Worksheet 6

Math 206
Monday, October 30, 2023

We need some compact notation for 124224+ 4n2and 13422+ +n?
and so on, so let’s define

fp(n) =17 +2P 4 ... 4+ nP.

Depending on how long you persevered on worksheet 3, you might have found:

fi(n) = in? + in

fa(n) = in® + In? + In

fs(n) = gnt + gnd + in?

fa(n) = in® + In* + in® — £n

fs(n) = in® + in® + Znt — Ln?

fo(n) = in" + 3n® 4+ in® — in® + En

fr(n) = in® + 3n” + 5n® — In' + Sn?

fs(n) = in® + in® 4+ 207 — Ln® 4+ 2n% — Ln

fo(n) =15+ In® + 308 — Lnb 4 Int — 2n?
fiom)=En!t+3nt04+ 2p% — n7 4+ b — Ind3 + Zn
fiiln)=5nt2+3ntt + 5nl0— Un® 4 b — Hpt 4 2n?
fro(n)=Lnt3 4 Lpl2 4 pll — Lpo | 22,7 88,5 4 53 691y
fra(n) =L In1d 4 18,12 143,10, 13,8 143n6+65n4_%n2
Fra(n)=-Lnt® 4 Lptd g Tpls _ 9Lp11 | 18,0 18,7 91,5 691,34 7,

Two patterns jump out right away: the leading term of f,,(n) is always inl"*l

and the second term is always %np . How many more patterns can you ﬁnd?

Use a computer to factor some of these. Now what patterns do you see?
Can you explain any of them?



