
Chapter 6

∞¸�àîh⇠

∞¨� ¨©\ ⇠Y h⇠@ ⇡@ Œ@ Python h⇠‰@ ¨4 ✓t à¿Ã, ∞¨� ë1\ h
⇠‰@ ¨4 ✓t ∆‰. �‡ ✓D ú%Xpò pÅt| tŸ‹§î É¸ ⇡@ �•Ã à‰. t
•–⌧î∞¸�àîh⇠–�t0∏Ét‰.

6.1 ¨4✓

h⇠ 8ú–î ¨4 ✓t àîp, Ùµ@ t ✓D ¿⇠– `˘Xpò ¥§ ⇠›X |Ä\ ¨©
\‰.
e = math.exp(1.0)
height = radius * math.sin(radians)

¿�L¿∞¨î∞¸�∆îh⇠‰Dë1à»‰.©›∆åî¨4✓t∆»‡,Ä�UXå
î¯h⇠‰X¨4✓@ Nonet»‰.

t•–⌧î (»h¥)∞¸�àîh⇠|ë1`Ét‰.´à¯�⌧î⌅Ï�@⇠¿Ñ<\
–X◆t|¨4Xî areah⇠t‰.
def area(radius):

a = math.pi * radius**2
return a

∞¨�$X∞¸�àîh⇠–⌧X return8@⇠›tÏh⇠à»‰.¨48@ “¨4✓<\
0|$î⇠›D¨©XÏâ‹¨4X|”îX¯|�‡à‰.¨4`⇠›tı°tƒ⌧.0
L8–t�⌧Xh⇠|ÄT⌅∞Xåë1t¸⇠ƒà‰.
def area(radius):

return math.pi * radius**2

¯⌥0îX¿Ã,Ñ‹¿⇠\¨©\ a�à¥ÄT}åÑE`⇠ƒà‰.

L\îpt8XÑ0»‰¨48tàîΩ∞ƒà‰.
def absolute_value(x):

if x < 0:
return -x

else:
return x
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� return8t ›¿»‰à0L8–¯⌘¥êXòÃ‰â⌧‰.

¨48t ‰â⇠t ‰â ⌘tX h⇠î ‰L 8•D ⇠âX¿ J‡ â‹ ÖÃ\‰. return8
tƒX8•tò‰âXPÑ¡ƒÏX¿JîT‹|˝@T‹(dead code)|Äx‰.

∞¸�àîh⇠–⌧î⌅\¯®X¥§‰âPÑtT|ƒ return8–ƒÏXƒ]XîÉt
ã‰.�|‰¥Ùê.

def absolute_value(x):
if x < 0:

return -x
if x > 0:

return x

th⇠îòª⇠»‰.Ã} x� 0ttP ›¿®Pp”t⌧‰.¯Ït return8–ƒÏX¿
J‡ÖÃXå⌧‰.tΩ∞X¨4✓@ Nonet¿ 0X��X�D»‰.

>>> print(absolute_value(0))
None

8‡\, PythonX¥Äh⇠⌘–î��X|ƒ∞Xî absh⇠�à‰.

µ8⌧\ x@ yP⇠|�D x > ytt 1D¨4X‡ x == ytt 0D¯¨‡ x < ytt -1
D¨4Xî compareh⇠|ë1tÙê.

6.2 ⇣ƒ�⌧⌧

ph⇠|ë1X‰ÙtÑE–TŒ@‹⌅DîL�à‰.

ƒ≠òå ı°\ ⌅\¯®D ë1X0 ⌅t ⇣ƒ� ⌧⌧(incremental development) )ï`
D ‹ƒt ¸ ÉD å\‰. ⇣ƒ� ⌧⌧ )ï`X ©�@ D¸ ë@ l0X T‹| î�X‡ ¯
ÄÑ–�\ÑEDXÏÑE–�4$ú‹⌅DîÉD<Xƒ]\‰.

�|‰¥, (x1, y1)¸ (x2, y2)Xå\|�îP⇣¨tXp¨|∞‰‡tÙê.<¿‡|§X
�¨–0|p¨î‰L¸⇡tƒ∞`⇠à‰.

distance =
q
(x2 � x1)2 + (y2 � y1)2

´Ëƒî Python–⌧ distanceh⇠|�XXîÉt‰.Ö%✓(‰⌧¿⇠)@4«x¿ú%
✓(¨4✓)@4«x¿|�t|\‰.

tΩ∞–îÖ%✓@$⌧X⇠\tË¥ƒP⌧X⇣t‰.¨4✓@ÄŸå⇠⇣<\\⌅⇠
îp¨t‰.

