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Necessary and Sufficient Conditions for Solved Problem

of Five Partition of Square Number Set

(Guangxi Technological College of Machinery and Electricity, Nanning, Guangxi, 530007, Chi-
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Abstract; The necessary and sufficient condition for the solved problem R; (n) of square number
set is proved to ben =10,2,4(mod 5),butn # 2,4,5,7,9,10,12,14,15,17,22.
Key words: square number,set,necessary and sufficient condition, £ partition
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1
R:(n): M={1%,2%, -, 0} 5
A,B.C.,D,E
(2)A,B,C.D,E [A] =
[B]=[C]=[D]=[E].
1t 8 E+1.k+

2,k +8,
A={G+D*, (k+D*,(k+6),(k+D7%},
B={(k+2)" . (k+3)", (k+5",(k+8)7"},
[A]l=[B].
214 18
2,0, k418, 3
A={k+1D" (k+6)" . (k+ 9", (k+10)",
k107, (k+17)% ),
B={(k+2)",(k+5)", (k+D*, (k+12)",(k+
157, (k+16)"},
C={r+3)" (k+1" . (k+8)" . (k+11)" . (k+
13)%,(k+18)%}
. [Al=[Bl=[Cl
3t 32
k42, k+32,

k+1.k+

k+1,

35



A={t+D" (k+D" (k+12)",(+ 147,
(k+20)%, (k+22)",(k+25)",(k+31)"},
B={(k+3),(k+5",(k+10)",(k+16)",
(k+18)%, (b + 24, (b +27)*, (£ +29)%},
C={k+D",(+6)",(k+9)",(k+15)", (k+
1717, (k+23)%,(k+28)%,(k+30)°},
D={(k+2),(k+8)°,(k+1D°,(k+13)",
(k+19%, (k+21)%, (k+26)*, (£ +32)"},

A={+D"(k+D", (k+10)°,(k+16)7,
(k+20)%, (k+22)",(k+ 27, (k+29)%},
B={(t+3),(k+57",(k+12)",(k+ 10",
(418", (k+24)°, (k+25)°,(k+3D7"},
C={k+D*,(k+6),(k+11)*,(k+13)*,
(k4177 (k+23)", (k+26)°,(k+32)"},
D={(k+2),(k+8°", (k+9*, (k+157,
(k+19)%,(k+21)%, (£ +28)%, (£ +30)%}.

A.B,C.D » [A]l=[B]=
[C]=[D].
4 50 E+1,k4
2,00k + 50,

A={+D",(k+10)",(k+13)",(k+18)*,
(k=425)*,(k4+26)",(k+32)",(k+39)%,(k+44)*,
(k+47)%},

B={(t+2)",(k+9",(k+10",(k+1D",
(k=423)*, (£ 428)", (k+35)", (k+36)",(k+41)*,
(k+50)%},

C={k+3),(k+8)",(+12)",(k+19)*,
(k+24)*,(k+27)" . (k+31)%, (k+40)*, (k+45)*,
(k+46)"},

D={(k+57%,(k+6)7,(k+1D*,(k+20)°*,
(k+22)",(k+297,(k+34)", (k+37)",(k+43)",
(k+48)},

E={(+D*,(k+D?,(k+157*,(k+16)%,
(k+21)*,(£+30)", (k+33)", (k+38)",(k+42)",

(k+49)%}.

A.B,C,D.E
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[A;J=[B;J=[C1=[D:]=[E] [Al=
[(B]=[C]=[D]=[E]
2 R; (m) 5 R; (n+50)
R; () . M={1%*,2%, 0"} =
AUBUCUDUE, A,B.C,D,E
; [A]l=[Bl=[C]=[D]=
LE]. 50 A,B,
C,D,E , R;(n+50)
3 R; G n=0,
2,4(mod 5) n+#2,4,5,7,9,10,12,14,15,17,22;
[A]=[Bl=[C]=[D]=[E]=
nn+1)@n+1)
30 )

