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ON THE STUDY OF DISSECTION OF CUBES FROM CUBOIDS

Abstract:

In 1940’s, Bouwkamp proposed the study of dissecting squares from rectangles. Among the study;,
the problem of the least number of dissected squares has been open for decades.

In this project, we first propose a corner dissection method, associated with the famous Euclidean
algorithm. By reducing nearly three fourths of the number dissected by the primitive Euclidian
algorithm, our method indeed establish a suitable upper bound of the minimal number of dissected
squares from the given rectangles

Meanwhile, the Euclidean algorithm has also been considered to dissect the cubes from cuboids.
We analyze the fundamental properties of the method and establish a prototype of upper bound
function for the minimal number of dissected cubes. Moreover, the method of corner dissection has
also been implemented for some cuboids, which also exhibits the acceptable improvement being a
suitable upper bound.

Keywords: Corner dissection, Rectangles dissection, Cuboids dissection.
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F( m,m,km+1) =F(m, m, km)+F(m, m,1)=k+m? -

km 1

q%\' 3-15

(8) %f(m, hm,km+1) af?fﬁj}{%_{g_{fj%l’mlb%—ﬁ%}(m, hm, km)#1(m, hm,1) - 5|
F(m, hm,km+1) =F(m, hm,km) +F(m, hm,1)=kh+hm? -

km

q%\' 3-16

9 EH(mmkm+i) - I<i<m ’f?ﬂa'ﬁﬁ’iﬂ—“’J%I’[JH',%“B?E(m,m,km)ﬂl(m,m,i) > 4[]
F( m,mkm+i)=F(m,mkm)+F(m, m,i) =k+F(m,m,i) -

km i

q%\' 3-17
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(10) #f(m, hm,km+i) » 1<i<m ’foFEJ}Ifj’EIf”J%[JH'.;‘%%’ﬁE(m, hm, km) #1(m, hm,i) > 2[]

F(m, hm,km+i)=F(m, hm, km)+F(m, hm, i)=hk+F (m, hm, i) -

km i
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y

[ﬁ[ 3-18
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(12)
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(mLm+Lm+11,mm) o BEYRAY > 7 L H[aﬁrF’j:-‘"J%Uyr,pfj}j' ﬁb?ﬁ!éﬁ;‘%ﬁﬂﬂ 1 Fr
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[ﬁ[ 3-20
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=k+km?+Fm m+1,i)> 1<i<m o
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Q%ﬂ 3-21
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RiF=> F(m, hm+1, km+1) = F(m, hm, km)+L(hm,1, hm+1, km+1,1, km; m)
= F(m, hm, km)+F(m, 1, km)+F(m, hm+1, 1)
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(15) ZHCR MM, hm+1, km+i) > FEUEIUR T (m, hmokm) B 2
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[ﬁ[ 3-23
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pRlfF= F(m, m+j, m+i)=F(m, m, m)+F(m, j, m)+F(m, m+j, i)
=1+F@m,j, m)+Fm m+j,i) -

(A7)  E=HCREI(m, mj, km ) - %‘}‘”J% TR (m, mokm) & TR Y L B
(m,i,m+ j,km+i, j,km;m) Z/[lqEﬂ 3-25 - ’5[1<J<|<mE¢] REIRT: L plmmge JF‘U
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F(m, m+j, km—+i)=F(m, m ,km)+F(m, j, km)-+F(m, m+j, i)
=k-+F(m, j, km)+ +F(m, m+j, i) -
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[ﬁ[ 3-25

(18) =4 HH(m, hm+j, km+i) - Qﬁf’iﬁeUL .m%?ﬂ(m hm,km) i > 25 {7 1] 8 2]
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L H[E’?H:“’J% AV ORI BRSNS AR S EPRE 53R (m, § km)
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=hk-+F(m, j, km) +F(m, hm+j,i) -
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3.2.2. MEPIE m;t

RISEIPYF9 53 N > 23 P00 £ (m,n, ) 7 2 4 (i, ) fl1» TSR L
B T %‘am F(m,n, ) R ST

-1 f(m,n2)<mn/ ;

f-2 f@111)=1- f(kkk)=1;