Ö%¸ú%✓t�t¿th⇠Xlp|°D⇠à‰.

def distance(x1, y1, x2, y2):
return 0.0

˘X†¿Ã,tÑ⌅Xh⇠îp¨|ƒ∞`⇠∆‰.th⇠î∏⌧î 0Ã¨4\‰.8ï�
<\î�UX‡‰âƒ�•X‰.ÄTı°t¿0⌅–Ä¨��•X‰î–t‰.

h⇠|‹ÿtÙ$tÿ�xê✓<\8úXt⌧‰.

>>> distance(1, 2, 4, 6)
0.0
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P⇣¨tX⇠…p¨� 3(tò‡⇠¡p¨� 4(tòƒ]⇣‰D ›à‰.<¿‡|§X
⇠– 0| ¡� º��X 8 ¿X 8tX D� 3:4:5 t0 L8– ∞¸î 5� ⇠| \‰. �ıD
Lth⇠Ä¨�⇠‘t¿îït‰.

t⌧th⇠�8ï�<\�UX‰îÉDUxà<»¥©–T‹|î�tƒ⌧‰.‰L<\
�D|`⌧⌧î x2 � x1¸ y2 � y1Xƒ∞<\⇣⌅X(|lXîÉt‰.‰LÑ⌅Xh⇠î
(|ƒ∞X‡Ñ‹¿⇠–�•\ƒTt–\‹XîÉt‰.

def distance(x1, y1, x2, y2):
dx = x2 - x1
dy = y2 - y1
print('dxî', dx)
print('dyî', dy)
return 0.0

h⇠�Ÿë\‰t, dxî 3¯¨‡ dyî 4|ú%`Ét‰.¯¨‡¯⌥åú%⇠»‰txê
ƒ h⇠– ⌧�\ ⌅Ïà‡ ´ ƒ∞ƒ �Uà ⇠âà‰î ÉD L ⇠ à‰. Ã} òª òT‰t
Ä¨t|`T‹�á⌅⇠¿JîÉ–⌅HDª<t⌧‰.

¯‰L¸�@ dx@ dyX⌧ÒXiDƒ∞t|\‰.

def distance(x1, y1, x2, y2):
dx = x2 - x1
dy = y2 - y1
dsquared = dx**2 + dy**2
print('dsquared is: ', dsquared)
return 0.0

»,�¿\,¿Ω\T‹|‰âtÙ‡∞¸�fiî¿Ä¨t⇣|\‰(∞¸î 25‰).»¿…<
\ math.sqrt|h⌧∞¸|¨4Xt⌧‰.

def distance(x1, y1, x2, y2):
dx = x2 - x1
dy = y2 - y1
dsquared = dx**2 + dy**2
result = math.sqrt(dsquared)
return result

¿�L¿⌧�\Ÿëà‰t,‰]¨‰. UxX0–\‰t¨4X0⌅– result|ú%Xt
⌧‰.

h⇠X \Ö Ñ⌅@ ‰âàD L D4 Éƒ ú%X¿ Jî‰. ¯� ✓Ã ¨4` – t‰. print
8@ÑEL8–Ïh\Ét0L8–h⇠�Ÿë\‰t⌧pt|\‰.tXXT‹|
Ù‡⌧⇣(scaffolding)t|\‰.⌅\¯®Dë1Xîpƒ¿@⇠¿Ã\Ö∞¸<X|Äî
D»0L8t‰.

òL ‹ë` Lî \ P ⌅X T‹Ã î�t| \‰. Ä T u⇡t¿t Ä T 4 8tX T‹|
ë1X‡ ÑE` ⇠ àå ⌧‰. �ÙtX ⌅8�tX, ⇣ƒ� ⌧⌧ )ï`@ ÑE ‹⌅D
ƒ≠òå⌅|⇠à‰.

)ï`XuÏ@‰L¸⇡‰.

1. ŸëXî⌅\¯®<\Ä0‹ëXÏ⇣ƒ�x¿T|Ã‰¥|.¯ò|¥§⌧⌅t|ƒ
$X|⌧¨Xt¥––xtàî¿}å>D⇠à‰.

