AM.>GM. (Backward Induction)

For n non-negative numbers  ay, &, ...., an,
let P(n) be the proposition: lz a >%a,a,..a,
[ ey

(& Show that P(1), P(2) aretrue.

(b) Show that P(r) istrue= P(2r) istrue Vr e N.

(c) Show that P(2) aretrue Vk e N.

(d) Show that P(n) istrue= P(n—1)istrue  Vvn e N.
(e) Show that P(n)istrue Vne N.

Solution

(@ ForP(1),LHS =RHS.=a, PQ < (Ja -+a,) 20

P(1) and P(2) aretrue.

(b) AssumeP(r) istruefor some r eN.

e 12 a, > Yaa,...a, 1)
)

2r

For P(2r), %Z a :%G; a +}i ajzi/(}i aiJ(}i aij

i=1 Mi-m ria M-

2 -
= \/r\/a1a2----ar r\/aruawz----azr = z\r/aiaz""arar+lar+2""a2r

P(2r) istrue.

() P2Yistrue = P(2)istrueby (a)
P29 istrue = P@2x (29)=P@*Y) istrueby (b).
P(2") istrue vk e N.

n

(d) AssumeP(n) istrue.i.e. EZ a, >1/aa,...a, 2)

i=1

For P(n—1), Put anz—a1+....+1an_1
n_



Then A+t A +..td, S (aiaz....an)yn, by (2).
n-1 n
PPN of 8 +eta, )
:(alaz...an_luj =(aay...a,,)" (uj
n—1 n-1

1

1-=

+...+ta n n

(uj > (a,a,...a, )"
n-1

a +...+a,_ 1/(n-1)
n—l“z(alaz....an_l) "

(6 VneN 3kreN > n=2-r
By (c), P(2")istrue.
But P2 istrue P(2*—1) istrue

P(2*—2) istrue

(after finite no. of steps)

-
=
-
= P2-r)=P(n) istrue



