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fO = 17f1 =1
fh=facr+ fao2

f2=27f3=37f4=5af5=8>f6=13>f7=21>"'

fib(0,1).

n>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),
Fis F1 + F2.

fo(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).

{fn}
{fn} =11,1,2,3,5,8,13,21,34,55,89, 144, 233,377,610, - - -]
{fns1} =[1,2,3,5,8,13,21, 34, 55,89, 144, 233, 377,610,987, - - -]
{fas2} =[2,3,5,8,13,21,34, 55,89, 144, 233,377, 610, 987, 1597, - - -]
{fa+s} =[3,5,8,13,21,34,55,89, 144, 233, 377,610, 987, 1597, 2584, - - -]
{fnxa} = [5,8,13,21, 34,55, 89, 144, 233, 377,610, 987, 1597, 2584, 4181, - - -]

{fnss} = [8,13,21, 34,55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, - - - |

fn+ frne3 = 2fn+2

{fa} =[1,1,2,3,5,8,13,21, 34,55, 89, 144, 233, 377,610, - - -]
{fass} = [3,5,8,13,21, 34, 55,89, 144, 233, 377, 610, 987, 1597, 2584, - - -]
2{ fos2} =2-[2,3,5,8, 13,21, 34,55, 89, 144, 233, 377, 610, 987, 1597, - - -]

fn+ fn+ra = 3fn+2

{fa} =1[1,1,2,3,5,8,13,21, 34,55, 89, 144, 233,377,610, - - -]
{fnsa} = [5,8,13,21,34,55,89,144, 233,377, 610, 987, 1597, 2584, 4181, - - -]
3{frs2} =3-[2,3,5,8,13,21,34,55,89, 144, 233, 377, 610, 987, 1597, - - -]

lo=10;=3 n>1
Ilh=lh-1+1lh-2
lh=3,l3=4,l4=17,lI5=11,lg = 18,7=29, -



;- dynamic Ik _1/2.
:- dynamic 1/2.

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

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

{in}
{In} =1[1,3,4,7,11,18,29,47, 76,123,199, 322,521,843, 1364, - - -]
{In+1} =[3,4,7,11,18,29,47, 76,123,199, 322,521, 843, 1364, 2207, - - - |
{Ins2} =[4,7,11,18,29,47, 76,123,199, 322, 521, 843, 1364, 2207, 3571, - - -]
{ln+3} = [7,11,18,29, 47,76, 123,199, 322,521, 843, 1364, 2207, 3571, 5778, - - -]
{In+a} = [11,18, 29,47, 76,123,199, 322, 521, 843, 1364, 2207, 3571, 5778, 9349, - - -]

{In+s} = [18,29,47,76,123,199, 322, 521, 843, 1364, 2207, 3571, 5778, 9349, 15127, - - -]

In + ln+3 = 2ln+2
{ln} =1[1,3,4,7,11,18,29,47,76, 123,199, 322,521, 843, 1364, - - - ]

{ln+3} = [7,11,18,29, 47,76, 123,199, 322,521, 843, 1364, 2207, 3571, 5778, - - -]
2{lns2} = 2-[4,7,11,18,29, 47,76, 123,199, 322,521, 843, 1364, 2207, 3571, - - -]

In+3 — ln = 2ln+1

{In+s} = [7,11,18,29, 47,76, 123,199, 322, 521, 843, 1364, 2207, 3571, 5778 - - -]
{ln} =1[1,3,4,7,11,18,29, 47, 76,123, 199, 322, 521, 843, 1364, , - - -]
2{lns1} =2-[3,4,7,11,18, 29,47, 76,123,199, 322, 521, 843, 1364, 2207, - - -]



n+  n+2 =ln+1

{fa} =1[1,1,2,3,5,8,13,21, 34,55, 89, 144, 233,377,610, - - -]
{fns2} =[2,3,5,8,13,21, 34,55, 89, 144, 233, 377, 610, 987, 1597, - - -]
{In+1} =[3,4,7,11,18, 29, 47,76,123,199, 322, 521, 843, 1364, 2207, - - -]

In +ln+2 = 5fn+1

{In} =1[1,3,4,7,11, 18,29, 47, 76,123, 199, 322,521, 843,1364, - - -]
{Ins+2} =[4,7,11,18, 29,47, 76,123,199, 322, 521, 843, 1364, 2207, 3571, - - -]
5{fn+1} =5-[1,2,3,5,8,13,21,34,55,89, 144, 233,377,610, 987, - - -]