2. ⌘⌅✓‰D¿⇠–�•XÏú%tÙ‡Ä¨`⇠àåÃ‰¥|
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3. ⌅\¯®t Ÿë\‰t ⌧⇣<\ ¨©\ T‹| ≠⌧X‡ ÏÏ ⌅\ ë1\ 8•‰D ı
i8<\µit|.Ë,µiàDLT‹}0��4¥$Ã¿tH⌧‰.

µºD hypotenuse|îh⇠|Ã‰¥Ùê.th⇠î¡�º��XW¿Dƒ∞Xîh⇠
\ ‰x P ¿X 8t| xê\ �î‰. ⌧⌧ ¸�X � Ëƒ| p` L»‰ ∞¸| \‹Xƒ]
tÙê.

6.3 i1

t⌧ît¯L¨|›�t⇠¿Ã,h⇠¥–⌧‰xh⇠|8úXîÉt�•X‰.–X⌘Ï
⇣¸–¸⌅X\⇣D�D–Xt�Dƒ∞Xîh⇠\�|‰¥Ùê.

xc@ yc––X⌘Ï⇣D�•X‡–¸⌅X\⇣@ xp@ yp–�•⌧‰‡Xê.´à¯Ëƒ
îtP⇣D¨©XÏ–X⇠¿ÑDƒ∞XîÉt‰.t¯ë1\ distanceh⇠|¨©Xê.

radius = distance(xc, yc, xp, yp)

‰L<\⇠¿ÑD¨©XÏ–Xt�DlXê.tÉƒt¯ë1à»‰.

result = area(radius)

t®‡Ëƒ‰D\h⇠\°êTtÙê.

def circle_area(xc, yc, xp, yp):
radius = distance(xc, yc, xp, yp)
result = area(radius)
return result

Ñ‹ ¿⇠ radius@ resultî ⌧⌧¸ ÑEXî ¸�–⌧Ã  ©X0 L8– ⌅\¯®t ⌧
�\ŸëXt‰L¸⇡t⌅∞Xåh⇠8úDi1`⇠à‰.

def circle_area(xc, yc, xp, yp):
return area(distance(xc, yc, xp, yp))

6.4 Booleanh⇠

h⇠î bool ✓D ¨4` ⇠ à‰. ¯⌥å Xt ı°\ Ä¨8D h⇠– ⇣ú ⇠ à0 L8–
 ©X‰.�|¥¥Ùê.

def is_divisible(x, y):
if x % y == 0:

return True
else:

return False

Boolean h⇠X tÑ@ 8/p”D ;î »8ò¸ Ã‹î Ét |⇠�t‰. is_divisible@ x
� y\ò⌅¥®¥¿î¿ True⇣î False\¨4\‰.

¨©�|Ùê.

>>> is_divisible(6, 4)
False
>>> is_divisible(6, 3)
True



6.5. ⇣‰‹¨¿8 55

==∞êX∞¸î8⇣îp”t0L8–¯∞¸|\¨4Xƒ]h⇠|⌅∞Xåë1`
⇠à‰.

def is_divisible(x, y):
return x % y == 0

Booleanh⇠îpt8–Œtx‰.

if is_divisible(x, y):
print('x is divisible by y')

Dò@⇡t‡ˆ@ 9t‰⇠à‰.

if is_divisible(x, y) == True:
print('x is divisible by y')

PàÄ¨îàDîX‰.

µºD is_between(x, y, z)h⇠|ë1tÙê.th⇠î x  y  ztt True|D»t
False|¨4\‰.

6.5 ⇣‰‹¨¿8

PythonX |ÄÃD ‰⇠¿Ã, ¿�L¿ ‰Ï ¥©t ⌅\¯ò� ∏¥X ⌅Ä|î ¨‰D LX
<t ã†‰. ¿�X ∏¥\ ∞X‡ ˆ@ ¥§ Ét‡ ‰ \⌅` ⇠ à‰. ⌅p�� Ã‡ ⌅\
¯®ƒ¿�L¿0¥É‰Ã<\‰‹Ã‰⇠à‰(¨‰»∞§,§l⇡@É‰D‰Ë$t
‰xÖ9¥‰tDîX†¿Ã¯å‰‰).

t¸•DùÖXîÉ@}¿J@|t4X¿Ã\�XÙË0¸Yêxhú¡(Alan Tur-
ing)tùÖà‰(¯�⇠Yê|‡¸•Xî¨å‰tà0îX¿Ã,�=0X�ÄÑXÙË0
¸Yê‰x⇠Yê\‹ëà‰).¯XtÑD0⌧ú¡Ö⌧|\‰.t–�\D⌅X‡(�U\)
|‡î»ttˆ⌧(Michael Sipser)XE Introduction to the Theory of ComputationD}¥Ù0
|Ä‰.

