)*)/.# <3*E%3*6.6=# 0,-.#,*6
+%(.# ,4.# )*# /5.# W)*/.4)%4X# %0# /5.
+)($&.# -)4-3)/# /5,/# 0%4(+# /5.# )*0)*)/.
0,-.:# Y*#;)734.#1<,=#?.#5,9.#$<A=#T#M>
$<V=#T#C#,*6#$<C=#T#V>#?5.4.#E%3*6,4'
C89,&.*/#9.4/)-.+#,4.#V# )*#*3(E.4#,*6
)*/.4)%4# C89,&.*/# 9.4/)-.+# ,4.# J# )*
*3(E.4:

!"#$%&'()' *+,'-' ./00&.1"/2' /3' 45$+%&4' 16+1
+%&'+'7/08/9"2/'+2:';"00'3/0:'1/'+'('x ('x (
</=>16&' .$<&)' *<,'?%+;"2#' /3' ('x ('x (
</=@';6".6' 4$##&414' "14' AB:"9&24"/2+0
2+1$%&@' <$1' /2' +' 30+1' 4$%3+.&' &:#&4' 16+1
:/2C1'9&&1' "2'AB47+.&' +77&+%' 1/'9&&1)' *.,
-'./00&.1"/2'/3'(D'('x ('45$+%&4@'<$1'E';"00
2/1'+00/;'+'7/08/9"2/'1/'6+F&'G6/0&4@H'"2
16"4' .+4&' +' ('x I' %&.1+2#$0+%' 6/0&)' *:,'-
7/08/9"2/';"16'(D'45$+%&4'<$1';6".6';"00
2/1'3/0:'1/'+'('x ('x I'</='&F&2'16/$#6'16&
./$21' /3' 45$+%&4' "4' ./%%&.1@' 16&' 7%/<0&9'
"2'7+%1' <&"2#' 16&' 7%&4&2.&' /3' G"21&%2+0H'
JBF+0&21' F&%1".&4)'K6&'7&%"9&1&%' /3' 16"4
7/08/9"2/'"4'(J)

!"#$%&'I)'L/08/9"2/&4'16+1'3/0:'1/'('x ('x I
</=&4)'K;/'/3'16&4&'6+F&'7&%"9&1&%'II'+2:
/2&@'7&%"9&1&%'(M)

Y/#)+#?.&&#H*%?*#/5,/#/5.4.#,4.#.@,-/&'
11# $%&'%()*%.+# <%0# /5.# VF# $%&'%8
()*%.+#?)/5#.@,-/&'#B# +23,4.+=# /5,/
0%&6# /%#,#1#x 1#x 1#E%@:#Z'#?,'#%0
$4,-/)-.# 0%4#?5,/# 0%&&%?+># /4'# /%# 0)*6
/5.(#,&&#E.0%4.# &%%H)*7#,/#;)734.#V:# Y/
/34*+#%3/# /5,/# )0# %*.# -3/+# .67.+#%0# ,
-3E.# /5,/# 0%4(#,# +$,**)*7# /4..#%0# /5.
-3E.# <,# -%**.-/.6# 74,$5#?)/5# *%
-)4-3)/+#/5,/#)*-&36.+#,&&#%0#/5.#9.4/)-.+
%0# /5.# -3E.=># /5.*#%*.# -,*#3*0%&6# /5.
-3E.#,*6#0&,//.*#)/#%3/#/%#%*.#%0#/5.#11
$%&'%()*%.+#)*#;)734.#V:#U%/.#/5,/#,+
/4..+># /5.#.67.+# /5,/#%*.# -3/+#(,'#E.
)+%(%4$5)-# <+,(.#+/43-/34.=#74,$5+
,*6#'./# /5.#$%&'%()*%.+# /5.'#3*0%&6
/5.# -3E.# /%# ,4.# 6)00.4.*/:# N?%
$%&'%()*%.+#,4.# -%*+)6.4.6# /5.# +,(.
<)+%(%4$5)-=# )0# /5.'#,4.# -%*743.*/#S
%*.# -,*# -3/#%3/#%*.#%0# /5.# /?%#,*6
$&,-.#)/#%*#/%$#%0#/5.#%/5.4:#Y/#(,'#*%/
E.#$%++)E&.#/%#/4,*+&,/.#,*6#4%/,/.#/?%
-%*743.*/#$%&'%()*%.+#64,?*# )*# /5.
$&,*.# /%#%*.#,*%/5.4#E.-,3+.#%*.
()75/#*..6# /%#W/34*#%9.4X#%*.#%0# /5.
+5,$.+#E.0%4.#$3//)*7# )/#%*# /%$#%0# /5.
%/5.4#+5,$.:#Y*#%/5.4#?%46+>#%*.#*..6+

