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TermFactor = Binomial [1 +J, 1] (-1) “k Pochhammer[-a -1 - j, k] / Factorial [K]

o ()i i-o,

k!
NonStandardLaguerreterm = TermFactor Pochhammer[-K, r + S]
Pochhammer [-3 - i, r] Pochhammer[-1i, r] Pochhammer[-y - j, s] Pochhammer[-j, s] /
(Factorial [r] Factorial [s] Pochhammer[-a -1 -], r +s] Pochhammer[-i -], r+s])

(~1)f ( ' )(—i), (=1 (=i = B (= = P (K)pus (i — J — @)y

KIrts! (=i = Jpys (5= J = @)pus
Timing[rec = SumCertificate [FindCertificate [NonStandardLaguerreterm, k, {r, s}, 1111

{669.766,
{—(i+j—k+a+2)(2j—k+oz—,8+2)(2i—k+oz—y+2)(201i—2ﬂi+2i—2j—2joz+k,8+2jy—ky)SUM(k—2)+
(58K —5yk*+5 87k -5y2k®+10ik®> - 10 jk® + 10iak® - 10 jork® - 231 Bk® - 13 j Bk® — 12 @ Bk® — 20 Bk +

13iyk3+23 jyk® +12ayk® +20y k3 + B3 Kk? — 3 Kk? — 2612 k? + 26 [P k®> — 24i 0? K? + 24 ja? k% - 21i B2 K? -
5j8k>-8apk?-1382k>+5iy*k*+21 j* K> +8ay?k® —4 By* k% + 1392 k?* - 38i k%> + 38 jk? —
26i2ak?®+26 Pak?®-62iak?®+62 jak®+34i2 k> +8 2 Bk> +90a® Bk? +82i BK? +54i j Bk% +
24 iBK2+54iaBk?+10 jaBk® +3La Bk? +26 Bk? —8i2yk? —34 Pyk® —9a®? yK2 + 4 B2 yk® —
24iyk?-54ijyk?®—82jyk?®—10iayk® -54 jayk?® —3layk® - 4iByk®+4 jByk*—26yk? +16i°k —
16 Pk+18ic*k-18 jalk-3ifk-a k- Bk+3jy¥’ k+ay k- By k+y k+62i2k —40i j°k —
62 Pk +40i2a?k —40 P’k + 7600’k - 76 jo? k + 2812 B2k +3a? B2k + 421 B2k + 161 j B2k + 3 j B2k +
26iak+2japPk+10a 8k +88k-28 212k -3a?y’k-3iy’k—-16ijy’k -42jy*k—2iay’k -
26 jay’k-10ay’k+2i By’ k+13 By’ k+3a By’ k+6 B8y k —8y?k +48ik + 40i% jk — 48 jk +
16k —16 Pak+102i2ak —40i Pak —102 jPak + 106 iak + 40i% jak — 106 jak — 16 Bk —
203 Bk -94i2 Bk —28i Bk —4lia® Bk +9 ja? Bk —11a% Bk —95i Bk —68i% j Bk —90i jAk +3 Bk -
68i%aBk+4jPaBk-125iaBk—-48ijaBk+15jaBk-19aBk-118k+16 Pyk+2a°yk + B yk +
681 Pyk+94 Pyk—9ia’yk+41ljoPyk+11a?yk—13ip2yk -2 jBPyk-3apPyk -6 yk-3iyk+
2812 jyk+90ijyk+95jyk-4i2ayk+68 j?ayk-15iayk+48ijayk+125jayk +19ayk +
4 Byk—4 PP Byk+25iByk—-25jByk+22iaByk-22jaByk+1lyk—4dia*+4jao* -16i% +
24iP+16 P -14iPa®+14 PP - 24P+ 24 jaP + 22 B +2i +2ia B -2y -2y -2 jay® +
2iBy*-36i%+48ij2+36 )2 -12i%a%+12 a®-58i%a® +28ij?a® +58 j2a® —54ia® — 28i% ja? +
54 ja? —12i2 B2 —30i2 B2 —8ia? B2 +2ja? B2 —18i 2 - 1212 jp2 —8ijpe+2 B - 18P a B —24ia B -
