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secnerruceR raeniL  
 

 hcihw snoitaler ecnerrucer fo ssalc a si erehT nac    .lareneg ni yllacitylana devlos eb
 dellac era esehT secnerrucer raenil  ccanobiF eht edulcni dna .ecnerrucer i  

:iccanobiF evlos ot woh gniwohs yb nigeB  
 

iccanobiF gnivloS  
 

:spets cisab 3 sah noitulos epiceR  
)1   mrof eht fo noitulos emussA  na = n r  
)2   elbissop lla dniF ’r  1eseht llaC  .krow siht ekam ot mees taht s r1 dna  r  yfidoM  .2

 ot noitulos demussa areneg noitulos l   na = rA 1  n + rB 2n  erehw  B,A .stnatsnoc era  
)3   dnif ot snoitidnoc laitini esU  B,A dna  .noitulos cificeps niatbo  

 
iccanobiF gnivloS  

 
)1   mrof eht fo noitulos laitnenopxe emussA  na =  n r : 

 otni siht gulP an = an-1 + an-2 : 
 r n =  r n-1 +  r n-2  

a taht ecitoN  nommoc a evah smret eerht ll rn-2 :tuo siht edivid os ,rotcaf  
rn /rn-2 = (  r n-1+  r n-2 /)  r n-2   r 2 =   r + 1 
 

 eht dellac si noitauqe sihT  noitauqe citsiretcarahc .noitaler ecnerrucer eht fo  
 

)2   elbissop lla dniF ’r citsiretcarahc evlos taht s  
 r 2 =   r + 1 

  aC  eseht ll r1 dna   r .2
1   si noitulos lareneG  

an = rA 1
n + rB 2

n    erehw  B,A .stnatsnoc era  
:sevig 2alumrof citardauQ  

r  1( =  2/)5  
 oS r1 +1( =  ,2/)5 r2 1( = - 2/)5  

 :noitulos lareneG  
an =  A +1([ ]2/)5 n +  B 1([ - ]2/)5 n  
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aeniL stneiciffeoC tnatsnoC htiw secnerruceR r  
 

“ gnivlos ot sezilareneg dohtem suoiverP  tnatsnoc htiw snoitaler ecnerrucer raenil
”stneiciffeoc : 

 eb ot dias si noitaler ecnerrucer A  :FED raenil    fi na   eht fo noitanibmoc raenil a si
noitcnuf a sulp smret suoiverp   fo n  noitcnuf detacilpmoc rehto ro sebuc ,serauqs on .e.I  .

 suoiverp eht fo ia   eht neht stnatsnoc era stneiciffeoc eht lla noitidda ni fI  .rucco nac
 evah ot dias si noitaler ecnerrucer stneiciffeoc tnatsnoc . 

 
stneiciffeoC tnatsnoC htiw secnerruceR raeniL  

 
 
 
 
 
 
 
 
 
 

  snoitidnoc laitini esU a0  ,0 = a1  dnif ot 1 =  B,A dna  .noitulos cificeps niatbo  

=0 a0 =  A +1([ ]2/)5 0 +  B 1([ - ]2/)5  0 =  A +B 
=1 a1 =  A +1([ ]2/)5 1 +  B 1([ - ]2/)5  1     = A +1( 2/)5  +  B 1( - 2/)5   

   = (A+  B ( + 2/) A-  B ) 2/5  
 evig noitauqe tsriF  B  = -A 2 otni gulP . dn : 

2+ 0 = 1 A  os  2/5  A /1 =  ,5  B  = - /1 5 
:rewsna laniF  

 
)!TI KCEHC(  nn

na
2

51
5

1
2

51
5

1

  :Q ?stneiciffeoc tnatsnoc htiw raenil era gniwollof eht fo hcihW  
.1  an 2 = an-1 

 
.2  an 2 = an-1 2 + n-  3 - an-3 

 
.3  a  n a = n-1

2 
 

.4  :noitcnuf noititraP  

)1,1(
1

0
innCpp

n

i
in
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secnerruceR raeniL suoenegomoH  
 

 ecnerrucer fo epyt reisae na evlos ot woh wonk tsrif tsum ew secnerrucer hcus evlos oT
:noitaler  

 eb ot dias si noitaler ecnerrucer raenil A  :FED h suoenegomo   noitanibmoc raenil a si ti fi
 ecnerrucer eht fo smret suoiverp eht fo tuohtiw   fo noitcnuf lanoitidda na n. 