FOLDING POLYOMINOESTO BOXES

*"$+,- )./0+1'&!-

(a) (b)

(c)
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,#W4.0&.-/)%*X# /%# /4,*+0%4(#%*.#%0# /5.
+5,$.+#)*/%#/5.#%/5.4:
Y/# )+# -%*9.*).*/# /%# -&,++)0'# $%&'8
%()*%.+# 04%(#9,4')*7#$%)*/+#%0#9).?:
I*.#+3-5#$%)*/#%0#9).?#)+#/%#-%3*/#/5.
*3(E.4#%0# -.&&+# )*#?5)-5#9.4/)-,&
<5%4)[%*/,&=# &)*.+# )*/.4+.-/# /5.
-%&3(*+# <4%?+=#%0# /5.#$%&'%()*%># ,+
?.&&# ,+# *%/)*7# )0# /5.+.# 9.4/)-,&
<5%4)[%*/,&=# &)*.+# -3/# /5.#$%&'%()*%
)*/%# -%**.-/.6# +.7(.*/+:# Y#?)&&#3+.#
/5.# /.4(# 9.4/)-,&&'# -%*9.@# ,*6
5%4)[%*/,&&'# -%*9.@# /%#6)+/)*73)+5
/5.+.# -,+.+:# Y0# ,#$%&'%()*%# )+#E%/5
5%4)[%*/,&&'# -%*9.@#,*6#9.4/)-,&&'
-%*9.@# Y# ?)&&# -,&&# )/# ,# -%*9.@
$%&'%()*%:#\%(.#$%&'%()*%.+#,4.
,-/3,&&'# -%*9.@# )*# /5.# +/4%*7.4# +.*+.
/5,/# /5.'# ,4.# % x & 4.-/,*7&.+:
D%?.9.4># 0%4# 0%&6)*7# $%&'%()*%
23.+/)%*+># +3-5#$%&'%()*%.+#,4.#%0
&)//&.# )*/.4.+/#+)*-.# )/# )+#*%/#6)00)-3&/# /%
+..# /5,/# /5.'# -,**%/# 0%&6# /%#,#E%@:
]5.*# /5.4.# )+# ,# 43*#%0# -.&&+# )*# /5.
9.4/)-,&# <5%4)[%*/,&=#6)4.-/)%*# Y#?)&&
3+.# /5.#*%/,/)%*#,E /%# )*6)-,/.# /5)+>
,*6# +%#%*.# -,*# -%6.#,#$%&'%()*%#E'
3+)*7# /?%#%46.4.6# +/4)*7+>#?5)-5# Y
?)&&# +.$,4,/.# E'# ,# +.()-%&%*># /%
)*6)-,/.#/5.#W$,4/)/)%*X#+/43-/34.#%0#)/+
-.&&+:#N5.#.*/4).+# )*# /5)+#*%/,/)%*#?)&&
+-,*# /5.#$%&'%()*%# 04%(# &.0/# /%# 4)75/
,*6# 04%(# /%$# /%# E%//%(:#I*.# -,*
.@/.*6# /5.#*%/,/)%*# /%# -%6.# /5.# -.&&+
/5,/# ,4.# *%/# -%**.-/.6# ?5.*# ,
$%&'%()*%# )+# *%/# 9.4/)-,&&'# %4
5%4)[%*/,&&'#-%*9.@:#I*.#-,*#,&+%#*%/.
/5.#*3(E.4#%0#$,4/+# /5,/# /5.#*3(E.4
%0# -.&&+#5,+># /4.,/)*7# /5.# -.&&+# /5,/
6%*P/# &).# )*# ,# -%**.-/.6# $).-.
+.$,4,/.&':#D.4.#,4.#/5.#W6,/,X#0%4#/5.
/54..#.@,($&.+#)*#;)734.#A:#;)734.#A<,=
,*6#A<E=#-%*9.@^#;)734.#A<-=#9.4/)-,&&'
-%*9.@#E3/#*%/#5%4)[%*/,&&'# -%*9.@:
N5.#*%*8-%*9.@#.@,($&.# )*#;)734.#A
5,+#B#$,4/+#5%4)[%*/,&&'#,*6#F#$,4/+
9.4/)-,&&':