1.2

n an bn Cn
kn
a]_:l,bl:Cl:O, k]_:l

a4=b4=04=1, k4=3

{an} =[1,0,0,1,1,2,4,7,13,24,44,81, 149,274,504, - - -]
{bn} =10,1,0,1,2,3,6,11, 20,37, 68,125, 230, 423, 778, - - -]
{en} =10,0,1,1,2,4,7,13, 24,44, 81,149, 274,504, 927, - - -]

{kn} =[1,1,1,3,5,9,17,31,57, 105, 193, 355, 653, 1201, 2209, - - -]

{kn}

:- dynamic miki_m/2.
:- dynamic m/2.



m(4,3).
m(3,1).
m(2,1).
m(1,1).
miki_m(4,3):
miki_m(3,1):
miki_m(2,1):
miki_m(1,1):
miki_m(N,F):

1

N>4,N1 is N-1,N2 is N1-1,N3 is N2-1,N4 is N3-1,1!,
miki_m(N1,F1),miki_m(N2,F2),miki_m(N3,F3),miki_m(N4,F4),
F is F1+F2+F3,1,

asserta(m(N,F)),

asserta((miki_m(N,F):- ).

{an}, {bn}, {cn}

{kn}
{kn}=11,1,1,3,5,9,17,31, 57,105,193, 355, 653, 1201, 2209, - - -]
{kns+1} =[1,1,3,5,9,17,31,57, 105, 193, 355, 653, 1201, 2209, 4063, - - -]
{kn+2} =[1,3,5,9,17,31,57, 105, 193, 355, 653, 1201, 2209, 4063, 7473, - - -]
{kn+3} = [3,5,9,17,31,57,105,193, 355, 653, 1201, 2209, 4063, 7473,13745, - - -]
{knsa} = [5,9,17, 31,57, 105, 193, 355, 653, 1201, 2209, 4063, 7473, 13745, 25281, - - -]

{kn+s} = [9,17, 31,57, 105, 193, 355, 653, 1201, 2209, 4063, 7473, 13745, 25281, 46499, - - -]

{kn}
2{kn} =12,2,2,6,10,18,34,62,114, 210, 386, 710, 1306, 2402, 4418, - - - ]

2{kns1} = [2,2,6,10, 18, 34,62, 114, 210, 386, 710, 1306, 2402, 4418, 8126, - - - ]

2{kns+2} =[2,6,10,18, 34, 62, 114, 210, 386, 710, 1306, 2402, 4418, 8126, 14946, - - -]



2{kn+3} = [6,10,18,34,62,114,210, 386, 710, 1306, 2402, 4418, 8126, 14946, 27490, - - - ]
2{kn+4} = [10,18,34,62,114, 210, 386, 710, 1306, 2402, 4418, 8126, 14946, 27490, 50562, - - - ]

2{kns+s} = [18, 34,62, 114, 210, 386, 710, 1306, 2402, 4418, 8126, 14946, 27490, 50562, 92998, - - - ]

{an}t {bn} {en} {kn}
kn + kn+2 = 2bn+3

{kn} =11,1,1,3,5,9,17,31,57, 105,193, 355, 653, 1201, 2209, - - -]
{kns2} =[1,3,5,9,17,31,57,105, 193, 355, 653, 1201, 2209, 4063, 7473, - - -]
2{bnss} = 2-[1,2,3,6,11,20,37,68,125, 230, 423, 778, 1431, 2632, 4841, - - -]

kn + kn+a = 2kn+3

{kn} =[1,1,1,3,5,9,17,31,57, 105, 193, 355, 653, 1201, 2209, - - -]
{kn+a} = [5,9,17,31, 57,105, 193, 355, 653, 1201, 2209, 4063, 7473, 13745, 25281, - - -]
2{kn+s} = 2-[3,5,9,17,31,57,105, 193, 355, 653, 1201, 2209, 4063, 7473, 13745, - - -]

)kn+1 — kn = 2Cn

{kn+1} =[1,1,3,5,9,17,31, 57,105, 193, 355, 653, 1201, 2209, 4063, - - - |
{kn} =[1,1,1,3,5,9,17,31,57, 105, 193, 355, 653, 1201, 2209, - - - ]
2{cn} =2-[0,0,1,1,2,4,7,13, 24,44, 81,149, 274,504,927, - - -]

kn + kn+1 = 2cn+2

{kn} =11,1,1,3,5,9,17,31, 57,105, 193, 355, 653, 1201, 2209, - - - ]
{kns+1} =[1,1,3,5,9,17, 31,57, 105, 193, 355, 653, 1201, 2209, 4063, - - - ]
2{cnsa} =2-[1,1,2,4,7,13, 24,44, 81,149, 274,504,927, 1705, 3136, - - -]