¿�L¿0¥ƒl‰\4«D`⇠àî¿Ùt0⌅t¨¿�<\�X⌧⇠Yh⇠|¥¥
Ùƒ] X†‰. �XXî �¡D �X–⌧ ‰‹ ¨©\‰î ⇣–⌧ ¨¿� �Xî ⌧X �X@
 ¨X‰.⌧X�Xî¯⌥åƒ¿t⇠¿Jî‰.

vorpal: vorpal\ÉDò¿¥î�©¨

¨⌅–⌧tË¥|Ãòt‹ùt†Ét‰.⇠t, !\\0Xîƒπ(factorial)h⇠î‰L¸
⇡t�X⌧‰.

0! = 1
n! = n(n � 1)!

t�Xî 0Xƒπ@ 1t‡¥§✓ nXƒπ@ nÒX0 n � 1Xƒπ<\�X⌧‰.

¯ò⌧, 3!@ 3ÒX0 2!t‡,‰‹ 2ÒX0 1!,¯¨‡ 1ÒX0 0!t⌧‰.�¨Xt 3!@ 3ÒX0
2ÒX0 1ÒX0 1t‡,ƒ∞Xt 6t‰.

¥§ ÉD ¨¿8<\ �XX�‰t Pytho ⌅\¯®D h⌧ …�tt ⌧‰. <�, ‰⌧ ¿⇠|
�\‰. factorialXΩ∞˘à�⇠|⌅Ït|\‰.

def factorial(n):
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n 3 recurse 2

recurse 1

recurse 1

__main__

factorial

n 2

n 1

n 0
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1result
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6result
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Figure 6.1:§›¡‹ƒ

xê� 0t|t 1D¨4Xt⌧‰.

def factorial(n):
if n == 0:

return 1

¯ xX Ω∞| ‰Ëî )ït e¯\¥p, ¨¿ 8úD h⌧ n � 1X ƒπD ƒ∞\ ƒ n<\
ÒXt⌧‰.

def factorial(n):
if n == 0:

return 1
else:

recurse = factorial(n-1)
result = n * recurse
return result

t ⌅\¯®X ‰âX PÑ@ 5.8•–⌧ ¯ countdownX ‰â PÑ¸ D∑X‰. factorialX
xê\ 3D¸‡‹ëXt‰L¸⇡tŸë\‰.

3@ 0tD»0L8–Pà¯Ñ0| ›XÏ n-1XƒπDƒ∞\‰.

2@ 0tD»0L8–Pà¯Ñ0| ›XÏ n-1XƒπDƒ∞\‰.

1@ 0tD»0L8–Pà¯Ñ0| ›XÏ n-1XƒπDƒ∞\‰.

0@ 0t0L8–Tt¡¨¿8úDX¿J‡´à¯Ñ0|
 ›XÏ 1D¨4\‰.

¨4✓ 1D n¸Ò\∞¸|¨4\‰.tL, n@ 1t‰.

¨4✓ 1D n¸Ò\∞¸|¨4\‰.tL, n@ 2t‰.

¨4 ✓ 2D n¸ Ò\ ∞¸| ¨4\‰. t L, n@ 3t‰. ƒ∞ ∞¸ 6t òL ¨¿ 8ú ¸�D
‹ë\h⇠X¨4✓t⌧‰.

¯º 6.1th⇠X‰âPÑ–0x§›¡‹ƒ|ò¿∏‰.

¨4 ✓t §› ⌅\ ⌅Ï⇠î ÉD ¸ ⇠ à‰. � ⌅�Ñ– ò¿ú ¨4 ✓@ n¸ recurseX
Òx resultt‰.

