Mathematical Induction

Guess and Prove Formulas by Induction

(All Mathematical Induction parts are not shown.)
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Consider two variables 'y, and 1z, such that Vo=0Yn1+tBZn1.... (2 Zh=yVYn1+0Zn1 .... (3)
We put X, Y , thenwecanget (1).
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Now, (2) +A(3), Yn+ A Zn= (o +Ay) Yna + (B +A0) Zpa e (4)
Letuschoose A suchthat B+A8=A(w+iky) or A%+ (a-8)A-B=0 .. (5)
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Put p =o+ Ay ....(8) y Mo = o+ Ay ....(9)
From (4), (5), (8), Yot MZn = Yoathpuze= pu(Yaa+AiZea) = pl(n2+ A zo2) = ...
=u"(Yo+2r120) .. (10)

Similarly, VYnt AZp = Hgn(yo + Ao Zg ) (11)
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If 2 #Xy, wecansolve (10),(11)
_ 7‘2M1n (yo +7‘120)_7‘1H2n(y0 + 7‘220) 7 = Hzn(yo "'7‘120)_“1n (yo + 7‘220)
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and x Yo _ gty (Vo +MaZo) = Aahty" (Vo +25Z0) _ Rghty” (Xg + ) = Aypty" (X +25)
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If A=2X,then p=p, and equations (10) and (11) coincide.
To determine 'y, and 1z, we proceed as follows. From (10), Yn=-AZn + "o+ A Z0) ....(12)
(12)3(3), Zn=y [ M Zna + ua"(Yo + 21 20)] + Zns = (8 - YAa) Znt + ¥ (Yo + Aa Zo)w ™ (13)
Put k= &-vyA\; m= vy (Yo + A1 20) ....(14)
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From (15), (16),  x, _Yn can be found.
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Xp=Xn1  TAXpa+t (L=A) Xn2=Xn1a = (-1) (1= A) Xp1 + (1 —2) X2
= (-1) (1= 2) (Rn1 = %n2) = (12 (L= 2) (Knz = Xna) = oo = (D)™ Q=)™ (x1 - Xo)
! " 3 ) " . 1-(L 1) .
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See the solution of No. 7.
X = X1 + 2Ypa Sin® o e (), Vi = Vi1 + 2Xnq COS% 0 N )
X+ AYn = (1 + 2% €08% ) Xy + (A + 2 5in” o) Yot N )]
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Choose A suchthat  A(1+2xcos® o) =A+2sin’ a . (@
Then 20%coso=2sina = A=Hana ... (5
With these A’s, from (3) and (4) we have

X+ AYn = (1 + 2% €08 &) Xy + A(L + 24 €08% &) Yt = (1 + 21 €08% o) (Xt + AYn1)

= (1 + 2% c05? )% (Xn2 + AYn2) = ... = (L + 21 c0s® a)" (Xo + Ayo) = (L + 21 cos* o)"A cos o .... (6)
Xn+ (tan o) yp=(1 +sin2a)"sina ... (7)
Xn - (tan o) Yy = (1 =sin 2a)" (=sina) .... (8)

Solve (7) and (8) for x, and vy,
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Put u,=am—a,, wehave Un+1 — 2Un + U = 1. By No. 11., we have
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If k=1, an =a+(n-=-1)1I.
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