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This paper is not suitable for publication.

To explain what this paper is attempting to do, I'll need to go back to the Fibonacci numbers
F},, which have the simple recurrence

Fn: n—1+Fn—2

and initial values Fyp = 0 and F; = 1. Thanks to the magic of generating functions, we can write
this power series
Fy+ Fix +F2x2 + F3$3 + F4.’L‘4 + -
as the much more compact expression
x
11—z — 22
with the understanding that we would expand the above expression as a Taylor series (well, a
Maclaurin series to be precise) and we would discover that the coefficients of those terms would be
the Fibonacci numbers. In other words,

R+ Fua+ R’ 4+ B+ Fat
l—z—2z
This is quite lovely, and quite well-understood. Generating functions have been around for almost
300 years, and there are many good books and videos and webpages about them.

If we wanted a finite series, say up to the Fyx® term (which is 342°) we would simply take
another series starting with F1gz'? = 5521'°. It is an easy problem in linear algebra to discover that
the appropriate generating function will be

219(34z + 55)

1 2 Froz'® + Friz't + Froz'? + Fiaa®® + Fua* + -
—x—x

Now, if we subtract these two, we will get

x — 2'0(34x + 55)

[ 22 :FO+F1$+F2$2+F3$3+F4x4+---+F83?8—|-F9339,

and so we have just discovered a closed-form identity for the sum

9
k=0



What’s more, if we take the derivative (with respect to ) of both sides of the identity

Zxka _r— 219(34x + 55)

1—x— 22

and then multiply both sides by x, we will then obtain a closed-form identity for the sum
9
Z kz® Fy,.
k=1

None of this is new. And in the paper under review, the authors did ezactly these steps but
with the pentanacci numbers W,,, which satisfy

Wy = Wn—l + Wn—2 + Wn—S + Wn—4 + Wn—B'

This gives the authors some very complicated formulas for sums like

9
> kat Wy,
k=1

and when I say “complicated” I just mean “with lots of terms”. And when I say “lots of terms”,
this is what I mean:

(©) Ifrix 4 2uz® — $®2® + t%2° — vwla* + v’x® + 25z + 2rtx® 4 2rvz® — 2suz® + 2wz — 1 # 0 then

Z k::l?kW2k+1

k=0
T (r2z + 2ur? — 232 + 1273 — 2zt + v205 + 257 + 2rtw? + 2ruwd — 2suzd + 2turt — 1)2

where

Q3 = " (n(r +vz® + tx) (rPz + 2uz® — s°2% + 22° — u®z* + v 2® 4 25z + 2rtx® + 2rvz® —
2sux® + 2tvz* — 1) — 3vz® — t3x* — 20317 — 2tz — r — 2ruz® + 2stz® + dsvz® + 2uvz* +rs’z? —
r2te? —2rt?x® 4+ 3ru?at — 2r2ved —drv? 2’ — Pvrt 4+ 2tu e’ — 4t%vx® —5tv? 2 +uvzs +drsua® —
6rtvzt 4 2stuzr®) W2 +2" T (n(s— sz +t%2% —u’2® 402zt fuz 4 rvz® —2suz’® + 2tvx® +rix)
(rPz42ux® — 2x? + 223 —ulxt 0?2 4 25z + 2rtw® 4 2rvx® — 2sux® + 2tvat —1) +25°x — s —
322 — 31222 + dulx® — 232% — 5u2z? — r?s2w? + 202223 — 3ruat + 4r?v22® — 3rvz? +-6sur? —
8tvz® + ritz? + rluz? + rtdzt + 2st?2® — 4%uz® — bsuzt + 2r3vz® + Puzt + 4sv?2® + 210
27+ 3uv?a® + 6stvz? + dtuva® +r 2ozt — 2riua® +6r2tvrt +4rt?va® +5rtv? e’ —ruvs® — 472
suz® —2rstuz® —2rtz—2uz) Wani1+2" L (n(t+vz—svz? +ruz—stz) (rlz4-2ur? —s2x? 44225 —
w?at 40?2’ 4 25z + 2rta? + 2rva® — 2sux® 4 2tvzt — 1)+ 5svz? —2t%2° — 30328 — 20z —t — 2tu
22 —2rt?z? — St +riuz? +rive? + st ot +2rulz® — 2rv?xt —4s?va® + 3tu 2zt + sSPvrt — Tt2vzt —
8tv2z® + 25v32" + 20w’ — 2ruz + 2stx + 2rsux? — drtve® + 4stuz® — r2sta® — 2rsva® — rt?
uz?t — 2s%tuz? — 2stue® — 2r?uvz?® + 4st?va® — 3ruv?z® + 5stv?2® — suva® + 2rsula?t —
4rtuv;r5)W2n L (n(u— w?z? 40?2+t +rvz — suzx) (T2:17 +2uzx? — s2x? + 22 —ulzt +
v2a® + 25z + 2rtx® + 2rva® — 2sux® + 2tvat — 1) +u2? —u+ vzt — ?a® —ulx® —viz® —
2r2u?z® + 1202zt — 2wzt — 25%022° — t20%a® + 2uv?z” — 3tvr? — s2ux? + riua? — 2t%ux® —
2s5ulz® +6sv’zt —rv®z® —2tvie” — 2rvz+2suz+2rsvr® — 2rtur? —Aruve® +4stvz® — dtuvzt —r?
suz? = 2rtulz? + 2r2tva® + ri?vat + st?uz? — 2tz + 2ruve’® + suv?zS + 3tu vz +drsuvet +
4stuvz®)Wan_1 —vz" T (n(uz® + sz — 1) (r’z+2uz® — s’2® + 2% —u’z* +v?2® +- 252+ 2rtz® +
2rvrd —2suz® 4+ 2tvrt — 1)+ 14 5222 4+ 2122 —uz? —ulzt 28 4 dv?2® — 252 4-2rta? +drvz® +6
tvzt +r?sz? +2r?uz® — st?z* + sPuzt + 2s5u?2® — 35v° 2% — 2uvPz” — 2rsvzt + 2rtuz?t —4stvz® —
2tuvz®)Way otz (2r —riz v’ +oPa” 43tz —4sta® —6svr® —2tuz® —duvz* —2rta® —rt?zd +