kn+3 — kn = 2cn+s3

{kn+3} = [3,5,9,17,31, 57,105,193, 355, 653, 1201, 2209, 4063, 7473,13745, - - -]
{kn}=11,1,1,3,5,9,17,31, 57,105,193, 355, 653, 1201, 2209, - - -]
2{cnea} = 2-[1,2,4,7,13,24, 44, 81,149, 274,504,927, 1705, 3136, 5768, - - -]



kn+a — kn = 4cn+2
{kn+4} =[5,9,17,31,57,105, 193, 355, 653, 1201, 2209, 4063, 7473, 13745, 25281, - - - ]
{kn} =11,1,1,3,5,9,17,31,57,105, 193, 355, 653, 1201, 2209, - - - ]
A{cni2} =4-[1,1,2,4,7,13,24,44,81,149,274,504,927,1705, 3136, - - -]

3.2
{an} {bn} {cn}
an+1 = Cn
bn+1 = an +cn
Cn+1 — bn + cn
0 01
A= 1 01
011
an+1 0 01 an an
bher1 | =] 1 0 1 bn | =A| bn e (%)
Cn+1 O 1 1 Cn Cn
3.3
M
a1l aiz2 a3
M= | axn a2 a3
azl as2 ass
t om (t) =det(tE — M) M

om (t) = det (tE — M)

t—a11 —ax —a13
=| —ax t—apxp —a
—asy —a3z2 t—as3



©M (t) =3 - Oéztz + a1t — ap

a2 = a11 + apz + azz, ap = det(M)
M a11 +ap +azz  Tr(M)
om (1) t=0 ag = det(M)
a1 = an1az2 t azpazz + azzail — a12a21 — a23a32 — 431013
om (M) =0

Il
h
Il
o R O
=)
N

oA@®) =t —(0+0+1)¢
+((0-0)+(0-1)+(1-0)—(0-1)—(1-1)—(0-1))¢t

(%) =TF(M)

—(0-0-1)+(@1-1-1)+(0-0-1)—(1-0-0)—(L-0-1) — (0-1-1))

=3 _t-1

oa(A)=A3— A2 A—-E=0

an
Un = bn

Cn

™) Un+1 = AuUp



= A" APuy
= A" 2. (A42+A+E)-u,
=A"-1. u; + A2, u; + A3, us

=Up*+Up-1+Un_2

Up+1 = Up +Up_1 +Up_2

an+1 an an—1 an—2
bn+1 = bn + bn—1 + bn—2
Cn+1 Cn Cn-1 Cn-2
{an} {bn}

{en}

an+1 = an tan-1 +an-2

bn+1 = bn +bn_1 +bn_2

Cn+1 = Cn tcCn—1 +cn-2

{an} {bn} {cn}



4.1
{an}
b,q,7
an+3 = pan+2 * qan+1 + ran
{an} w
{ant e W {an+1} €W
{an}, {bn} eW = {an + bn} ew
{an} € w k = {kan} S w
{an} € w
an+3 = pan+2 * gan+1 + ran
{bn} eW

bn+3 = pbn+2 + qbn+1 + 7bn

{an + bn} = pan+2 + qan+1 + ran + pbn+2 + gbn+1 + rbn

= p(an+2 + bn+2) + q(an+1 + bn+1) + r(an + bn)

{an+bn} S w

k{an+3} = k{pan+2 + gan+1 + ran}

= kpan+2 + kqan+1 + kran

10



{kan} e W

4.2
{an} {bn}, {cn}

( )kn + kn+2 = 2bn+3

( In

k1 + k3 =0by
1+1=2

( In
k2+k3=2b5
1+3=4

( In

k3 + ks = 2bg
1+5=6

( )en + kn+sa = 2kn+3

( n
k1+k5=2k4
1+5=6

( In
k2+k6=2k5
1+9=10

( In
k3+k7=2k6
1+ 17 =18

( )kn+1 — kn = ZCn

( n
kz—k1=261
1-1=0

( n
k3—k2=262

11



1-1=0

( In
k4—k3=263
3-1=2

Yen + kn+1 = 2cn+2
( In

k1 + ky = 2¢3
1+1=2

( In

ko + k3 = 2¢q
1+1=2

( In

k3 + kg4 = 2c5
1+3=4

)kn+3 — kn = 2cn+3
( n
k4—k1=204
3-1=2

( n
k5—k2=205
5-1=4

( n
k‘s—k‘3=266
9-1=28

Yen+a — kn = 4en+2
( n
k5—k1=463
3-1=2

( n
ke—k2=4C4
9-1=8

( n
k7—k3=405
17-1=16

12



13