»¿… ⌅�Ñ–î recurse@ result� ∆‰. t ¿⇠‰D ›1Xî Ñ0� ‰â⇠¿ JX0
L8t‰.
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6.6 ˇLXƒ}

‰âPÑ–0|⌅\¯®D}îÉƒ\)ït0îX¿Ã,T‹X8t–Uƒ ⇠ƒà‰.
¯�H<\ “ˇLXƒ}(leap of faith)”DXî)ïDå⌧X†‰.h⇠8úDÃòt‰âP
Ñ�\¯h⇠X¥©D‰}î�‡,¯h⇠�⌧�\ŸëX‡¨4✓ƒ⌧�\⌅Ï\‰‡
��Xê.

¨‰, ¥• h⇠@ t¯ ⌧�\ Ÿë\‰î ˇLD �‡ ¨©à»‰. math.cosò math.exp|
8úàDL¯h⇠X¥©D||tUxtÙ¿JX‰.¯�¥•h⇠‰@Ãm\⌅\¯ò
8�ë1àDÉt|ˇ‡Ÿë`Ét|›�à‰.

ê‡t ë1\ h⇠ƒ ⌘⇡@ ˇLD �‡ ¨©tƒ ⌧‰. 6.4�–⌧ ë1\ is_divisibleD
†,$Ùê.th⇠��UX‰‡ˇ@⌧⌅—T‹Ux¸Ä¨|p\ƒ—¯h⇠X¥©D
‰‹}¥Ù¿J‡¨©à‰.

¨¿⌅\¯®ƒ‰t¿J‰.¨¿8úDÃòt‰âPÑD”î�‡¨¿8út⌧�\Ÿ
ë\‰‡ˇ¥Ùê(¯¨‡�U\∞¸ƒ¨4\‰‡tÙê).¯¨‡ “n � 1XƒπDl`⇠
à‰‡\‰t nXƒπƒƒ∞`⇠àDL?”|‡<¥|\‰. nÃÒXt⇠0L8–˘à
�•X‰.

<`,ë1D‰X¿J@h⇠|⌧�\Ÿë\‰‡��Xîåt¡`⇠à¿Ã¯⌥0L8
–ˇLXƒ}t|ÄtîÉt‰.

6.7 ⇣XòX�

factorialD¥¥ÙXîp,�•T\¨¿�<\�X\⇠Yh⇠î fibonaccit‰.�Xî
‰L¸⇡‰(8‡: http://en.wikipedia.org/wiki/Fibonacci_number).

fibonacci(0) = 0
fibonacci(1) = 1
fibonacci(n) = fibonacci(n � 1) + fibonacci(n � 2)

Python<\t�Xt‰L¸⇡‰.

def fibonacci(n):
if n == 0:

return 0
elif n == 1:

return 1
else:

return fibonacci(n-1) + fibonacci(n-2)

D4¨ ë@ nt| `¿|ƒ t h⇠X ‰â PÑD 0|�$t 8¨� 0» Ét‰. ˇLX ƒ
}D\‰‡›�X‡P⌧X¨¿8út⌧�\Ÿë\‰‡ˇ¥Ùê.¯Ït∞¸‰DTàD
L,x✓Dªî‰îÉtÖUt»Ét‰.

6.8 pt0�Ä¨

factorialD8ú`Lxê� 1.5t¥ªå L?
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>>> factorial(1.5)
RuntimeError: Maximum recursion depth exceeded

4\¨¿8$XxÉò¸Ùx‰.¥¯⌧¯Ù�? n == 0t|î0��t§ƒàîp–t‰.
nt�⇠�D»t0��t§–ƒÏªX‡�–à¨¿8úDXå⌧‰.

´à¯¨¿8ú–⌧ nX✓@ 0.5t‰.¯‰L–î -0.5�⌧‰.¯tƒ–î⇠îëD¿0Ã
X¿��\ 0@H⌧‰.

P �¿  ›t à‰. factorial h⇠| |⇠Tt⌧ ÄŸå⇠⇣ ⇠ƒ ƒ∞` ⇠ àå Xpò
factorialt xêX pt0 �D Ä¨` ⇠ƒ à‰. ´ à¯î ⇣» h⇠|‡ Ät‡ t Et
‰⇠àîî⌅�–à‰.¯Ï»Pà¯ÉD‹ƒtÙê.