R; () )
D@n+1) = 0(mod>),
n(n+1)(2n+1) =0(mod 5)=>n=0,2,4(mod
5), n %~ 2,4,5,7.

n(n+

n—12, "EDCntD 55 92
30
R, (12) ; on=14, T DCnFTD o0,
30
142 ¢ A, [A]—142=7 ,
R. (14) . n—=15, n(n+1;(()271+1):248'
152 € A, [A]—15?=23
. LR.(15)
n—17. 71(71—0—1;(()2714—1):357, 172

€ A.16° € B,15* € C,14* € D, 13’ € E,
[A]=357=17"468=17>+8%+2?;[ B] =357

=16 +101=16"+10*41*;[C]=357=15*4+132;

[D]=357=14*4+161;[E] =357 =13% +188.

11 € C, 357—15*—11" =11
; 11 € E, 357—13*—11*=67
, 11" € D, [D]=357=
14* + 117 + 6% + 27, 12> € E, 357 —13"—
12 =44 , R;(17)
=19 . n(n+1§(()2n+1) — 494,
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R; (19)

A = {1%,2*,5%,8%,12°,16°},B = {4%,6°,9%,
19%),C={3",14%*,17*},D={7",11%,18*} ,E={107,
13%,15%}.

nn+1)Cn+1)

n = 20 , 20

=574,

R;(20)

A={1%,4*,6,117,20"} ,B=1{2",5%,16%,17%},
C = {3*,12%,14*,15*},D = {7%,8°,10°,19%} ,E =
{9%7,13%,18%}.

" — 29 ,n(n+1)(2n+1>:759’
30
R;(22) ( ).
" — 24 ’ n(n—l—l;(()Zn—}—l) — 980,

R; (24)

A = {1%,2%,4%,6%,7%,10%,117,13%,22°},B =
{3%,9%,19%,23%},C = {5*,15%,17*,21*},D = {§*,
127,14%,24*} ,E=1{16%,18",20%}.

nn+1)2n—+1)
30

n=25 = 1105,

R;(25)

A = {1°.,3%,5%,6,7°,9%,10%,11%,13%,15%,
17*},B={2%,16",19%,22"},C={4*,8%,20%,25%},D
={127,14*,18*,21*} ,E = {23%,24%}.

nn+1)2n+1)
30

n=27 = 1386,

R;(27)

A = {1°,2%,3%,4%,5%,6%,8%,10%,11%,12%,13%,
16%,21%},B={7%,18%,22%,23%},C = {14*,15*,17%,
26%},D=1{9",24%,27"} ,E={197,20%,25% }.

nn+1)@2n—+1)

n=29 . 20

=1711,

R; (29

A=1{1%,27,3,4%,6%,8%,11*,12,16%,22%,
24°},B={5*,10*,19%,21%,28*},C = {13°,17%,18",
20%,23%),D = {7%,14%,25%,29%} ,E = {9°,15%,267,
27° ).

nn+1)2n+1)
30

n=30 = 1891,

R; (30)

A={1%,5*,6",8,12%,13%,14%,16%,18%,26%},B
={4%,10*,11%,15%,23%,30%},C={177,19%,20%,
29%},D={3%,9*,21%,24*,28* ) ,E={2%,7%,22%,25",
2775,

nn+1)@Zn+1)
30
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R; (32)

A={1%,5%,19%,21%,26*,28"},B={2%,7*,17%,
23%,24%,29%),C = {6%,12%,18%,20%,22%,30%},D =
{8%,9%,10°,13%,15%,25%,32%} ,E = {3%,47,11%,14%,
16%,27%,31%}.

nn+1DC@n+1)

n =34 , 30

= 2737,

R; (34)

A={17,3%,11%,19%,33%,34%} ,B={2%,147,267,
302,312} ,C={4*,7%,9%,15%,18%,24%,25°,29*} ,D =
{62,82,10%,27%,28%,32%} ,E={5%,12%,13%,16%,
17%,20%,21%,22%,23%},

nn+1)Cn+1)
30

n=35 = 2982,

R; (35

A = {47,29%,30°,35*},B = {2*,3",5%,97,10%,
127,15%,247,277,33%},C={17,13%,14%,26%,28",
34*},D = {8%,16%,22%,23%,25%,32°} ,E = {6°,7°,
11%,17%,18%,19%,20%,21%,31%}.

