q—Expansion of the square of the Vandermonde determinant
Factored form
The first entry in square brackets is the value of the g—polynomial for ¢ = 1
N=2

[1]qg{2}
(3] — (¢* + ¢+ 1){1%}

N =3
[1)¢°{42}
(3] — ¢*(¢° + ¢ + 1)({41%} + {3%})
[6] + q(q® + g + 1)(¢° + 1){321}
[—15] = (¢® + ¢+ 1)(¢* + ¢* + ¢* + ¢+ 1){2%}
N =4

[1]4° {642}
[=3] — ¢°(¢® + ¢ + 1)({641°} 4 {637} + {5°2})

]
]
[6] + ¢*(¢° + 1)(¢* + ¢ + 1)({6321} + {543})
9] + ¢*(¢* + q + 1)*{5°1%}
[—15] = *(® + ¢+ 1)(¢" + ¢* + & + ¢+ 1)({62°} + {4%})
[—12] — ¢*(¢® + ¢ + 1)(¢° + 1)*{p421}
(9] = ¢*(¢® — ¢+ 1)(¢* + ¢+ 1)*{53°1}
[—6] — ¢*(¢* + ¢+ 1)(¢* + 1){4°2%}
27)+ ¢*(¢" — ¢+ 1)(¢* + ¢+ 1)*({532°} + {4°31})
[—45] — q(¢® —q+ (¢ + * + ¢ + g+ 1)(¢* + q + 1)°{43°2}
]

[105]+ (¢* +q+1)(¢* + @+ +q+1)(¢® +d° +¢* +¢* + & +q+1){3*}



[1]¢"° {8642}
[—3] — ¢°(¢® + ¢ + 1)({8641%} + {8632} + {8572} + {7%42})
[6] + qg(q +1)(2 + g + 1)({86321} + {8543} + {7652})
9]+ ¢°(¢® + ¢ + 1)?({85%17} 4 {7%41%} 4 {773%})
[—12] — ¢7(¢> + ¢ + 1) (¢ + 1)({85421} + {7643})
(9] = ¢"(¢® — g+ 1)(¢° + ¢ + 1)*({853%1} + {75°3})
(6] = ¢"(¢* + g+ 1)(¢" + 1)({84°2%} + {6°4%}
[~15] — ¢"(¢* + g+ 1)(¢* + ¢® + ¢ + ¢+ 1)({862°} + {843} + {632})
(18] — ¢7(¢® + 1)(¢* + ¢ + 1)2({7?321} + {7651%})
[27] + ¢%(¢* — g + 1)(¢* + g + 1)3({8532%} + {84231} + {7542} + {6%53})
24] + ¢°(¢* + g + 1)(¢* + 1)*{76421}
[18] + ¢°(¢® + 1)(¢* — ¢ + 1)(¢* + ¢ + 1)*({763%1} + {75%21})
[45] + ¢°(¢* + ¢* + ¢ + ¢ + 1)(¢* + ¢ + 1)*({7°2°} + {6°1%})
[~45] = ¢®(¢* — g+ D)(¢* + ¢ + > + ¢ + 1) (¢ + g + 1)?({843%2} + {65%4})
[—54] — ¢°(¢* + 1)(¢° — g+ 1)(¢* + ¢ + 1)*({7632°} + {6°521})
[—36] — ¢°(¢® — g+ 1)(¢® + g + 1)%(¢% + 1)2({75431} + {74°1})
[—27] — ¢*(¢® — g+ 1)%(¢% + ¢ + 1)> ({7542} + {6%431})
(18] = ¢°(¢* — g+ 1)(¢* + 1)(¢* + ¢ + 1)*({63°2} + {65°2°})
[105] +¢*(¢® +q + )(¢" +¢* + ¢ + q+ 1)(¢° +&° + ¢ + ¢ + ¢ + ¢+ 1)({83"} + {5"})
[16] 4+ ¢*(¢* — g + 1)*(¢* + ¢ + 1)* ({7532} + {65°31})
72 4+ ¢*(¢* + 1)(¢® + 1)2(¢* + ¢ + 1)*({74232} + {654°1})
[111] + ¢*(¢* + q + 1)(q10 +2¢° + 4¢® + 3¢" + 6¢° + 5¢° + 6¢* + 3¢° + 4¢* + 2¢ + 1){6%42?}
[54] +¢*(¢* = ¢* +¢* —q+ 1)(q + @+ @ +q+1)(¢* + g+ 1)%({653%) + {5°32})
[-180] — ¢*(¢” + 1)(¢" + ¢ + ¢* + g + 1)(¢" + 1)(¢” + ¢+ 1)*({743°} + {5°41})
[~144] - ¢*(¢" + 1)(q +q+1)%(¢% +1)%{65432}
[—90] — ¢*(¢* + ¢ + ¢ + ¢+ 1)(¢® — ¢+ 1)(¢* + 1)(¢* + ¢+ 1)°{64°2}
75— (® +q+1)(¢" — @+ —q+1)(¢* + ¢+ ¢ + g+ 1)*{5°43%}
270] + ¢*(¢" + ¢* + ¢* + ¢+ 1)(¢* — g+ D)(¢" +1)(¢° + ¢ + 1) ({643} + {5?4°2})
[-420] = q(¢® + ¢ + (@ + D)(¢" + ¢’ + ¢ +a+1)(¢" + 1)(@° + ¢ +¢" + ¢* + ¢* + ¢+ 1){5473}
945] + (¢* + @+ P+ g+ D+ @+ 1)+ +¢* + ¢+ +a+ 1D +q+1)2{4%)
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+