BijaP+4jaf+12 Y +12i Py?+30 292 -2i? Y +8ja?y* - 2i B2 y* + 2 B2 y* - 2iy% +
8ijy’+18 Yy’ +18 Pay’ —4iay’ +6ijary’ +24jay? —8 PP By> +4iBy* —6i By —16 B> +
4iaBy? -10 jaBy? —20i-241 j—48i2j+20j-28i%a+24iPa+28Pa—-80ia+76ij2a+
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80jPa—-54ia-24i ja-76i% ja+54ja+28iB+10ia®B-6j®B+64i2B+242 PB+8ij>p-
8i2B+30i%a’B-8Pa’B+46ia’B+6ija’B-24jc?B+36iB+241° jB+68i2jB+24ijB-14jB+
24i%ap+88i%af-16Paf+T0iaB+40i jaf+24ijaB-3jap-24iPy-28Fy+6ia’y-
10jety-2ipy+8ily-24i% Py -68ij2y—6412y+8iPa?y—-30j2a?y+24ia’y—6ija’y—-
46 jo?y+8i2 By +16i B2y +6ijfy—4jFy+10iaBy—4japly+14iy-8itjy—24ijy-
6jy-24Pay+16ilay-40ijPay-88jfay+3Riay—-24ijay—-70jay—-16i2By+16 ?By -
14ia® By+14je? By -28iBy+28 jBy—-161aBy+16 PaBy—40iafy+40 jaBy)SUMK - 1)+
(98K =9k + 7B K3 =72 K3 +18ik3 - 18 jk® + 18iak® - 18 jak® —=39i Bk* - 21 j Bk® — 150 Bk® -
188K +21iyk3+39 jyk® +15ay k3 +18yk3 + B2Kk? — 3 k? — 42i%K? + 42 j2k?> - 30i &? k? + 30 ja? k? -
2711 B2k -7 k> —6a k> -8B K +Tiv? k2 +27 jv*K> +6a9y°k? —3By? k> +89%k? - 28ik? +
28 k2 — 4212 ak?® +42 Pak?® -58iak?® +58 jak® + 5412 B2 + 12 2 Bk?> + 6a® BK® + 681 Bk + 781 j BK® +
12jBk>+66iaBk®+8jaBk+17aBK> +7BK> - 1212 yk? —54 P yk? - 62 yk> +3 B2 yk? - 12iyk® —
78i jyk?—68 jyk® —8iayk?®—66 jayk?® —17ayk?® —8iByk*+8 jByk> —Tyk? + 241k — 24 Pk +
12i*k-12ja*k -3ik+3 ]y k+32i2k —48i Pk —32 Pk + 442’k — 44 2o’k + 34i 0k —
34jaPk+3212 B2k +23i B2k +20i jBPk+19iaBPk+ japPk+2a8k—-322y*k-20ijy’ k-
23 jy?k—iay’k-19 jay’k—2ay?k +i By k+10 jBy°k + 28y k + 12ik + 481% jk — 12 jk +
24 ak-24Pak+76i%ak-48ijPak-76 jPak+34iak+48i% jak—34 jak—24i° Bk - 64i% Bk —
36i 2Bk +8 2 Bk—28ia?Bk+8ja?Bk—-2a?Bk—-24iBk—84i% jBk—48ijBk+10jBk—-T76i%a Bk +
8japfk-59iafk—48ijafk+9jaBk+24Pyk-8i2yk+84ij2yk+64j2yk—-8ia®yk+
28jo?yk+2a?yk-10i B2yk— jBvyk—-2B82yk—-10iyk +36i% jyk +48ijyk+24 jyk —8i%ayk +
76 Payk—9iayk+48ijayk+59 jayk +8i2Byk -8 Byk+11igyk-11jByk+18iaByk -
18japByk+24i P -8 +82a+2i? 8 -2%y*+16i 2 -12i%a? +12 2 0® - 16i%a? + 20i j?? +
16 Pa?-20i% jo? - 128 B2 - 142 B2 - 121 jp2 - 12 apP—-2ia P —4ijaP -2 ja B2 +12 [P y% +
2ify?+14P P+ 12 Pay’ +2iay’ +4ijay* +2jay? -6 2 By> —2iBy? —4ijBY> -2 jBYy* -
