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,O�SXQWR

• &RPH�HVSULPHUH�OD�VROX]LRQH�D�XQ�SUREOHPD
LQ�PRGR�FKH�LO�SURFHVVR�FRPSXWD]LRQDOH
RWWHQXWR�VLD�GL�WLSR�LWHUDWLYR"

RYYHUR�

• &RPH�VFULYHUH�LO�SURJUDPPD�LQ�PRGR�FKH
ULVXOWL�WDLO�ULFRUVLYR"

'$//$�5,&256,21(�$//$
5,&256,21(�7$,/

• /D�ULFRUVLRQH�WDLO�q�FDUDWWHUL]]DWD�GDO�IDWWR
FKH�VL�FRPSXWD��LQ�DYDQWL�
– LO�ULVXOWDWR�YLHQH�VLQWHWL]]DWR�SDVVR�SHU�SDVVR

– D�RJQL�SDVVR��SULPD�VL�FRPSXWD�TXHO�FKH�F
q�GD
FDOFRODUH��SRL�VL�HIIHWWXD��FRPH�XOWLPD�FRVD��OD
FKLDPDWD�ULFRUVLYD

• /D�FKLDPDWD�ULFRUVLYD�KD�TXLQGL�OR�VFRSR
GL�SRUWDUH�DYDQWL�LO�ULVXOWDWR�SDU]LDOH�ILQ�TXL
FDOFRODWR�



'$//$�5,&256,21(�$//$
5,&256,21(�7$,/

'XQTXH��SHU�HVSULPHUH�LO�SUREOHPD�LQ�IRUPD
ULFRUVLYD�WDLO�RFFRUUH�

• LGHQWLILFDUH�LO�YDORUH�LQL]LDOH�GD�FXL�SDUWLUH

• LGHQWLILFDUH�LO�YDORUH�GD�VLQWHWL]]DUH�SDVVR
GRSR�SDVVR

• LGHQWLILFDUH�XQD�UHJROD�SHU�ULFDYDUH�LO�QXR�
YR�YDORUH��UHODWLYR�DO�SDVVR�VXFFHVVLYR��LQ
IXQ]LRQH�GHO�YDORUH�DWWXDOH�

Vediamo un esempio.

81�)$7725,$/(«�,1129$7,92�

• 'HILQL]LRQH�
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• &KLDPLDPR�YN�LO�YDORUH�FRUULVSRQ�
GHQWH�DO�IDWWRULDOH�GL�N

• ,O�YDORUH�GL�SDUWHQ]D�q�Y� �

• /D�UHJROD�SHU�SDVVDUH�DO�IDWWRULDOH
VXFFHVVLYR�q�DOORUD��YN��� ��N����
�YN
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4XLQGL�

• DOO
LQL]LR��DO�SDVVR�N ���VL�KD

��� �Y�� ��

• DOOD�ILQH��DO�SDVVR�N Q��VL�KD

Q�� �YQ
Perciò, dopo il passo k=n, il valore v
denota il valore cercato, pari a n!
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• /H�UHOD]LRQL�
���� ��Y�� �������� ����N������ ���N����
�YN

• SRVVRQR�HVVHUH�ULOHWWH�GLFHQGR�
– DO�SDVVR�N ���LO�YDORUH�GHO�IDWWRULDOH�q��

– GHWWR�Y�LO�YDORUH�GHO�IDWWRULDOH�DO�SDVVR�N�
LO�YDORUH�GHO�IDWWRULDOH�DO�SDVVR�N���q
Y
� ��N���
Y

– LO�YDORUH�Y�GRSR�LO�SDVVR�N Q�Gj�LO�YDORUH
ILQDOH�FHUFDWR�
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• 1XRYD�FRGLILFD�FRQ�GXH�IXQ]LRQL�

– XQD�IXQ]LRQH�IDFW����LQDOWHUDWD�ULVSHWWR�D
SULPD��SHU�PDVFKHUDUH�OD�GLIIHUHQ]D�DJOL
RFFKL�GHO�FOLHQWH

– XQD�IXQ]LRQH�IDFW,WHU���FRPH�VHUYLWRUH
SULYDWR�GL�IDFW����FKH�RSHUD�VHFRQGR�LO
QXRYR�SULQFLSLR�GL�³DFFXPXOR´�

81�)$7725,$/(«�,1129$7,92�

LQW�IDFW�LQW�Q�^
��UHWXUQ�IDFW,WHU�Q������
`

LQW�IDFW,WHU�LQW�Q��LQW�Y��LQW�N�^
��UHWXUQ��N  Q��"�Y��

IDFW,WHU�Q���N���
Y��N����
`

Situazione iniziale: vk=1 = 1

Regola iterativa: vk+1 = (k+1) * vk
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LQW�IDFW�LQW�Q�^
��UHWXUQ�IDFW,WHU�Q������
`

LQW�IDFW,WHU�LQW�Q��LQW�Y��LQW�N�^
��UHWXUQ��N  Q��"�Y��

IDFW,WHU�Q���N���
Y��N����
`

Y�UDSSUHVHQWD�LO�YDORUH�GHO
IDWWRULDOH�GRSR�LO��SDVVR�N�HVLPR�

4XLQGL��LO�YDORUH�GRSR�LO�SDVVR�Q�
q�GLVSRQLELOH�TXDQGR�N Q�
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• 3HUFKp�TXHVWR�HVHPSLR�q�³LQQRYDWLYR´�"

• LO�ULVXOWDWR�YLHQH�VLQWHWL]]DWR�YLD�YLD�FKH�OH
FKLDPDWH�VL�DSURQR��³LQ�DYDQWL´�

• Ê�XQD�VROX]LRQH�VLQWDWWLFDPHQWH�ULFRUVLYD��

• «�PD�FKH�Gj�OXRJR�D�XQ�XQ�SURFHVVR
FRPSXWD]LRQDOH�LWHUDWLYR�

• LQIDWWL��GRSR�N�SDVVL��DEELDPR�D�GLVSRVL]LRQH�LO
ULVXOWDWR�SDU]LDOH�UHODWLYR�D�IDFW�N�



81�)$7725,$/(«�,1129$7,92"

• 3HUFKp�TXHVWR�HVHPSLR�q�³LQQRYDWLYR´�"

• LO�ULVXOWDWR�YLHQH�VLQWHWL]]DWR�YLD�YLD�FKH�OH
FKLDPDWH�VL�DSURQR��³LQ�DYDQWL´�

• Ê�XQD�VROX]LRQH�VLQWDWWLFDPHQWH�ULFRUVLYD��

• «�PD�FKH�Gj�OXRJR�D�XQ�XQ�SURFHVVR
FRPSXWD]LRQDOH�LWHUDWLYR�

• LQIDWWL��GRSR�N�SDVVL��DEELDPR�D�GLVSRVL]LRQH�LO
ULVXOWDWR�SDU]LDOH�UHODWLYR�D�IDFW�N�

Ê�XQ�FDVR�GL�5,&256,21(�7$,/
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3URMHFW���F�?WHPS?IDWW
7DUJHW�1DPH�����IDWW
7DUJHW�7\SH� �����(DV\:LQ
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6RXUFH�QRGH���IDWW�F

,/�)$7725,$/(��(6(03,2�&203/(72

6L�VFULYH�LO�SURJUDPPD�
OR�VL�VDOYD��H���
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«�OR�VL�FRVWUXLVFH��)���
6H�QRQ�FL�VRQR�HUURUL���

,/�)$7725,$/(��(6(03,2�&203/(72

«�VL�SXz�SDVVDUH�D�HVH�
JXLUOR�FRQ�LO�GHEXJJHU�
Premendo F7 ci si posiziona
all’inizio del PDLQ�
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Premendo ancora F7 ci si 
posiziona sulla prima istru-
zione, pronti per eseguirla.