-3 f@n0)=nl > £(2,2n,20)=nl ;

f-4  f(k,kmkO)<f@ml)=ml > Effik>3 -

PRI PR [J A U
FLn=1f@nt) » F(2,2n,20) = f(2,2n,2/)

ot f(mon ) <F(mn, 0) b o g b SR ERATEE TOR TR o
12353 *ﬁ W’J JenSBER T 1o U e mlp

F(m,m+1,m+1):F(m, m, m)-+F(m, m+1, 1) +F(m, 1, m)=1-+m+2m?

F(m+Lmm)=F(mmm)+F@Lmm)=1+m* e
FSIMEE M SR AL LA 1L, m m)SR G e R P [
RSP R e = A L V=7 Bl Ji&lF'EJ]‘E“:W [FpHE = ]JF' U el (RE - R
B 1 VR RIAVREES -

g [l’l&lFEJ[E'ﬁ]‘Tui’['lFr”“ [pHE] J}UF”@A? i [J(m,m+1,m+1)7s’/(m+1,m,m)i§
e

3.2.2.1. ;'%*h‘ﬁ%}(m, m+1, m+1)
i Uil %UF}FJEEE ke 5T m B HeR l'ﬁ%?f'@‘[ﬁ%iﬁ]‘ﬁ% °

3.2.2.1.1. (2k-1,2k,2K) » k>2

S Mg P J?’&Uii}lﬁﬁﬁ % (2k =1, 2k) - J*U’?“/Fw[a'fb (K K) ~ AT (k-1Lk-1)
FIR T2,k =1) » BERUP (2k =12k, 2K) iy 7y o Z5iPT S DR Bl (2k, 2k =1,2K) > F LK
Bl SO P R (2K, K K) 0 (2K k=L k=) A= i (2K, 2,k =1) » D1 3-27 -
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2

G(2k —1, 2k, 2k) = G(2k, 2k —1, 2K)

=2F (2k,k, k) + 2F (2k,k -1,k 1) + F (2k, 2,k —1) ©

P - UK k-1k-1) - (2k,2,k-1) F’]@L*’Jr;rfﬂﬂj;wj;gj,'jsk fgﬁg]m ﬁg\ﬁgj'ﬁjﬁﬁ\ il -
(1) K 5 BB~ ZSIPTA' T (2K k=L k=D [l 2k -2,k ~Lk~1) F1 (2, k ~L k1)

PR T o T PIED kL BRI TR (2 kL k-1 A2k, 2,k -1) = TR
RE 2 pVI-THE > P

G(2k —1,2k, 2k) = 2F (2, k, k) + 2F (2k, k 1, k —1) + F (2k, 2,k —1)

=4+2{F(2k-2,k-1,k-1)+F(2, k-1, k-1)}+ k(k-1)

— 2 —
P ) +k(k2 1)

e 3,1

2 2

M F(2k —1,2k, 2k) =1+ (2k —1) + 2(2k —1)* =8k* + 6k +2 * Z5 {52! »
. . , 1
F(Il’mZS’g’ 13 > ...E%lj‘ » G<F; F“[’m—jtl}}_‘\lﬁlj ) Gz—F °

B 2 ET 2
FUT-TfE KRR TIHE R
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(@ k-2k-DAI(2Lk-1) » PP (2.k-2k-1) I 2,k -2,k -2 F1(2 k-2.1) « [filfi
9+ U (2K, 2,k 1) 9 (2K, 2,k —2) 1 (2K, 2,0) » [
G(2k 1,2k, 2K) = 2F (2K, k,K) + 2F (2K, k -1, k 1) + F (2K, 2,k —1)
2122+ F(2k-2K=2)+F(2k—-21)+ F(2Lk-1)}
H{F(2k,2,k —2)+ F(2k,2,1)}
=k?+9k -6 °

FMELE > i m=3. 7 11> - - G<F 5 [l Hm A 5 Gz%,: .