 
?suoenegomoh era gniwollof eht fo hcihW  :Q  

.1   an 2 = an-1 

.2   an 2 = an-1 2 + n-3 – an-3 

.3     :noitcnuf noititraP  
 
 

tsnoC htiw secnerruceR raeniL stneiciffeoC tna  
 
 

:A  
.1  an 2 = an-1  :  SEY  

 
.2  an 2 = an-1 2 + n-  3 - an-3  :  SEY  

 
.3  a  n a = n-1

2  :  a ton si gnirauqS  .ON   ylralimiS  .noitarepo raenil a  n a = n-1an-   2   dna a  n  =
(soc an-2 non era ) - .raenil  

 

.4  :noitcnuf noititraP  )1,1(
1

0
innCpp

n

i
in      .ON  

 sa tnatsnoc ton era stneiciffeoc tub ,raenil si sihT  C (  n -  ,1  n -1-  i non a si ) -  tnatsnoc
 fo noitcnuf n. 

)1,1(
1

0
innCpp

n

i
in

:A  
.1  an 2 = an-1  :  SEY  
.2  an 2 = an-1 2 + n-  3 - an-3   mret artxe na s’erehT  .oN :  f (n 2 = ) n-3 

.3  :noitcnuf noititraP  
 
 

 suoiverp eht gnivlovni ton raeppa smret oN  .SEY pi 

)1,1(
1

0
innCpp

n

i
in
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3 ehT -  lareneg rof llew skrow ecnerrucer iccanobiF eht rof desu ssecorp pets
 wef a era erehT  .stneiciffeoc tnatsnoc htiw snoitaler ecnerrucer raenil suoenegomoh

emos erehw secnatsni  .yrassecen si noitacifidom  
 

 suoenegomoH – snoitacilpmoC  
 

)1  stoor gnitaepeR   nrael t’nod taht ylpmi stoor gnitaepeR  .noitauqe citsiretcarahc ni
 evlos ot noitamrofni hguone evah ton yam os ,toor dnoces morf wen gnihtyna

 .snoitidnoc laitini nevig htiw alumrof   txen no siht htiw laed ot woh ees ll’eW
.edils  

)2   noN -  stoor rebmun laer  cidoirep sah ecneuqes eht fI  .noitauqe citsiretcarahc ni
 elpmaxe rof( stoor xelpmoc teg yam ,roivaheb an  = -an-2)1  tuoba yrrow t’now eW .

b sa skrow dohtem emas ,elpicnirp ni( esac siht  xelpmoc esu tpecxe ,erofe
.)citemhtira  

 
stooR gnitaepeR :noitacilpmoC  

 
 
 
 
 
 
 
 
 
 
 

stooR gnitaepeR :noitacilpmoC  
 
 
 
 
 
 
 
 
 
 

 evloS  :GE an 2 = an-1-an-  2 a , 0 1 = a , 1 2 =  
tsiretcarahc dniF  ni gniggulp yb noitauqe ci a  n =  r n: 

 r 2 - 2r 0 = 1+  
 ecniS  r 2 - 2r ( = 1+  r - )1   2  toor eht  r  .staeper 1 =  

 noitulos lareneg gnisu yb evlos ot deirt ew fI  
a  n  = rA 1

n+ rB 2
 n  = A1n+B1n  = A+B 

 secrof hcihw an   ( noitcnuf tnatsnoc a eb ot  .)  
s ylpitluM  :NOITULOS  yb noitulos dnoce n :ekil skool noitulos lareneg os  

a  n  = rA 1
n+ rnB 1

n 

 evloS an 2 = an-1-an-2 a , 0 1 = a , 1 2 =  
 :noitulos lareneG a  n  = A1n+ nB 1n

  = A+ nB  
 

snoitidnoc laitini otni gulP  
 = 1 a  0  = A+ ·B 0·10  = A 
 = 2 a  0  = ·A 11+ ·B 1·11  = A+B 

 noitauqe tsrif gniggulP  A 1 =  tni +1 = 2 :dnoces o B  seilpmi  B .1 =  
 :rewsna laniF a  n +1 = n 
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esaC suoenegomohnoN ehT  
 

113 .p nesoR ees( ecnerrucer ionaH fo rewoT eht redisnoC -  )313  
an 2 = an-1 .1+  