[1]¢**{10 8642}

q**(¢® + ¢ + 1)({10 86417} + {10 863%} + {10 85%2} + {10 7242} + {9%642})
a3 (¢ + g+ 1)(¢> + 1)({10 86321} + {10 8543} + {10 7652} + {98742})
7% + g+ 1)%({10 85%12 }+ {10 72412} + {10 723%} 4 {9%641%} 4 {92632} + {9?5%2})
(P + g+ 1)(¢* + ¢+ ¢* + g+ 1)({10 8623} + {10 843} + {10 632} + {8%42})
¢*2(* — g+ 1)(¢* + ¢+ 1)%({10 85321} + {10 7523} + {9752})
a2(* + g+ 1)(¢> + 1)%({10 85421} + {10 7643} + {98652})
(% + ¢ + 1)(¢* + 1)({10 84222} 4 {10 6242} + {8%6%2})
a2(? + 1) (¢* + ¢+ 1)2({10 72321} + {10 76512} + {926321} + {92543} + {98741%} + {9873%})
qlz(q +q+1){9?5°1%}
"M (¢® — g+ 1)(¢* + g+ 1)*({10 8532?} + {10 84?31} + {10 7542} + {10 6753}
{925321} +{97%51%} + {97622} + {82752})

24] + ¢"(¢® + ¢ + 1)(¢* + 1)*({10 76421} + {98643})
[45] + ¢"' (¢* + ¢® + ¢® + ¢ + 1)(¢* + ¢ + 1)*({10 7723} + {10 6°1%}

+

{92623} + {9243} + {83417} + {8337})

—q+1)( +1)(¢* + g+ 1)*({10 76321} + {10 75221} + {98523} + {97%43})
q“(q +1)%(q? + ¢+ 1)2({9%5421} + {987321}) + {986512})

g (" + 1)(¢* + g + 1)*({9°4%2%} + {8°6°1%})

7" + 1)(¢"* + 1)(¢* + g+ 1)*({10 741} + {96°3})

