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{fa} =1,1,2,3,5,8,13,21,34,55,89, 144, 233,377,610, - - -]
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n gn hn
/* */

fib(0,1).

fib(1,1).

fib(N,F):-N>1,N1 is N1 is N-1,N2 is N1-1,
fib(N1,F1),fib(N2,F2),

F is F1 + F2.
fb(N,F):-N>0,fb_aux([N,F],1,1,0).
fb_aux([N,F],N,F,F1).
fb_aux(Const,N,F,F1):-N1 is N + 1,FO is F + F1,

fb_aux(Const,N1,F0,F).

{gn}, {hn}

{g9n} =11,0,1,1,2,3,5,8,13,21,34,55,89, 144,233, - -

{hn} =1[0,1,1,2,3,5,8,13,21,34, 55,89, 144, 233,377, - - -

]

n+1 n n+1

gn;hn

gn+1 = hn

hn+1 = gn + hn

gmhn

fn



gn+1 = gn ¥ gn-1
hn+1 = hn + hn_1

fn+v1 = fn+ fno1

fn+ fanez = 2fn+2

{fn} =[1,1,2,3,5,8,13,21,34,55, - - -]
{fors} =[3,5,8,13,21,34,55,89, 144,233, - - -]
{fas2} =1[2,3,5,8,13,21,34,55,89, 144, - - -]
2{ fas2} =2-[2,3,5,8,13,21,34,55,89, 144, - - -
=[4,86,10, 16, 26, 42, 68, 110, 178, 288, - - -]

fn+ fn+ra = 3fn+2

{fn} =11,1,2,3,5,8,13,21,34,55, - - -]
{fnral = [5,8,13,21,34,55,144, 233,377,610, - - -]
{fns2} =[2,3,5,8,13,21,34,55,89,144, - - -]
3{fr+2} =3-[2,3,5,8,13,21,34,55,89, 144, - - ]
= [6,9, 15, 24, 39, 63,102, 165, 267,432, - - -]

gn+2 + hn = fn+1
{gn+2} =1[1,1,2,3,5,8,13,21,34,55, - - -]

{hn} =10,1,1,2,3,5,8,13,21,34,- -]
{fn+1} =11,2,3,5,8,13,21,34,55,89, - - -]



gn +2hn = fr+1

{gn} =11,0,1,1,2,3,5,8,13,21,- -]
{hn} =10,1,1,2,3,5,8,13,21,34,- -]
2{hn} =10,2,2,4,6,10, 16,26,42,68, - - -]
{fn+1} =1[1,2,3,5,8,13,21,34,55,89, - - -]

2gn+2 — hn+1 = fn

{gn+2} =1[1,1,2,3,5,8,13,21,34,55, - - - ]
2{gn+2} =[2,2,4,6,10, 16, 26,42, 68, 110, - - - ]

{hn+1} =11,1,2,3,5,8,13,21,34,55, - - -]

{fn}=11,1,2,3,5,8,13,21,34,55, - - -]

gn+2 + hn+1 = 2fn

{gn+2} =11,1,2,3,5,8,13,21,34,55, - - -]

{hns1} =[1,1,2,3,5,8,13,21,34,55, - - -]

{fa} =1,1,2,3,5,8,13,21,34,55, - - -]
2{fn} =[2,2,4,6,10, 16, 26,42, 68,110, - - -]

{In} =1[1,3,4,7,11, 18,29, 47, 76,123, 199, 322, 521, 843, 1364, - - -]

n Sn

n

In



/* */
:- dynamic Ik_1/2.
:- dynamic 1/2.

102,3).
1(1,1).

Ik 1(2,3):- !.
Ik 1(L,1):- 1.

Ik_I(N,F):- N>2,N1 is N-1,N2 is N1-1,!,
Ik_T(N1,F1),1k_I(N2,F2),
F is F1 + F2,1,
asserta(1(N,F)),
asserta((Ik_I(N,F):- D).

{sn}, {tn}

{sn}=10,2,1,3,4,7,11,18,29,47,76,123,199, 322,521, - - -]
{tn} =[1,1,3,4,7,11,18,29,47,76,123,199, 322,521,843, - - -]

n+1 n n+1

n n>2

Sn,tn

Sn+1 = tn

th+1 = sn +1n

{sn}, {tn}

Sn+1 = Sn + Sp-1

th+1 = th T th1



In + ln+3 = 2ln+2

{ln} =1[1,3,4,7,11,18,29,47,76,123, - - -]

ln+1=1ln+1lh1

{ln+3} = [7,11,18,29,47,76,123,199,322,521, - - -]
{lns2} =[4,7,11,18,29,47, 76,123,199, 322, - - -]
2{lns2} =[8,14,22,36,58,94, 152, 246,398,644, - - -]