2tz — 2ru?z® — rPuad + roa® + 25%vz? — tu?e® + t2ua® + 260228 — 2rsz — 2rsua® + 2suva®)



Wi+ z(r412 + 2r3%ta® + vzt + 2r2suz® + 3rsz? + ritet + 2riu?a® + 2rug® — r2v?a® —
2r2z — rs?tzt — 2rs®uz® +4drsta® — 2rsuvz® + drsvz?t — ri2vz® + rtula® + drtuz? — 2rtv?z” —
rtz?® +druve® —rv3z® + Purt + s22? — st?z* —dstvz® +2s5u’x® — 3sv2® —2sz+2t% 2% — 2tuva®+
6tvz’ +uz® —u’zt —2uvis” —uz® +4v* 2 1) Wata? (—2riua’®+2r? sta® 4+ 3r? svz® — 2’ tuz® —
r2tx — 2r2ve? + rsuz + 2rst®z® + drstvz® — drsux? 4 2rsv?x® + 2rtuve® — rudz® — 2ru’e® 4+
2ruv®c8 + 3ruz — s3txd — 2sPvat + 4s%tx? — 22w’ + TsPva® — stPva® + stuz® — 2stv?aS —
5stz +4suvz? — sv3z” —8svz? + 1325 + 4t2vzt — Atu?z* + 5tv?a® + 2t —uvz® — Quvad + 20320 +
Svz)Wa + 22 (—2r3vz? + 2r?suz? — 5ritua® + 3r2u’e® — rluz — 4rv?a® + rsvzd + 2rstua® —
drsva® — drttvr® + drtu’z? — 6rtv’z® + ruloz® — 2320 + 3rvz — sPux® + 25%tuzt — 2

w?zt + 48%uz? + 3s520v22% — 6stvr® — sulx® —+ 6su’2® + 2suv?x® — 5sux — 8svizt — 3
vz® + t2u22% + 2uz® — 2620228 — 0327 + Atvz® + 20zt — 4u?2? — 3uv?x® + 2u+ 51)21'3)W1 +
vx?(—rir—4uz® +4s22? — s22® +t2a° 4+ 2uz? +3v%2® — 5sx +2rva® +6sux® + dtvat +2r2 sz +
3r2uz® — 2s%uxt — sulx® +t2ux® — 25v22® —uv?a” 4 2rste® + drtuz? + 2ruva® — 2stua® +2)Wo.

I can say with 100% confidence that nobody will ever read or use this formula. T'm certainly
not going to read it, nor am I going to verify whether or not it’s true.

Let me emphasize this point again: nobody will ever read this formula. It has thirty-six lines of
text in the definition of 23, and each line has around 10 to 12 terms, so that’s close to 400 terms.
Nobody will ever read or type in or use an equation with 400 terms.

Furthermore, even if it (this formula) was true, it would not be interesting because first of all
it’s just way too long and second of all it’s just a result of some easy applications of linear algebra
as seen above.

There are some interesting formulas that come from the pentanacci numbers. Unfortunately,
they are not here in this paper.