,/�)$7725,$/(��(6(03,2�&203/(72

Volendo, si può mettere sotto
osservazione la variabile \, 
sfruttando l’$GG�ZDWFK�

Inoltre, si possono vedere i
record di attivazione con il
9LHZ�&DOO�6WDFN�(ora, ovvia-
mente, c’è solo il PDLQ)
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Si noti che la variabile \ 
risulta ora LQGHILQLWD� VLDPR
XVFLWL�GDOOR�VFRSH�GHO�PDLQ�

Via via che l’esecuzione pro-
segue, il &DOO�6WDFN�mostra
la successione dei record di
attivazione che si accumulano.

Però, possiamo aggiungere
ai ZDWFK la variabile Y, che
esiste QHOOR�VFRSH�GL�IDFW,WHU�

,/�)$7725,$/(��(6(03,2�&203/(72

Si noti che Y, come previsto,
vale attualmente 6 (che costi-
tuisce il risultato)

Nel momento di massima espan-
sione (che coincide col momento
in cui si ha il risultato), il &DOO�
6WDFN�mostra ben 5 record attivi.
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Appena prima che il main termini,
\�vale finalmente 6. 
La computazione è completata.

,/�)$7725,$/(��(6(03,2�&203/(72

Quando il main è terminato,
QHVVXQD�YDULDELOH�HVLVWH�SL�
Tutto è scomparso.
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• &DOFROR�GHO�YDORUH�GL�XQ�SROLQRPLR�GL
JUDGR�Q≥��D�FRHIILFLHQWL�XQLWDUL

3�[�Q��� ��[����[����«�[Q

• 5DFFRJOLHQGR�[�D�IDWWRUH�FRPXQH�

3�[�Q��� ������[����«�[Q� 
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• 4XHVWR�VXJJHULVFH�XQ�GLYHUVR�PRGR
GL�SURFHGHUH�
3�[�Q��� 

 ����[�
����[�
��«�����[���
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• 'HWWR�Y�LO�YDORUH�WUD�SDUHQWHVL�
3�[����� ��Y�� ��
3�[�N����� ��YN��� �����[�
�YN
3�[�Q��� ��YQ

v
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x4 + x3  + x2 + x1 + x0=
(( ( x  + 1 ) *x + 1 ) * x +1) *x +1

v0 = 1

v1 = v0*x + 1

v2 = v1*x + 1

v3 = v2*x + 1

v4 = v3*x + 1

0

1

2

3

4
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• /D�UHOD]LRQH�
3�[���� �Y�� ���������3�[�N����� ��YN��� �����[�
�YN

• SXz�HVVHUH�LQWHUSUHWDWD�GLFHQGR�
– DO�SDVVR�N ���LO�YDORUH�GHO�SROLQRPLR�q��

– GHWWR�Y�LO�YDORUH�GHO�SROLQRPLR�DO�SDVVR�N�
LO�YDORUH�GHO�SROLQRPLR�DO�SDVVR�N���q
Y
� �����[�
�Y

– LO�YDORUH�Y�GRSR�LO�SDVVR�N Q�Gj�LO�YDORUH
ILQDOH�GHO�SROLQRPLR�
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• &RGLILFD�FRQ�GXH�IXQ]LRQL�

– XQD�IXQ]LRQH�SRO����LQDOWHUDWD�ULVSHWWR�D
SULPD��SHU�PDVFKHUDUH�OD�GLIIHUHQ]D�DJOL
RFFKL�GHO�FOLHQWH

– XQD�IXQ]LRQH�SROLQ���FRPH�VHUYLWRUH
SULYDWR�GL�SRO����FKH�RSHUD�VHFRQGR�LO
QXRYR�SULQFLSLR�GL�³DFFXPXOR´�
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• 3HU�SDVVDUH�GDO�YDORUH�GHO�SROLQRPLR�DO
SDVVR�N�D�TXHOOR�DO�SDVVR�N���VL�DSSOLFD�OD
UHOD]LRQH��Y
� ���[
Y

• ,O�YDORUH�Y�GRSR�LO�SDVVR�N Q�Gj�LO�YDORUH
ILQDOH�GL�3�[�Q�

GRXEOH�SROLQ�GRXEOH�[��LQW�Q�
GRXEOH�Y��LQW�N�^

��UHWXUQ��N  Q��"�Y��
SROLQ�[�Q���[
Y�N����

`