" — g+ (" +¢* + @+ g+ 1)(¢* + g+ 1)*({10 84372} + {10 6574} + {87%62})
—¢"® — g+ 1)(® + 1)(¢® + ¢+ 1)>({10 76322} + {10 62521} + {98542} + {82743})
—q"(¢ )@+ 1)2(q + ¢ + 1)2({10 75431} + {9863%1} + {985221} + {972421} + {97653})
—q'%¢® — g+ 1)%(¢® + ¢ + 1)>({10 75422} + {10 62431} + {97%3%1} + {97642} + {82653})
— %P — g+ D" +1)(¢® + g+ 1)3({10 62322} + {10 65%2%} + {82524} + {87%4%})
—¢"® — g+ 1)(¢® + ¢ + 1)*({9%532%} + {9%4231} + {976%1%} + {8%751%})

qu(q +1)(¢" + ¢+ ¢® + g+ 1)(¢* + g+ 1)°({9872°} + {8°321})

*°(q® + g+ 1) (¢ + 1)*{986421}

P +a+ D)@+ P+ +a+ D@+ + ¢+ + ¢+ g+ 1)({10 83 + {10 5} + {7'2})

@ (® — g+ 1)%(¢* + ¢ + D*({10 75322} + {10 65231} + {97232%} + {97524} + {8273%1} + {87°53})
Ug* + 1) (¢* + 1)*(¢* + ¢+ 1)%({10 74232} + {10 6541} + {984%1}

{96321} + {96254} + {8763})

[111] + ¢°(¢® + ¢ + 1)(¢*° + 2¢° + 4¢® + 3¢7 + 6¢° + 5¢° + 6¢* + 3¢> + 4¢® + 2¢ + 1)({10 62422} + {8264%})

]
]
]
[108]
]
]
]

—q+1)(¢* + g+ 1)%({10 6533} + {10 5332} + {8753} + {7354})
¢ + g+ 1)3({9%43%2} + {87%61%})
{98632%} + {827421})
{985431} + {976521})
{98542%} + {826521})
— ¢ +4¢* +2){976431}

"+ P+ g+ D) -+
NP —a+ )"+ P+ +a+1)
(¢ —q+ 1)@ +1)*(* +q+1)°
(@ =g+ 1)@ +a+ 1) +1)°
NP+ g+ 1) (P +q+1)°
(

¢ —q+1)(¢* +q+1)*(2¢° + 4¢*

—~ o~ —~
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[2[2; +4°(¢* —
[—lgo]jqz(q +Z+1>(q2+
[—144] — (¢ + +1)%(¢* g+1)4
-90 A 1)(¢* +(1 +q3+ (242 — 3
B | —¢® +1) @+ @+ q-+
7 (¢* (@ + ¢ g+ 2)(

5 - ¢® + q+ +q 1)2 {975222
(—315] — q (q2+q N 1)2(¢ +1)(q" (8%2%) 2%} 4
[_ q8 Q+ q+ +1) +]_) 9 {8252

162 (¢ + (' 1) (1 (4 + 31}
[-16 — (¢ ¢+ i +q —a+ 0 65432 q+1)? )

2] — ¢ +1 ¢+ ¢ - 1)(¢* }+ ({10
= q (g2 q+ q' + {98 7

81] — 8(q L P —q+ 1)(q6+Q+1)( ) 1)(g? 4232} 434 4
[—117]_q8(q +Z+1)3(q2 1) (q2+ q5+q4q S ‘;q+1)2+ {876221{10 5341
[—81]_9’8((1 v +1)4(q2_‘1+1)( g+1)4(+q3+ng +q+1(§10 6432}+{876}+{9653
-2 il g+1) —q + {9853 + °({ b+ 54} bt

43] — g q + ) (ql +1) 3¢* 322} q+1) ) 10 52 {8634 ) {7363
[—69] q ((] +q+1)3(q8 + 348 ({7976322; 2(]3_'_3_'; {87252? +q+1432}+{72} }