3.2.2.12. (2K,2k +1,2k +1) » k>1

FHITE AR R PR (2K, 2k +1, 2k +1) 58 (2K, 2K, 2k +1) H1(2K, 1, 2Kk +1) » i 2 E‘-'Jm%m;
PR (2K, 2k, 2k + ) ETIH

2k+1

k
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&%ﬁ' 3-28
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G(2k,2k +1,2k +1) =G(2k, 2k, 2k +1) + F(2k,1, 2k +1)
=F(2k,k+Lk+1)+2F (2k,k,k) + F(2k,k -1,k -1) + F (2k, 2,k —1)

+F(2k,1,2k +1) °

[FARRY > (2K, 2K, 2k +2) 5[ K tﬁﬁﬁrﬁ& ﬁE\'JE!’zﬁnJ*EJT [ﬁJEIU:”J?éI’U_fJ;‘-C o

(1) FF{" k P}ﬁ EI'(E?«']‘ » k1 5% ﬁE\ﬁEI'r’ el
F(2k,k+Lk+)=F(k+Lk+1Lk+1)+F(k-1Lk+1k+1)
=1+F(k-Lk-1Lk+1)+F(k-12k+1)
=1+F(k-1Lk-Lk-1)+F(k-1,k-1,2)+F(k-1,2,k+1)
k* Kk

S
2 2

F(2k,k-1k-1)=F(2k -2,k -1k -1)+ F(2,k -1 k —1)
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_p kD)
4

o 21, 5 33 ) .
fRIF= G(2k,2k+1,2k+1)=7k +§k+ n o I F(2k, 2k +1,2k +1) =8k“ + 2k +1 » =%
o : : , 21

S 1 = , , ) eee , o Al% ?’L: /'\_1\ y ~ o
PIEHHim =6 > 10> 14> [ > G <F 5 i m & 1 fy G~ F

(2) ’ér[ K kZHEEE}\TEJj k£l tﬁﬁ B Bl
F(2k,k+Lk+1) =1+F(k-1k+1,k+1)
=1+F(k-Lk-Lk+1)+F(k-12k+1)
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=2+F(@2,k-2k-1)+F(21k-1)
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2
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4
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Filef lﬁl e 7 ﬁ 2
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it E DRI s iy m A TN 0 G 40 21F 132 H [T m KB B © G i i
pE=F/8 -

3.2.2.2. ;'%*h‘ﬁ%}(m, m-1, m-1)

[FIRES > 2SR 55 m g B R i -

3.2.22.1. (2k+1,2K,2K) » k>1

)

T 212 BYH - 35 E G (2K, 2k +1,2K +1) = G(2K, 2k, 2k +1) + F (2,1, 2k +1) » < [
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AI' E@Z\.J 5 =) = — 2_= —_—
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: 5, 13
Uik BT[RBT 2Kk 42K -4 o
(2) ﬁ'l K EL R > G(2k+1, 2k, 2K) 4k +5 k—4
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Al by VN Ll Y SN 7 5
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U PR+ F (2K k=L k=1) FIG(2k, k—Lk) 59T k Hh B (0 i = 1) k=S
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F(16,7,7)=F(4,7,7)+ F(2,7,7) =2+ F(2,6,7)+ F(2,1,7)
=2+F(2,6,6)+F(2,6,1)+14 =37 ;
G(16,7,8) = 2F (16,4,4) + 2F (16,3,3) + F (16,2, 3)
—8+2{F(12,3,3)+ F(4,3,3)} + {F (16,2,2) + F (16,1, 1)}
=8+2{4+1+3°}+24 =74
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F71'] G(16,15,15) =187 - jfij F(16,15,15) =1+15% = 226 -

o [ pl o FSF KRN 8 FUBRETRL A JF[]‘FFuG(Zk 2k —1,2k —1) FUgrEEt

[F=HH s ?&H[ﬁuﬁ—h :
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=4+F(2,2,2)+F(1,2,2)+F(3,1,2)+F(2,2,4)+F(,2,4)+6+51

=82 b
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