243 j-16i% j-12ifa+24iPa+12Pa-8iPa+36ijPa+8jPa—-24ija—-36i° ja+12i8 B+8i%B+
8PP PR-4iPB+18P P B-6P P B+2ic?B+4ija?B+2]a? B+24B jp+2412jB-8ijB+
24ifap+30ifap-2Pap+3Ri2jap+4ijaf-24iPy-12P3y-24i2 2y —24ijPy-8jy+
6i2a’y-18 2’y —-2ia?y—4ijaly-2ja?y+6i2 By +2iFy+4ijBy+2iBy+4ijy+8ijy-
284 Pay+2Pay-32iPay-30ay-4ijay-2i"By+2 2 By-122a By +12 j?a By)SUMK) -
(i+j-K(TBK-Tyk3+38k* -3y K2+ 14ik? - 14 jK? + 14iak?® - 14 jak? - 22i Bk* -8 j Bk? -
6aBk>+8iyk®+22 jyk® +6ayk®-161%k +16 Pk —12ic’k +12 joPk —8i B2k + B2k + 8 j¥°k —
Y2k +10ik —10 jk —16i2ak + 16 jPak —2iak+2 jak + 1612 Bk —6i 8k +20i j Bk —8 j Bk +
20iaBk-4japk-2aBk-98k-16 Pyk +8iyk—-20i jyk +6jyk+4iayk-20 jayk+
2ayk—4iByk+4jByk+9yk—16i2—8ij?+16 P +4i’a® -4 a® -12ia® +12 jo® + 412 7 -
4ipP -2 -4y +4jy +2y*—4i+8ij+4j-12i2a-8ijfa+12Pa—-16ia+8i%ja+
16ja+12i°B+16iB8—-8i%jB+16ijB—-8i’apB+16iaB-8jaB+4aB-2B+8ijy-
122y-16ijy-16jy+8jfay+8iay-16jay—4ay-8ify+8jBy+2y)SUMK+1) +
2(i+j-k-D(@+j-kk+DQai-2Bi+2i-2j-2ja+kB-B+2]jy—ky+y)SUMK +2)=0}}

res = Map[Factor, rec [[1, 1]] /. {k>»>k+2, SUM - S}]

-(+j-k+a)@j-k+a-pBRi-k+a-y)Qai-2Bi+2i-2j-2ja+kB+2B8+2jy—ky—-2y)Sk) -
(-58k* +5yk* =587k +592k> = 10ik® + 10 jk3 - 10iak® + 10 jak® + 231 gk® + 13 j Bk® + 12 BK® — 20 BK® -
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13iyk® =23 jyk® —12ayk® +20y k3 — B3K? + 3 k? + 2612 k? — 26 [P K®> + 24i a® K? — 24 jo? K% + 210 B2 K? +
5j82k*+8a k> —17B2K? =5i9°k? =21 jy°K? —8ay? KZ + 4 B2 K2 + 1792 k? = 22ik? + 22 jK? +
26i%7ak®-26ak®+2iak?®-2jak?®-34i2Bk> -8 2 Bk>*-9a® Bk® +56i8k> —54ijBk>+54 Bk —
54ia Bk —10 ja BK? +41a BK?> — 26 BK?> + 812y k2 + 34 Pyk® + 9P yK> — 4 B2 yk? —54iyk?® + 54 jyk? —
56 jyk? +10iayk?® + 54 jayk® —4layk® +4iByk* -4 jByk® +26yk? —16i%k + 16 [k — 18ia’k +
18jc*k+3iFk+apfk-38k-3jy’k-ay k+By k+3y°k+42i°k+40i j°k —42 [k —40i% &® k +
40 PPk +20ia?k-20 joPk —28i2 B2k —3a? B2k +42i B2k — 160 j B2k +17 j B2k —26ia B2k — 2 ja B2k +
2aBk-168k+28 2y’ k+3a°y?k-17iv’k+16i jy°k - 42 jy*k+2iay’k +26 jay’k — 22ay* k —
2iBy?k-13 By’ k-3a By k+10B8y?k +169°k —16ik —40i? jk + 16 jk —16iak + 16 Pak + 2i2ak +
AijPak-2Pak+22iak-40i% jak-22 jak+16i° Bk +2a° Bk — 4212 Bk + 281 j Bk — 32 j2 Bk +
41ic® Bk-9ja® Bk -250% Bk +43i Bk +68i% jBk—126ijBk+57 jBk+68i2a k-4 apBk-