— 8 q — q 2
[ 153]_q8(q +q+1)5( ) q +2q‘é +agb _+ (07542 +1)({9;’) )({9234}652})
[_36]_q (q2_ +1)( q+1)2 _q5_|_ 4q5+4 41}+{9626422}+ +{7412
P
[-90] - qs(q2 —Z+ (@’ +q+ 1)’ (6§8+5q6+ o _q+q1 ! 1)({;6722431}) + {86431
[270]+q7(q '+ (0" +¢° +) (" +1 ({82432 ¢ +q ){8%6422 421}) 1} + {82
2] + ¢+ )¢ D(¢* q 1){8?
[234]1q7(q4+ 1)(¢> — ¢ g+ 1)(¢? +1)(¢? j_q +1)( g2q3+ , (825292}
7 1 + + q q
[216] q (q2+ )(qz_ 1)3((]2 g+1 . q+1)2 2+L]_|_1 3+ 1){73 ,
+q 1)(q° o 2 )(a” (¢" + )*({1 37}
[108] + 7(q +1)2f1 . 2(q% + )9 gt 12 ({08 0 64232
[225]+q (¢° + (¢"+1 D*(g" a+1)° 75432} )(q* +1 43%} + }+{10
190 q7(q 1)(q4+ g — +3q8_({97533 + {876 V{72624 (73621 52422}
1447 (¢ +a+ 1)(¢? q+1) q + }+{9 531}) ¥ ) + {862
3 0’ q+1)° fd’ 12(¢? g+1)° ¢ + + {86° )
33] + 7q+ )°(q* +q° ¢+ )3{9652 4q* 631
10 7 (¢ q+1)? +q¢° + g+1)>° 5241 — ¢ V4 (7
1 8]+q7(q +q+1) ((]4_ 2+q2—|—q+1)2(q4 ) ({9652 } 1342+ 73531))
[—4 +q' q+ T - )(q* )g* — ¢+ +{8 6%4

2 1)3 q + ¢ — 752 392
[—480] QSEZ +1)(q) (ngil)(q10+q3+q2 +q3+q2_ q+1){9441}) }+ {854
- 6] - ¢° ta+ “ta+1)° 1)(¢* 2¢° +4 q+1) q+1) 451} 32} +{