In+3 = ln+2 = 2ln+1

{In+s} = [7,11,18,29,47, 76,123,199, 322,521, - - -]

{lns2} = [4,7,11,18,29, 47,76,123,199,322, - - -]

{ln+1} =[3,4,7,11,18,29,47,76,123,199, - - -]
2{ln+1} =[6,8, 14,22, 36,58, 94, 152, 246, 398, - - -]

2.2

n+1

an



{an} =1[1,0,2,0,4,0,8,0,16,0,32,0,64,0,128, - - -]

{bn} =10,1,0,2,0,4,0,8,0,16,0,32,0,64,0, -]

{en} =10,0,1,1,3,3,7,7,15,15,31, 31,63, 63, 127, - - - ]
{kn}=11,1,3,3,7,7,15,15,31, 31,63, 63,127,127, 255, - - - ]

(kn =an+bn +Cn)

2.3
{kn}

/* k_{n} */

:- dynamic kota_k/2.

:- dynamic k/2.

k(2,1).

k(1,1).

kota_k(2,1):- I.

kota k(1,1):- 1.

kota k(N,F):- N>2,N1 is N-1,N2 is N1-1,!,
kota_k(N1,F1),kota_k(N2,F2),
Fis F2*2 + 1,1,
asserta(k(N,F)),
asserta((kota_k(N,F):- 1)).

{an}, {bn}, {cn}



3.1
{an}, {bn}, {cn}, {kn}
m {an+m}, {bn+rm}, {cn+m}; {knm}
( t{an}, t{bn}, t{cn}, t{kn}
Kntknri = g, + 2bn + cn

{kn}=11,1,3,3,7,7,15,15,31,31, - - -]
{kn+1} =11,3,3,7,7,15,15,31,31,63, - - -]
{kn} + {kn+1} = [2,4,6,10,14,22,30,46,62,94, - - -]

{kn} + {kn+a}

> =1[1,2,3,5,7,11,15,23,31,47, -]

{an} =11,0,2,0,4,0,8,0,16,0,---]
2{bn} =10,2,0,4,0,8,0,16,0,32,- -]
{en} =10,0,1,1,3,3,7,7,15,15,- - -]
{an} +2{bn} +{cn} =11,2,3,5,7,11,15,23,31,47, - - -]

an + cn+1 = kn

{an} =11,0,2,0,4,0,8,0,16,0,- -]
{cn+1} =1[0,1,1,3,3,7,7,15,15,31, - -]
{kn}=11,1,3,3,7,7,15,15,31,31, - -]
{an} + {en+1} =1[1,1,3,3,7,7,15,15,31,31, - - -]

bn+1 + cn+1 = kn

{bn+1} =1[1,0,2,0,4,0,8,0,16,0, - - -]
{en+1} =10,1,1,3,3,7,7,15,15,31, - - -]
{kn} =11,1,3,3,7,7,15,15,31,31, - - -]
{bn+1} + {cn+1} =[1,1,3,3,7,7,15,15,31,31, - - -]

an+bn—Cn:1

{an} = [1a Oa 27 0747 07 8707 16, Oa o ]
{bn} = [Oa 15 07 27 074a0a 8a0a 165 o ]
{Cn} = [07 07 17 17 37 37 77 77 157 157 o ]



kn+2 — kn+1 = 2an

{kns2} =[3,3,7,7,15,15,31,31,63,63, - - -]
{kn+1} =11,3,3,7,7,15,15,31,31,63, - - -]
{an} =[1,0,2,0,4,0,8,0,16,0, -]
2{an} =1[2,0,4,0,8,0,16,0,32,0, - -]

kn+1 — kn = 2bn

{kn+1} =1[1,3,3,7,7,15,15,31,31,63, - - -]
{kn} =11,1,3,3,7,7,15,15,31,31, - - -]
{bn} =10,1,0,2,0,4,0,8,0,16, - -]

2{bn} =10,2,0,4,0,8,0,16,0,32,- -]

an + bn+2 + cn+1 = kn+t

{an}=11,0,2,0,4,0,8,0,16,0,---]

{bn} =10,1,0,2,0,4,0,8,0,16, -]
{bn+2} =1[0,2,0,4,0,8,0,16,0,32,0,---]

{en} =10,0,1,1,3,3,7,7,15,15, - - -]
{en+1} =10,1,1,3,3,7,7,15,15,31, - - -]
{kn+1} =14,3,3,7,7,15,15,31,31,63, - - - ]