9liafk+48ijaBk—55jaBk+39aBk—-138k-16 Fyk-2a°yk - Byk+32i2yk-68i j> vk +
2 Pyk+9ia?yk-41ja?yk+250?yk+13i B2 yk+2 jB2yk+3a 2yk —10 B2 yk - 57iyk - 28i% jyk +
126i jyk —43 jyk+4i2ayk-68 Payk +55iayk —48i jayk +91 jayk —39ayk —4i2 Byk +
4P Byk-9iByk+9jByk—22iaByk+22jaByk+13yk+4ia* —4ja* -16i°-24i°+16 ]° +
1R -14 PP -12ic+12j -2 B +4i -2iaB+2aB -2 +2 Py -4jy*+2jay’ -
20 -2 By +2BY  +2y° +1617+32i P - 16 P+ 12ia? - 12 [P a? — 22i%a® - 28i P @® + 22 2 @? -
2i0?+28i2 ja? +2ja? + 1218 B2~ 2612 B2 +8ia? B2 -2 ja? B2 -6a? B2+ 18i B2 + 1212 j B2 — 2410 j B% +
12 +18iap—28iapP+6ijaP-8jaP+12a B2 -4 123y - 12i 292 + 26 ?y* + 2ia? % -
8ja?y? +602 Y +2i By —2jiBy*-12iy*+24ijy*-18 9> - 18 Pay’ +8iay? —6ijay’* + 28 jay? —
120y’ +8 2By —8iBy> +6ijByY°—10jBy> —4iaBy’ +10ja By’ —6aBy’ +4BY° +4y> —4i+
24P -3 j+4j-4ifa-24ifa+4Pa-20Pa+4iPa+20Pa+10ia+24if ja-4i%ja-10ja+
4 B-10iaPB+6ja*B+4a°B-12PPB-24P PB+48iPB—-24PB-30i2P?B+8P?B+36ia%p-
6ija’B+6ja?B-140°B+10iB—-24i jB+68i2jB—60ijB+16jB-24ifaB+48iPaB+8jap-
36iapf-40i% jap+T2ijaB-38jaB+10ap-2B8+24i fy-4y—-6iaty+10jaly—4aty+
2iy -2y +24i%y+ 2412 Py -68i Py +12 Py -8ia?y+30 P’y -6ia’y+6ijely-36jaly+
147y -8i2 By +10iBy—-6ijFy+8jfy—10iapy+djaBy+6apy—-4py-16iy-48i% jy+
60ijy—-10jy+24 Pay-8ifay+40ijPay-48ay+38iay-T2ijay+36jay—10ay+8i2 By -
8PBy+14ic?By—14ja® By—-6iBy+6jBy+16i°aBy-167aBy—-4iaBy+4jaBy+2y)Sk+1) -
(98K +9yk 72K+ 72 Kk3 - 18ik3 + 18 jk® - 18iak® + 18 jak® +39i Bk3 + 21 j fk® + 15a Sk°® -
54 8k3 - 21iyk® -39 jyk® —15ayk® +54yk® — B3k2 + 9% k2 + 422 K? — 42 P K? + 3001 a?k? =30 jo? k® +
271K +T7 Bk +6a Bk -3482k>-Tiy* k> —27 k2 -6y’ k> +3By* k% + 349 Kk?> - 80ik? +
80 jk?>+42i%ak?®—42 Pak®-50iak®+50 jak?®—54i2 Bk?> — 12 P Bk® —6a® BK? + 1661 Bk® — 781 j BK? +
114 jBk? -66ia Bk> -8 ja Bk> +T3a Bk? — 115 BK? + 1212 yk® + 54 Py k> + 62?2 yk? =3 B2 yk? - 114iyk® +
78i jyk? —166 jyk® +8iayk?®+66 jayk?® —73ayk® +8iByk?® -8 jByk® +115yk® — 241k + 24 j*k —
12iak+12 jalk+3i Pk -4k -3y k+4y°k +136i%k + 481 Pk — 136 Pk — 44120’k + 44 P o’k +
86ia’k —86 ja’k —32i2 B2k +85i B2k —20i j B2k +28 j B2k —19ia B2k — ja B2k + 22 B2k — 52 B2k +
32297k -28iy?k+20i j° k-85 jy’k+iay’k+19 jay’k - 22ay?k —i By k-10 j B>k + 10 By° k +