nn+1)2n+1)
30

n=37 = 3515,

R, (37)

A = {3%,29%,36%,37*},B = {1?,10%,26%,27%,
28%2,35%),C = {8%,13%,21%,22%,24%,25%,34*},D =
{2%,6%,14%,19%,20%,23%,30%,33%} ,E = {4%,5%,7%,
9%,11%,12%,15%,16%,17%,18%,31%,32%}.

nn+1)C@n+1)

n =39 , 30

= 4108,

R;(39)

A={11%,19*,20%,35%,39%} ,B={1%,5%,7%,16%,
22%,30%,32%,37%},C={3%,10%,15%,19%,31%,347,
362}, D={6,82,9?,21%,23%,27%,28°,38*} ,E={2°,
4%,12%,13%,14%,17%,18%,24%,25%,26%,33%}.

nn+1)Cn+1)

n = 40 , 30

= 4428,

R; (40)

A = {40%,35%,32%,23*,7*,1°},B = {39%,34%,
33%,22%,12%,5%,3%},C=1{38",29%,28",27%,21",
13%,4*,2*} ,D = {37%,36%,25%,20%,19*,14%*,10%,
9°),E = {31%,30%,26%,24*,18%,17%,16*,15%,11%,
8,6 }.

nn+1)2n+1)
30

n=42 = 5117,

R; (42)
A = {42%,36%,34%,30°,1°},B = {41*,35%,32%,
29%,15%,11%),C = {40*,33*,28%,27%,25*,16%,5%,
37



3%2),D={39%,26%,24%,21%,19%,18%,17%,20%,23*} ,E
= {38%?,37%,31%,22%,14%,13%,12%,10%,9%,8%,7%,6%,
42,22,

nn+1)2n+1)

n =44 , 20

= 5874,

R; (44)

A = {44%,39%,37%,30%,12%,2%},B = {43*,38",
35%,33%,13%,9%,4%,1%},C = {42%,36%,32%,31%,287,
62,3%),D ={41%,40%,25%,23%,21%,20%,18%,15%,
7V E = {34%,29%,27%,26%,247,22%,19%,17%,16%,
14%,11%,10%,8%,5%}.

nn+1)2n+1)
30

n =45 , = 6279,

R; (45)

A = {457,447 ,42%,23%,5%},B = {43%,41%,40%,
32%,11%,2°},C={39",38%,37%,36",24*,8*,3*} ,D =
{35%,34%,33%,31%,30%,27,13*,7*,1* } ,E = {29°,
28%,26%,25%,22%,217,20°,19%,18%,17°,16°,15°,
147,12%,10%,9%,6%,47 ).

nn+1)@2n+1)
30

n=47 =7144,

R, (47

A = {477,467 ,45%,287,3%,17},B = {44%,43%,
42%,39%,7°,5%},C = {41%,38%,37%,36%,33%,15%,67,
2°} ,D = {40*,35%,34*,32%,31%,29%,16*,9*} ,E =
{30%,27%,26%,25%,24%,23%,22%,21*,20°,19%,18%,
17%,14%,13%,12%,11%,10%,8%,4%}.

nn+1)2n+1)

=4 ,
n 9 20

= 8085,

R; (49)

A = {49%,48%,47%,33%,9%,1%},B = {46%,45%,
44%,38%,20%,10%,8%),C={42*,41%,40*,39%,37%,
11%,5%,2%),D={36%,35%,34%,32%,31%,30%,29%,
21%,15%,4%) ,E = {43%,28%,27%,26%,25%,24%,23?%,
222,19%,18%,17%,16%,14%,13%,12%,7,6%,3}.