1:#1>C>1#^#1>#V>#1A

A:#1>C>1#^#1>A>1>A# U%/.#%*.#-%3&6#?4)/.#/5)+#<1>A=A

V:#1>C>1#^#A>#1A>#A
C:#1>C>1#^#1A>#AA

F:#1>C>1#^#1>#AA>#1
B:#1>V>A#Q#<A>1=A

M:#AV ^#1>AA>1
L:#VA^#1A>A>1A

!:#1>C>1^#V>#1V

1J:#A>V>1^#1A>V>1#####
11:#1>AA>1^#A>V>1
Y0#?.#/,H.# )*/%#,--%3*/# /5.#$,4/+#%*&'
,*6#*%/# /5.)4#%46.4># /5.*# /5.+.# -%6.+
6%# *%/# 3*)23.&'# 6./.4()*.# /5.
$%&'%()*%# )*9%&9.6# <.:7:# C# ,*6#F=:
D%?.9.4># )0# /5.#%46.4#(,//.4+># /5.*
/5.+.#-%6.+#6%#6)+/)*73)+5#,&&#11#-,+.+>
E3/#)/#)+#*%/#.@,-/&'#-&.,4#5%?#/%#64,?
/5.#$%&'%()*%#04%(#)/+#-%6.:
_%*9)*-.#'%34+.&0# /5,/# ,#$%&'%()*%
/5,/#0%&6+#/%#,*#' x ( x ) E%@#-%*+)+/+#%0
A'( R# A') R# A() T# A<'( R# ') R# ()=
+23,4.+:#N53+># 0%4# ,# 1#x 1#x A#E%@
0%&6.6#04%(#,#$%&'%()*%#%*.#*..6+#1J
+23,4.+># ,*6# 0%4#,#1#x A#x A#E%@#%*.
*..6+#1B#+23,4.+:

Warm up:
.̀4)0'# /5,/# 0%4#9,&3.+#%0#* T#1>#A>#V>#C>

/5.4.# .@)+/+# ,# $%&'%()*%# ?)/5
5%4)[%*/,&# W-%6.X#,&&# A+# /5,/# -,*#E.

0%&6.6#/%#,#1#x 1#x * E%@:#<Y#6%*P/#H*%?
)0#/5)+#$,//.4*#-%*/)*3.+:=
"#9.4'#7.*.4,&#23.+/)%*# /5,/# )+#*%/
?.&&#.@$&%4.6#)+Q

Question 1:
]5,/#$%&'%()*%.+# 0%&6# )*/%#' x ( x )
E%@.+a
D%?.9.4># .9.*#23.+/)%*+#,E%3/# /5.
(%4.# +$.-),&# -&,++#%0# 1#x 1#x * E%@.+
5,9.#(,*'# %$.*# ,*6# 3*.@$&%4.6
23.+/)%*+:

