RULES FOR MANIPULATION FOR SUMMATION
St 2955

Definition: (1) X0 2, =21 + 29+ ... + Ty.

(2) $hia-m=aXl o
Proof: Definition (1) gives > a - x; = ary + axe + ... + ax, =
a(@r+zo+...+x,) =ad,z
Example: x; =1,1=1.....,n
Yrtia=aYir,l=a(l+1+...4+1)=a-n.

(3) iy (@it y) =30 @+ 30 v
Proof: Definition (1) gives -7 | (z; +v;) = (x1+y1) + (x2+32) +... +
(@Tnt+yn) =1+ T2+ Tty tye .ty =2 T X Y

(4) sy (aw; +by) =a ¥z + b3, yi
Proof: (3) and (2) yield this.

(5) Xity (wi+ yi)2 = Y+ 25 Ty + Y -
Proof: Use (2; + y;)* = a2+ 2xy; +y? and (4) as well as (2) with a = 2.

Let 7 = % * 1 x;. Then it holds

(6) Xiy (4 —7) = 0.
Proof: 3" (x; — %) = X0, x; — >0, T enligt (4). But here we have
with @ = 7 in (2) that >, T = TY> ;1= T - n according to the
Example in (2). But 7-n = > | x; and this verifies the claim in (6).

(M) Zii (@i =) (i —g) =0 (@ — D)y =30 % (4 — 7).
Proof: (x; — %) - (y; —9) = (x; — %) - y; — (x; —T) - y. Then we get
according to (4) that >0 (x; —7%) - (vi —7¥) = S, (v, —T) - y; —
>, (z; — ) -y. But with a = 7 in (2) we get that > | (z; — %) - ¥
=7->",(z; —T) and then (6) gives that >, (x; — %) - (y; — ) =

* , (z; — @) y;. The second identity is obtained analogously.




(8) Xisy (i =) - (yi —§) = XLy Ty — nTY.
Proof: Expand. e.g., >" , x; (y; — ¥) in the right hand side of (7), use
(2) and the definition of 7.

(9) Xy (@ —2)" = XL af — na”.
Proof: By (5) we get that Y7 | (z; — 7)°= X", 22—2 5" | 2,7+ 30, 72
Then (2) gives with ¢ = T and the Example in (2) that 37, 2% —
230 wm+ Y T =30 22 — 223" x; + nw?. The definition of T
gives Y1 | x; = nT, so that Y0 22 — 2230 x;+nx? = Y0 07 — 2T -
nT +nx? =Y, 22 — nT