3.2
{an}, {bn}, {cn}

an+1 = 2bn
bn+1 = an

cn+1 = bn +cn

an+1 = an + 2an—1 — 2an—2
bn+1 = bn + 2bn—1 — 2bn_2

cn+1 =¢n +2cn_1 — 2¢cn-2



020
A= 100
011
t -2 0
tE—-A=1| -1 ¢ 0
0 -1 t-1

oA (t) = det(tE — A)
=t?(t—1)—2(t—1)
=3 2 _2t+2

A3 A2 _2A+42E=0

Un

an
Un = bn

Cn

Un+1 = Aun

10



= A" A%,

= A"3(4% + 24 — 2E)u,

= (ANt +24"2 - 24" %)y

= A" lu; +24"%u; — 24n_3U1

= Up +2Un_1 — 2Upn_2

an+1 = an + 2an_1 — 2an_2
bn+1 = bn +2bn_1 — 2bn_2

cn+1 = cn +2cn_1 — 2¢cn—2

{kn} {an}, {bn}, {cn}

1,2,3

+
Kn |2<n+1 =an +2bn + ¢

11



n=1
Kitkp — 1+1 — 1

2 -2
a1 +2by+cp=1+2-04+0=1
n=2
kotks — 1+3 —
2 2
ap +2bp+co=0+2-14+0=2
=3
katks — 3+3 —
2 2

az3+2b3+c3=2+2-0+1=3

kn + k?n+l

5 = an + 2bn + cn

an + cn+1 = kn

n=1
ar+e=1+0=1
k‘lzl

n=2
a+ec3=0+1=1
k‘zzl

n=3
az+c,=2+1=3
k‘3:3

an + cn+1 = kn

bn+1 + cn+1 = kn

n=1
bop+cp=1+0=1
/ﬂ:l

n=2
b3+c3=0+1=1
kzzl

n=3
bsg+cp=2+1=3
k3=3

12



bn+1 + cn+1 = kn

an+bn—Cn:1

n=1
a1 +b—c1=1+0-0=1
n=2
ap+by—co=0+1-0=1
n=3

az+by3—c3=2+0-1=1

an+bn—Cn=l

kn+2 — kn+1 = 2an

n=1
kg—k‘2:3—1=2
2a1=2-1=2
n=2
k4—k‘3:3—3=0
2a=2-0=0
n=3
k5—k‘4:7—3=4
203=2-2=4
kn+2 — kn+1 = 2an
kn+1 — kn = 2bn
n=1
kz—k1=1—1=0
2bn =2-0=0
n=2
/i?g—/i?2=3—1=2
200 =2-1=2
n=23

/i?4—/€3=3—3=0

13



203 =2-0=0

kn+1 — kn = 2bn

an +bn+2 + cn+1 = kn+1

n=1
a1 +b3+co=14+0+0=1
k‘zzl

n=2
ar+bg+c3=0+2+1=3
k3:3

n=23
az+bg+cy =2+0+1=3
k}4:3

an + bn+2 + cn+1 = kn+t

4.2
{an}; {on}; {ents {kn}

t 00 0 20 t -2 0
tE-—A=10¢t 0 |- 100 ]|=] -1t 0
0 0t 011 0 -1 ¢t-1

det(tE — A) = t?(t — 1) — 2(t — 1)

t—2)(t—1)=0

14



t=+v2,1
A 17\/57_\/5

{an}, {bn}, {cn}, {kn}
n Oé,ﬁ,’)/

a+ (V2)"B+ (—V2)"™y

( ){an}
an = a+ (V2)"B+ (—V2)"y
n=1 l=a+V28—+2y

n=2 O=a+20+2y
n=23 2=oa+2V25— 22y
a=20 ﬂ:? 7:_?
in = (V22 + (VD (D)

— (\/Z4)n+1 N %(_\/E)n+l

_ v wm=2-1)
0 (n=2k)

2% (n=2k-1)

o (n=2k)
{bn}, {cn}, {kn}

( ) {bn}

= (V27 + (VD'

_ )0 n=2k-1)
k-1 (n=2k)

15



() {Cn}

o= -1+ 30+ VD + (1 VDV

_ [+ i+ vt - 2 - VW =2k 1)
1AV E - VDVDR (n=2R)

_ ) -1+3(V2* (n=2k-1)
—1+212% (n=2k)

) -1+t (n=2k-1)
—1+251 (n=2k)

{kn}

kn =an +bn +cn

{kn}

K_1+0+2k1 (n=2k-1)
0+2Kk1_1+2k1 (n=2k)

:{2'<(1+}1)1 (n=2k—1)

kn =

2.2k-1 1 (n=2k)

5.2k2 1 (n=2k—1)
2K —1 (n=2k)

{kn}

k'n+1 = akfn + bknfl + Cknfz

t3=pt2+qt+7“

16



$7:g72/

a, 8,7y

kn = za +yp" + 29"

17

{kn}

{kn} ki

{an}; {bn}; {en}