nn+1)C2n—+1)

n=>52 . 20

= 9646,

R;(52)
A = {52%,50%,48%,44* ,11*,9*} ,B = {51%.,47°,
45%,43%,31%,1%),C={49%,42*,39%,38*,37%,33%,
72,3%),D = {467,417 ,40%,36%,34%,32%,25%,12%,
22} ,E={35%,30%,29%,28%,27%,26%,24*,23%,22%,
21%,20%,19%,18%,17%,16,15%,14%,13%,10%,8%,6°,
52,4%},
nn+1)C2n+1)

n=>5 , 20

=10791,

38

R; (54)

A={54*,50%,48%,45*,30%,9*,8%,1°} ,B={53%,
51%,46%,427,34%,16%,7%,6%,2% ) ,C = {52°,49%,47*,
33%,32%,31%,15%,12%,5%,3%} . D = {44%,43%,40%,
38%,37,35%,28%,22%,10% ) ,E = {41%,39%,36%,29°,
27%,26%,25%,24%,23%,21%,20%,19%,18%,17%,14%,
13%,11%,4%}.

nn+1)C2n+1)
30

n=>55 =11396,

R;(55)

A={55%,50",48",45%,38%,9%,47,1%} ,B={54",
49%,46%,44%,39%,19%,10%,6,3%},C= {53,517,
47% ,41%,35%,23%,17%,7%,2%} ,D = {52%,42%,367,
33%,31%,30%,28%,25%,24%,21%,16%} ,E = {43%,40%,
37%,34%,32%,29%,27%,26%,22%,20%,18%,15%,14%,
13%,12%,11%,5%,8%}.

nn+1)Cn—+1)

n=2>57 , 30

= 12673,

R; (57

A={5*,15*,37*,50*,51*,52*,57*} ,B={17,3%,
127,347,417 ,44% ,47% ,49,56% ) ,C = {2°,9*,21%,
33%,42%,43%,46%,48%,55% ) ,D = {47 ,6%,14*,17%,
23%,32%,35%,36%,39%,40% ,45%,54% } ,E ={7",8",
10%,11%,13%,16*,18%,19%,20%,22%,24%,25%,26%,
27%,28%,29%,30%,31%,38%,53%}.

nn+1)2n+1)
30

n=>59 = 14042,

R, (59)
A={5%,16%,19%,50%,52%,53%,54*,59%} ,B =
{22,6%,12%,14%,28%,47%,48%,49%,51*,58} ,C =
{3%,13%,24%,32%,33%,43%,44% ,45% ,46% ,57*} ,D =
{1%,8%,11%,21%,30%,37%,38%,39%,40% ,41% ,42%,
56°),E = {4*,7*,9%,10%,15%,17%,18%,20%,22%,23%,
25%,26%,27%,29%,31%,34%,35%,36%,55%}.

nn+1)2n+1)

n =60 . 20

= 14762,

R;(60)

A = {10%,13%,46,53*,54*,55,60%} ,B = {27,
9%,15%,39%,44%,47%,51*,52%,59%},C = {1*,5%,6%,
26%,29%,41%,42%,43%,45%,50%,582},D = {7%,11%,
20%,23%,36%,37%,38%,40%,48,49%,57*} ,E = {3%,
4*,8%,12%,14%,16%,17%,18%,19%,21%,22%,24%,25%,
27%,28%,30%,31%,32%,33%,34%,35% ,56% .

nn+1)2n+1)
30

n==62 , =16275,
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A={2",6",14*,20",51°,53*,56",57",62*} ,B=
{4%,8%,12%,25%,28%,45%,46%,48%,517,61%} ,C =
{18%,22%,29%,30%,32%,43%,44%,49*,54* ,60*} ,D =
{3%,16%,23%,39%,42%,47%,40%,41%,55%,59% ) ,E =
{1#,5%,7%,9*,10%,11*,13*,15*,17%,19*,21%,24*,
25%,26%,31%,33%,34%,35%,36%,37%,38%,52%,58%}.

nn+D@n+1)
30

n==64 = 17888,

R; (64)