Question 2
1:#]5,/# )+# /5.# +(,&&.+/#$.4)(./.4#,*6
?5,/# )+# /5.# &,47.+/#$.4)(./.4#%0# ,
$%&'%()*%#/5,/#0%&6+#/%Q
,:#1#x 1#x * E%@
E:#' x ' x ( E%@
-:#' x ( x ) E%@
Question 3
b)9.*#,*# )*/.7.4#& /5,/#%--34+#,+# /5.
*3(E.4#%0#+23,4.+#0%4#,#-%*9.@#' x ( x
) E%@>#0%4#?5)-5#$,4/)/)%*+#%0#& )+#/5.4.
,#$%&'%()*%#/5,/#0%&6+#/%#/5)+#E%@a
O@/.*+)%*Q# Y0# & )+# /5.# *3(E.4# %0
+23,4.+# /5,/#%--34+# 0%4#,#$%&'-3E.
?)/5#& +23,4.+>#0%4#?5)-5#$,4/)/)%*+#%0
&># +,'># )*# /5.#5%4)[%*/,&#6)4.-/)%*# )+
/5.4.#,#$%&'%()*%# /5,/# 0%&6+# /%# /5)+
$%&'-3E.a# c%&'-3E.+# ,4.# /5.# V8
6)(.*+)%*,&# ,*,&%7#%0#$%&'%()*%.+:

!"#$%&'A)'K6&'(('/3'AN'7/08/9"2/&4';"16'O'45$+%&4'16+1'3/0:'1/'+'('x ('x ('</='*.$<&,)
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11!"#$"%&'()
!"#$%&"
'%(%)*+,
-.*&%*

N5.#$%&'-3E.+#?)/5#C#-3E.+#,4.#+5%?*
)*#;)734.#C:#

!"#$%&' J)' K6&%&' +%&' P' "2./2#%$&21
7/08.$<&4';"16'J' .$<&4)'K6&' 1;/' </11/9
&=+970&4'+%&'./2#%$&21)

N?%#%0# /5.+.#$%&'-3E.+#,4.#E%@.+# )*
/5.#+.*+.#E.)*7#3+.6#.,4&).4# <1#x A#x A
,*6#1#x 1#x C=:#U%/.#/5.#9,4),/)%*#)*#/5.
*3(E.4#%0# W+340,-.X# +23,4.+# )*# /5.+.
$%&'-3E.+:# U%/.# /5,/# /5.# /?%
$%&'-3E.+# )*# /5.# E%//%(# 4%?# ,4.
-%*743.*/# /%# .,-5# %/5.4# 3+)*7# ,
4.0&.-/)%*#,*6# +%# /5.4.#,4.#%*&'#M
)*-%*743.*/#+3-5#$%&'-3E.+:
I*.#4.+3&/# /5,/# )+#$4%E,E&'#)($&)-)/# )*
?5,/#%/5.4+#5,9.#6%*.>#E3/# )/# )+#5,46
/%# +,($&.# /5.# 4.+.,4-5# &)/.4,/34.# 0%4
?5,/# )+#H*%?*#+)*-.#(3-5#?%4H#)+# )*
/5.#0%4(#%0#-%($3/.4#.*3(.4,/)%*+>#)+
/5.#0%&&%?)*7Q
Y0#Z# )+# ,# 1#x 1#x * E%@># /5.*# /5.#E%@
-%*+)+/+#%0#A<A* R#1=#+23,4.+#,*6#/5.4.
)+#,#$%&'%()*%#?)/5#$,4/)/)%*#<A* R#1=A
5,9)*7# /?%# 4%?+#%0# A* R#1# -.&&+:#N5.
$%&'%()*%#+5%?*#)*#;)734.#F#0%&6+#/%
,#E%@#?)/5#/5.+.#6)(.*+)%*+:

!"#$%&'N)'!/%'+'Q'+1'0&+41'('16"4'7/08/9"2/
;"00'3/0:'1/'+'('x ('x Q'</=)