¥Ä h⇠ ⌘ isinstanceD ¨©t⌧ xêX pt0 �D Ä¨` ⇠ à‰. ¯@ Ÿ‹– xê\
�@✓të⇠x¿ƒUx`⇠à‰.

def factorial(n):
if not isinstance(n, int):

print('�⇠– �t⌧Ã �X⇠¥ àL.')
return None

elif n < 0:
print('LX �⇠– �t⌧î �X H(.')
return None

elif n == 0:
return 1

else:
return n * factorial(n-1)

´0��t§î�⇠�DÃΩ∞|‰Ë‡Pà¯îLX�⇠|‰Ï‰.PΩ∞‰⌅\¯®
@$XT‹¿|ú%X‡4∏�òª⇠»‰îÉD\‹X0⌅t NoneD¨4\‰.

>>> print(factorial('fred'))
�⇠– �t⌧Ã �X⇠¥ àL.
None
>>> print(factorial(-2))
LX ë⇠– �t⌧î �X H(.
None

P Ä¨| µ¸à‰t, n@ ë⇠X �⇠tpò 0t|î ÉD L0 L8– ¨¿8t ÖÃ\‰î
ÉDùÖ`⇠à‰.

t ⌅\¯®@ �∏(guardian, Ù8ê)t|î (4D ¨©X�‰. ´ P pt8t $X� ⌧
›`Ã\ ✓‰\Ä0 T‹| Ù8Xî �∏ Ì`D \‰. �∏ (4<\ T‹X �U1D
ùÖ`⇠à‰.

11.4�–⌧î $X T‹¿| ú%Xî ÉÙ‰ Ä T  \ �Hx —IX(exception, �x) ò
¨–�t¥¥¸Ét‰.

6.9 ÑE

p ⌅\¯®D ë@ h⇠‰\ ò⌅¥ ë1Xî É@ ÑED ` ⇠ àî ¿⇣‰D ê§˝å
Ã‹î®¸�à‰.h⇠�ŸëX¿JDLÄ¨t¸8�¿�à‰.

• h⇠�⌅Ï�îxê–8⌧�à‰.¨⌅pttòª⇠»‰.
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• h⇠–8⌧�à‰.¨ƒpttòª⇠»‰.

• ¨4✓⇣î¯✓D¨©Xîp8⌧�à‰.

´ �•1D ⌧pX$t h⇠ ‹ëÄÑ– print8D h⌧ ‰⌧ ¿⇠X ✓(¯¨‡ pt0 �)D
ú%tÙt⌧‰.⇣î¨⌅ptt�U\¿Ä¨XîT‹|Ö‹�<\ë1Xt⌧‰.

‰⌧¿⇠�fiDÙtt®‡ return8⌅– print8DΩÖXÏ¨4✓DÄ¨tÙê.h⇠
8úX∞¸|⇠0\ƒÄ∞tÙê.Ä∞tl¥✓D#¥h⇠|8útÙê(6.2�D8‡X
ê).

h⇠�⌧�\ŸëXîÉò¸Ùtt8úXî8•–⌧¨4✓D�UXå¨©Xî¿(⇣î
¨©@Xî¿)UxtÙê.

h⇠� ‹ë` L ¯¨‡ ]† L print8D #¥Ùt ‰â PÑD ‹�TXîp ƒ¿t ⌧‰.
‰L@ factorial– print8D#@Ñ⌅t‰.

def factorial(n):
space = ' ' * (4 * n)
print(space, 'factorial', n)
if n == 0:

print(space, 'returning 1')
return 1

else:
recurse = factorial(n-1)
result = n * recurse
print(space, 'returning', result)
return result

spaceîı18êÙ\∞¸X‰Ï0�ƒ|ò¿∏‰.‰L@ factorial(4)X∞¸t‰.

factorial 4
factorial 3

factorial 2
factorial 1

factorial 0
returning 1

returning 1
returning 2

returning 6
returning 24

‰âPÑt<Ä§˝‰tt›<\∞¸|\‹XîÉƒƒ¿t⌧‰.®¸�x⌧⇣DÃ
‹îÉ@‹⌅tx¨¿Ãë@⌧⇣t|`¿|ƒÑE‹⌅Dlå⌅|⇠à‰.