 .gnipocselet gnisu evlos dluoC  :etirweR  .yllacidohtem ti evlos s’tel daetsnI  
an - 2an-1 1 =  

)1  .esac suoenegomoh eht evlos .e.i ,0 ot tes SHR eht htiw evloS  
)2  :elur esu .e.I  .noitulos lareneg teg ot noitulos ralucitrap a ddA  

 
 
 
 
 
 
 

esaC suoenegomohnoN ehT  
 
 
 
 
 
 
 

aC suoenegomohnoN ehT es  
 
 
 
 
 
 
 
 
 
 
 
 

 lareneG  
 suoenegomohnoN  

=  lareneG  
 suoenegomoh  

ralucitraP  
 suoenegomohnoN  

+ 

an - 2an-  1 1 =  
)1   evlos .e.i ,0 ot tes SHR eht htiw evloS  

an - 2an-  1 0 =  
 :noitauqe citsiretcarahC  r - 2 0 =  

 euqinu os   si toor r si noitauqe suoenegomoh ot noitulos lareneG  .2 =  
a  n  = ·A 2n 

)2   rof noitulos lareneg teg ot noitulos ralucitrap a ddA an - 2an-  1   .1 =
:elur esU  

 
 lareneG

 suoenegomohnoN =  lareneG
 suoenegomoh

ralucitraP
 suoenegomohnoN+
 

 
 

 ,elpmaxe roF  .snoitulos suoenegomohnon ralucitrap gnisseug rof skcirt elttil era erehT

R eht nehw .tnatsnoc a eb osla dluohs sseug eht ,tnatsnoc si SH 1 

 mrof eht fo noitulos ralucitrap a sseug oS bn=C. 

:noisrucer lanigiro eht otni gulP  

1 = bn – 2bn-  1 = C – 2  C  = -C.    eroferehT  C  = - .1  

 :noitulos lareneG a  n  = A 2·  n - .1  
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 ionaH fo srewoT eht fo esac eht nI  .noitulos desolc teg ot snoitidnoc laitini esu ,yllaniF
:si noitidnoc laitini ,noisrucer  

a1 1 =  
  noitulos lareneg gnisU  na  = ·A 2n - :teg ew  1  

 = 1 a1  = ·A 21 - 2 = 1 A – .1  
,eroferehT  2 = 2  ,A  os  A .1 =  

 :rewsna laniF an 2 = n -1 
 

detacilpmoC eroM  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

detacilpmoC eroM  
 
 
 
 
 
 
 
 

cer ot noitulos lareneg eht dniF  :GE :elpmaxe sgnirts tib eht morf ecnerru  

 an 2 = an-1 2 + n-  3 - an-3 

 

 sa etirweR )1 a  n - 2an-  1  + an-  3 2 = n-  3 :trap suoenegomoh evlos dna  

 

 :noitauqe citsiretcarahC  r 3 - 2r .0 = 1+  

 

 toor sseuG  r  =  .edivid   stoor regetni sa 1  

 r ( yb tuo edivid os ,skrow 1 =  r - teg ot )1  

 r 3 - 2r ( = 1+  r - ()1  r  2 +r - .)1  

 r 3 - 2r ( = 1+  r - ()1  r  2 +r - .)1  
 no alumrof citardauQ  r  2 +r - :1  

r ( = -  1  2/)5  
 oS r1  ,1 = r  2 ( = - +1  ,2/)5 r  3 ( = -1- 2/)5  

 :noitulos suoenegomoh lareneG  
a  n =  A  +  B ([ - +1 ]2/)5  n +  C ([ -1- ]2/)5 n  
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detacilpmoC eroM  
 
 
 
 
 
 
 
 
 
 
 
 
 

uoenegomohnoN )2  ot noitulos ralucitrap s a  n - 2an-  1  + an-  3 2 = n-3 

 mrof eht sseuG b  n  =  k 2n  :ni sseug gulP  .  
 k 2  n - 2  k 2n-1

  +  k 2n-3
 2 = n-3 

 :ot seifilpmiS k   .1=  
 si noitulos ralucitrap oS b  n 2 = n 

 

 lareneG
 suoenegomohnoN =  lareneG

 suoenegomoh
ralucitraP

 suoenegomohnoN+
 

 

 :rewsna laniF  
an=  A  +  B ([ - +1 ]2/)5  n  +  C ([ -1- ]2/)5 n 2 + n 