U%/.# /5,/#$%&'%()*%.+#?)/5#*3(E.4+
M#,*6#L#<;)734.#V=#5,9.#/5.#)*/.4.+/)*7
$4%$.4/'# /5,/# /5.'# -%*/,)*#%*&'#%*.
$,4/:#b)9.*#/5,/#?.#5,9.#B#+23,4.+# )*
/5.+.# $%&'%()*%.+# ,*6# /5.# %*&'
<$4%$.4=# 0,-/%4+#%0# B# ,4.#A#,*6#V>#?.
$%/.*/),&&'#5,9.# /5,/# VA ,*6#AV -%6.+
()75/#0%&6#/%#,#1#x 1#x 1#E%@#,*6#)*#0,-/
/5.4.#,4.#$%&'%()*%.+#/5,/#?%4H:#U%/.
/5,/#3+)*7# -%(E)*,/%4)-+# ,&&%?+#3+# /%
7)9.#,*#3$$.4#E%3*6#%*#5%?#(,*'#VA
$%&'%()*%.+# /5.4.#,4.:#N5.# 0)4+/# 4%?
%0#V#+23,4.+#-,*#%*&'#E.#-5%+.*#)*#%*.
?,'># ,*6# /5)+# 4%?#5,+# /54..# -%&3(*+:
N5.#*.@/# 4%?#%0# +23,4.+# -,*#E.# &)*.6
3$#3*6.4#%*.#%0# /54..# -%&3(*+#,*6
/53+# /5.4.# ,4.# ,/#(%+/# /54..# +3-5
)*-%*743.*/#$%&'%()*%.+:#].#-,*
(,H.#,# +)()&,4# -%3*/# 0%4#,*#3$$.4
E%3*6#0%4#/5.#*3(E.4#%0#$%&'%()*%.+
?)/5#5%4)[%*/,&#-%6.#AV:#N5.# 0)4+/# 4%?
-,*#E.# -5%+.*# )*# /?%#?,'+># ,*6# /5.
*.@/# 4%?#-,*#E.# -5%+.*# /%# &)*.#3$
3*6.4#%*.#%0#/?%#-.&&+#)*#/5.#$4.9)%3+
4%?:#;)*,&&'># 0%4# /5.# /5)46# 4%?>#,7,)*>
/5.4.#,4.# /?%#?,'+# /%# &)*.#3$#3*6.4
/5.# $4.9)%3+# 4%?># +%# 3+)*7# /5.
03*6,(.*/,&#$4)*-)$&.#%0#-%3*/)*7#?.
5,9.#/5,/#/5.4.#,4.#,/#(%+/#1#x A#x A#T#C
6)00.4.*/#$%&'%()*%.+# /5,/#?.#-,*
5,9.#?)/5# /5)+# -%6.:#N53+># )*#7.*.4,&
?.# +..# /5,/#?)/5%3/#W)*+)75/X#%0# /5.
H)*6#?.#+..#)*#;)734.#F#/5.4.#,4.#(,*'
-,+.+# /%# &%%H# /54%375# /%# /4'# /%# +..
W-%*+/,*/X#$,4/)/)%*+# <+3-5#,+#VA ,*6
AV 0%4#,#1#x 1#x 1#E%@=#/5,/#()75/#0%&6#/%
,#1#x 1#x * E%@#?5.*# /5.#$%&'%()*%
5,+#A<A* R#1=#+23,4.+:

Question 4
d./#+ E.#/5.#+./#%0#$.4)(./.4+#/5,/#-,*
%--34#?5.*# 0%&6)*7#,#1#x 1#x * E%@:
]5,/# -,*#E.# +,)6#,E%3/# /5)+# +./#%0
*3(E.4+a#

General problem:
N5.4.#,4.#(,*'#*3(E.4+# /5,/# -,*#E.
,++%-),/.6#?)/5#,#$%&'%()*%Q#&># /5.
*3(E.4# %0# +23,4.# -.&&+# )*# /5.

$%&'%()*%^#, /5.#$.4)(./.4#%0# /5.
)*0)*)/.# 0,-.#%0# /5.#64,?)*7#%0# /5.
$%&'%()*%# )*# /5.#$&,*.^# /5.#*3(E.4+
/5,/#,$$.,4#)*#,#$,4/)/)%*#%0#&:#O@$&%4.
/5.# +$,-.#%0# /5.+.# )*/.7.4#$,4,(./.4+
0%4#?5.*#%*.#-,*#0%4#+34.#%4#-,*P/#0%4
+34.#-%*+/43-/#,#$%&'%()*%#?)/5#/5.+.
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