6.10 ©¥t$

Ñ‹¿⇠(temporary variable): ı°\ƒ∞X⌘⌅✓D�•Xîp¨©Xî¿⇠

˝@T‹(dead code): �¥�<\ return8‰L–$îT‹\⌅\¯®–⌧‰â⇠¿Jî
ÄÑ

⇣ƒ�⌧⌧(incremental development): \à–ë@l0XT‹|î�X‡Ä¨XÏÑ
E‹⌅D⌅t$î⌅\¯®T⌧ƒç
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⌧⇣(scaffolding): ⌅\¯®⌧⌧⌘–î¨©⇠ò\ÖÑ⌅–î⌧x⇠îT‹

�∏(Ù8ê, guardian): $X|⌧›‹¨⇠ƒàî¡iDpt8<\ò¨XpòÄ¨Xî
⌅\¯ò�(4

6.11 µ8⌧

8⌧ 6.1. ‰L⌅\¯®X§›¡‹ƒ|¯$|.⌅\¯®@4«D\‹Xî�?
def b(z):

prod = a(z, z)
print(z, prod)
return prod

def a(x, y):
x = x + 1
return x * y

def c(x, y, z):
total = x + y + z
square = b(total)**2
return square

x = 1
y = x + 1
print(c(x, y+3, x+y))
8⌧ 6.2. D‰Ãh⇠ A(m, n)@‰L¸⇡t�X⇠»‰.

A(m, n) =

8
><

>:

n + 1 if m = 0
A(m � 1, 1) if m > 0 and n = 0
A(m � 1, A(m, n � 1)) if m > 0 and n > 0.

¡8$Ö@ http: // en. wikipedia. org/ wiki/ Ackermann_ functionD8‡X|.D‰Ã
h⇠|ƒ∞Xî ackh⇠|ë1X|. ack(3, 4)X✓DlX‡ 125�fiî¿UxX|. mtò
ntTp✓tt¥ªå⇠î�?tı@ http: // thinkpython2. com/ code/ ackermann. py
–à‰.
8⌧ 6.3. å8(pallindrome)@ “noon”¸ “redivider”ò¸ Ë¥X ⌧)• †ê� Ì)• †ê@
Ÿ|\Ë¥|;\‰.¨¿�<\\⌅àDL,´�ê@»¿…�ê�⇡‡⌘⌅ÄÑtå8
tt¯Ë¥îå8t‰.

‰LXh⇠‰@8êÙDxê\�D´�ê,»¿…�ê,¯¨‡⌘⌅X�ê‰D¨4\‰.
def first(word):

return word[0]

def last(word):
return word[-1]

def middle(word):
return word[1:-1]
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Ÿë)›@ 8•–⌧¥¥¸Ét‰.

1. palindrome.py|î tÑD h⇠‰D �•X‡ Ä¨tÙê. P �ê 8tX Ë¥|
middle h⇠– xê\ ⌅ÏXt ¥ªå ⇠î�? \ �êtt ¥ªå ⇠î�? H 8êÙ
''Dxê\⌅ÏXt¥ªå⇠î�?

2. 8êÙD xê\ �D ¯ 8êÙt å8tt True| D»t False| ¨4Xî
is_palindrome h⇠| ë1X|. 8‡\ 8êÙX 8t| UxX0 ⌅t ¥• h⇠x
lenD¯⇠à‰.

tı: http: // thinkpython2. com/ code/ palindrome_ soln. py .
8⌧ 6.4. ¥§ ⇠ aî b\ ò� ⇠ à‡ a/b� bX pÌ⌧Òtt aî bX pÌ⌧Òt‰. a@ b
|‰⌧¿⇠\�D a� bXpÌ⌧Òtt True|¨4Xî is_powerh⇠|ë1X|.8‡:
0��t§ �t⌘îX‰.
8⌧ 6.5. a@ bX\�ı}⇠(the Greatest Common Divisor, GCD)îò8¿∆tP⇠|ò�
⇠àî�•p⇠t‰.

\� ı}⇠| >î \ )ï@ aD b\ ò4D LX ò8¿ r– �t gcd(a, b) = gcd(b, r)X
�ƒ�1Ω\‰î�0D¨©Xt⌧‰.0��t§\ gcd(a, 0) = a|¨©X|.

‰⌧¿⇠ a@ b|¨©X‡\�ı}⇠|¨4Xî gcdh⇠|ë1X|.

úò: `®®(Abelson)¸ ⌧§Ã(Sussman)X Structure and Interpretation of Computer Pro-
gramsX�⌧|8‡X�‰.