A ={64%,59%,56%,52%,49%,45%,6°,3*},B =
{63%,58%,54*,51%,47%,44%,28%,8%,5°,4*,2*},C =
{62%,55%,50%,46%,42*,39*,37%,32*,26*,7*},D =
{61*,53%,43*,38%,36%,34*,31*,29%,35%,25%,23%,
21%,19%,18%,15%,9%} ,E = {60°,57%,48% ,41%,40%,
35%,33%,30%,27%,247,22%,20°,17%,16°,14°,13%,
12%,11%,1%}.

nn+1C@n+1)

n==65 , 30

= 18733,

R; (65)

A = {65%,57%,55%,51%,47%,35%,33%,30%,13%,
52,4%),B =1{64",58%,54% ,46% ,45*,36,34%,32%,
24%,10%,8%),C={63",59*,56",48",43",42%,42%,
39%,23%,12%,6%},D ={62",60",53%,50%,49%,44",
37%,15%,7% ) ,E={61*,52%,41%,40*,38*,31%,29%,
28%,27%,26%,25%,22%,21%,20%,19%,18%,17%,167,
14%,11%,9%,3%,2%,1%}.

nn+1)2n+1)

n==67 , 30

= 20502,

R; (67)

A =1{67",62°,59°,56°,54°,51°,5%,3*,1°},B =
{66%,61*,58%,57*,52*,48",28%,4%,2%},C = {65%,
60°,55%,47%,44% ,41%,37%,36%,31%,10°,8%,6*} ,D =
{64*,53%,50%,45%,42%,40%,35%,33%,32*,30%,26%,
24°,13°,7"},E = {63°,49%,46%,43%,39%,38%,34%,
29%,27%,25%,23%,22%,21%,20%,19%,18%,17%,167,
15%,14%,12%,11%,9%}.

nn+1)2n+1)
30

n=69 , =22379,

4R; (69)

A = ({1*,2%,5%.,8%,12%,16%,20%,29%,32%,37%,
44%,45*,51%,58%,63%,66°} . B = {4*,6°,9%,19%,21%,
28%,33%,36%,42%,47% ,547 ,55°,60%,69°} ,C = {37,
14*,17%,22%,27%,317,38%,43% ,46*,50%,597, 647,
65°),D=1{7*,11*,18%,24*,25%,307,39*,41%,48%,

2012 2 19 1

51%,56%,62°,67*},F = {10*,13%,15%,23%,26",34%,
35%,40%,49%,52%,57%,61%,68%}.

nn+1@n+1)

—7 ,
n 2 20

= 25404,

R;(72)

A = {72%,70%,62%,59%,43%,42%,32%,22%,13%,
1},B = {71°,68*,66%,56”,48%,46°,45%,40%,12%,
7%,3"},C=1{69*,65",60",54*,53%,39*,37%,36%,
28%,26%,25%,23%,17*,2*} ,D={67*,63",58",577,
55%,47%,44%,38%,30%,24%,11%,9%,5% ,4*} ,E = {64%,
61*,51%,50%,49*,41°,35%,347,33%,31*,29°,27%,
21%,20%,19%,18%,16%,15%,14%,10%,8%,6%}.

3 (4] R; ()
n=0,2,4(mod 5 n=#2,4,5,
7,9,10,12,14,15,17,22;[A]=[B]=[C]=[D]=

an+DCn+ 1D
[E]= 30 :

4 n

R5(n)

n n=0,2,4(mod 5) n##
29475’799’10712,14315,17,22;
(Al = [B] = [c] = [D] = [E] =

nn+1)C2n+1)
30 ’
nn+1)2n+1)=0(mod5), nn+1)2n+1)
— 0(mod6) nn+D0@n+1) 1
* ’ 30
R M={1%,2%,--,n%} 5 A,
B,C,D.,E

(OLM=AUBUCUDUE.A,B,C,D,E

H

(2)A,B,C.D,E [A] =
[B]=[C]=[D]=[E]
R, ()
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