1990 STEP | number 4

4 Sn= %(al +an)andan=aq +(n—-1)dwhered=a5 —-aq

hence, an =aj + (n—1)(ap —ag) = (2-n)ag +(n—1)ay

and so Sn = 5[(3-n)ag +(n-1ya ]

Consider the first r terms of the sequence by —bq,b3-by,....,b, 1 —bn

then Sy = by, 1 — by and by the previous result, Sr = 5[ (3 - r)(by —bq )+ (r—1)(bg —by)]
hence, ny,q =bg +5[@-n(by—by)+(r-1)(bg—by)]
=b[1+5(r=3)|+by[ HB -1 - L(r-1)] +b3T(r-1)

= bl(%(rz -3r+ 2)) +bo(r(2-r)) + b3(5(r - 1))
sobr=by(5(r2-5r+6))-by(r2—4r+3) +b3(3(r2 ~3r+2))

n n n
hence, by +by +bg+..+bn=by 3 5(r?-5r+6)-by X (r2-4r+3)+bg 3 5(r>-3r+2)
r=1 r=1 r=1

=by[45(+ 1)@+ 1)~ 2n(n+1)+3n | by B(n+1)(2n + 1)~ 2n(n+1) +3n]
+ha|F5(+ 1@+ 1) - 2n(n+1)+n]

= 5 (2n3 - 1202+ 22n)b1 — £(2n3 ~9n2 + Tn)by + 5(2n3 ~ 602 + 4n)bs

b3=2b2—b1+k, b4=2b3—b2+k=3b2—2b1+3k,

b5=2b4—b3+k=6b2—4b1+6k—2b2+b1—k+k=4b2—3b1+6|(

b6=2b5—b4+k=8b2—6b1+12k—3b2+2b1—3k+k=5b2—4b1+10k

02201+d, C3=Cz+2d=Cl+3d, C4=C3+6d=Cl+9dand01=b2, b1=1

hence, co =by = by +d =3by -2+ 3k

C3=bg=by+3d=5by-4+7kandcy =220 = by +9d =220

s0 by =220—9d = and ¢y = bg = 220 — 8d = 660 — 27d — 2 + 3k = 19d — 3k = 438

and c3 = bg = 220 - 6d = 1100 — 45d — 4 + 8k = 39d — 10k = 876 = d = 4k

hence 73k =438 = k=16, d =24, by =220-216=4, b3 =13

S0 using earlier result,

by +by+...+bn= 1—12(2n3 ~12n2 +22n) - %(2n3 ~9n2+7n)+ %(2n3 —6n2 +4n)

= %(12n3 ~18n2 + 18n) = %n@n2 -3n+ 3)
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