5292k —116ik —48i% jk + 116 jk —24i%ak + 24 Pak + 9212 ak + 48i jPak —92 Pak —18iak — 48i% jak +
18 jak +24i° Bk —152i2 Bk +36i > Bk —56 j> Bk + 28ia® Bk —8 jo? Bk —22 % Bk +220i Bk + 8412 j Bk —
2641 jBk+194 jBk +76i%a Bk -8 PaBk—-205iaBk+48ijafk-41jaBk+112a Bk —100 Bk —
24 i¥yk +56i%yk - 84i jPyk +152 Pyk +8ia?yk —28 jo? yk + 222’ yk + 10i B2 yk + j B2 yk —10 B2 yk —
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194iyk —36i% jyk +264i jyk —220 jyk +8i2ayk -76 Payk+4liayk—48ijayk +205 jayk —
112ayk -8i2Byk+8 2 Byk+21ifyk—-21jByk—-18iaByk+18 ja Byk+100yk — 48i% - 24i j° +
48P +8i%a-8j2a°-24ia®+24ja® -2 +6i -4 +212/° -6y +4y°+104i%+80i j° - 104 j> +
12?12 Fa?-721%a?-20i Pa? +72 j2a? +52ia® +20i% jo? =52 ja® + 12i° B2 - 5012 B2 + 621 B2 +
122 -40i jp2+28 B2 +12i%a B> —36iaB +4ijapP+20a B2 -24 %2 -12 42 —12i ?y* + 50 j> % -
28192 +40i jy>-62jy* - 12 Pay’* —4ijay’ +36 jay? —20ay> +6 P By? +4i jBy* - 18 jBy* +8By* +
242 —56i+24ij—80i2j+56j-36ifa—-24ijPa+36ja+24ila+60ijPa—-24Pa+20ia+24i%ja-
60i2 ja—20 ja+36i°B-96i2B8—-241% PB+T76i?B-642B-181%a?B+6[2a?B+54ia’B-4ija?B—
18 ja? B-200°B+88iB—-241% jB+144i% jB—-208i jB+100jB—-24ifaB+122%aB—-14 P aB—146ia B -
RiPjap+RijaB-50jaB+52aB-288+24iPy—36 y+64i%y+24i% Py—144ij%y+96 2y -
6i2a’y+18 P’y +18ialy+4ijaly—54ja?y+20a®y-6i2 B2y +18iB2y—4ijB2y-8p2y—100iy -
7612 jy+208ijy—88jy+24fay+14ilay+32ijPay-122Pay+50iay—-9ijay+146 jay -
52ay-142By+14 P By +10iBy-10jBy+12i%aBy—12 PaBy-36iaBy+36 ja By +287)Sk +2) -
(i+j-k=-2)(7TBK}-Tyk3+387k? =32 K* +14ik? - 14 jK® + 14iak? - 14 ja k? - 22i Bk* -8 j Bk* —
6aBk>+428K>+8iyk>+22 jyk® +6ayk®—42yk?® - 161k +16 Pk —12ia’k + 12 ja’k - 8i B2k +
1382k +8 ¥’k —13y?k + 66ik —66 jk — 1612 ak + 16 Pak +54iak —54 jak + 1612 Bk — 94i Bk +
20i jBk—40 jBk+20iaBk -4 jaBk-26aBk+758k—16 Pyk +40iyk —20i jyk +94 jyk +4iayk -
20jayk+26ayk—4iB8yk+4jByk—75yk —4817 —8i 2 +48 P +4i2a? -4 2 a? —36ia® +36 ja? +
4282 2002 +1282 - 4292 +20jy* - 12942+ T2i+8i2 -T2 j-44i’a—-8iPa+44 Pa+36ia+8i%ja—
36jo+44i°B-84ip-8i2jB+56ijB8-48jB-8iPaB+56iaB-16jaB—-24aB+368+8ijy-
44 7y +48iy—-56ijy+84jy+8jfay+16iay—-56 jay+24ay—16i8y+16 jBy—367)S(k +3)+
20+ j-k=3(+j-k=-2k+4HQRai-2B1+2i-2j-2ja+kB+B+2jy—-Kky—y)Sk+4)