324] — 6(q +q D(e* + )’(¢° = 7+ 1)*({8? ¢" +3 7(q4— 3 (¢ +1 87652
[—405] — QG(q N +1)5(¢? 1)(¢* + g + 248 8 4232}_5 +6q6q +q2_)({95332} } + {87642
[_71 q (q2 _q+1)4 —q+ q° + 9 _q5 {7262 +5q5 q+1 —|—{72 5 1})
1] . (¢% - 1)2(g* P +q PR 22) + 64" )({724 551})
¢+ 1)’ (quq+1)4 (¢"+1) {97473} +1)(¢° ¢ —at +4q” +2 3%})
2
+ 243 (¢* +4* (¢"+1) +{7%6> +q°+ 41)({876 ; q+1)({8?
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8410 4+ 7 i+ 2541}) +1)({10 2°})
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[—162] — ¢°(¢* + 1)(¢*> — ¢ + 1)*(¢° + ¢ + 1)*({8754%2} + {86°532})
[—108] = ¢°(¢* + 1)*(¢* — ¢+ 1)*(¢* + ¢ + 1)*({86°43%} + {7°6472})
[—288] — ¢®(¢* + 1)2%(¢* + ¢ + 1)*(¢® + 1)3({965432} + {7%6541})
[~180] — ¢°(¢* + 1)((14 + 1)@ +a+ D)X+ + P+ a+ 1) (¢ — ¢ + ¢ — g+ 1){76°32}
945] + (" + P+ @+ q+ D+ P+ D)+ + ¢+ P+ @ + g+ 1)@ + g+ 1)°({10 45} + {6°})
[720] + ¢°(¢* + q + q +q+1)(¢®+ g+ D%(¢* + 1)%(¢* + 1)2({96433} + {76341})
675] + ¢°(¢* + ¢* + * + ¢+ 1)2(¢" — ¢ + ¢* — g+ 1)(¢* + ¢+ 1)*(¢* — ¢ + 1) ({95743} + {76°5°1})
[801] + ¢°(¢* + ¢ + 1)*(¢"% + ¢"° + 4¢™ + 2¢"® + 9¢"* + 3¢ + 13¢"°
+4¢° +15¢% + 4¢" + 13¢5 + 3¢° + 9¢* + 2¢° + 4¢° + ¢ + 1)({87543%} + {7%6532})
[666] + ¢°(q* + 1)(¢® + ¢ + 1)*(¢"° 4+ 2¢° + 4¢® + 3¢" + 64° + 5¢° + 6¢* + 3¢® + 44> + 2q + 1){8624%2}
[567] + q5(q +q+ 1) (* —q+1)(¢"* +3¢"° +¢° +3¢° +5¢° + 3¢* + ¢* + 3¢> + 1){865%42}
[324] + ¢° (¢* + 1) (* — g+ 1)%(¢* + ¢ + 1)*({8653?} + {7?5%42})
[405] + ¢° (¢* + q - q +q+ 1)+ g+ D" —q+1)%(¢" — ¢ +1)({864"} + {6'42})
[450] + ¢° (¢* + q - q 1+ 1" -+ — g+ D)@+ g+ 1)) (¢" + 1){85%2}
270]+ ¢°(¢* + ¢+ @ +q+ 1)(¢* — * + ¢ — g+ D(¢* + 1)(¢* — ¢+ 1)(¢* + ¢+ 1)°({7°5473} + {76°53%})
345] + @ (¢* + @+ P+ q+ 1)(® +q+ D™ +3¢"% +4¢"° — ¢° +5¢° — ¢" +5¢° — ¢° + 4¢* + 3¢* + 1){76%4°3}
225] + ¢°(¢* — q - q — g+ 1)(¢" =+ )@ +q+1)*(¢* + ¢ + ¢ + ¢+ 1){6°4°}
[1575] = ¢* (¢* + @ + @ + ¢+ 1 (" =@+ —q+ D@+ q+ 1 (° + & + ¢* + ¢ + ¢ + ¢+ 1)({954"} + {6751})
[<900] — ¢*(¢* + @ + @ + ¢+ 1)*(¢* — * + ¢ — g+ 1)(¢* + ¢+ 1)*(¢* + 1)(¢* + 1)({85°43} + {7652})
[-1215] = ¢*(¢* = @ + @ — g+ 1)(¢* + @ + @ + ¢+ 1)(¢> + ¢ +1)°(¢° — ¢+ 1)*({865473} + {76°542})
[—1422] — ¢*(¢* + 1)(¢* + ¢+ 1)*(¢"* + 2¢"% + 4¢"? + 4¢" + 8¢ + 7¢° + 10¢® + 7¢" +10¢° + 7¢° + 8¢* + 4¢> +4¢> +2¢ + 1)

[-720] = ¢*(¢* + &* + ¢ + g+ D)( + a+1)%(¢" + 1)(¢* +1)°(¢" — ¢* + 1)({7654°} + {6°543})
2250] + ¢*(¢* — ¢* + ¢ —a+ )(¢* + ® + @+ a+ 1)’ (¢" + 1)(¢® + ¢ + 1)*({85%4°} + {6%5°2})
[1800] + ¢*(¢* — ¢ + ¢* — q+1)(q4+q3+q2+q+1)2(q4+1)(q +q+1)%(¢* + 1)*{765%43}
[1050]+ *(® + @+ ' + @ + P +a+ V(' + @ + P+ a+ 1)@ +a+ 1) (" + 1D(¢* — ¢+ — g+ 1){75"3}
945] + P+ P+ " + P+ P+ a+ D@+ P+ P+ a+ D)@ — @ + D)@ +q+1)°(? — g+ 1)*{675°4}
(3150 - P (® + @+ " + P+ P+ a+ D' -+ P — g+ D+ D)@+ q+ D) (@ + P+ +q+ 1)

({75342} +{6%533})
[4725]+ ¢(® + @ + " + P+ P+ a+ 1)(@® + P+ 1) (¢ + ¢ + @ +q+1)%(¢* + g+ 1)*{65'4}
[<10395] = (¢* + P+ P+ ¢+ D+ P+ D)@+ + P+ + P+ P+ P+ P+ P+ a+ 1)
@+ +d*+ P+ +a+ D)@ +q+1)%{5%



