
17 WHILE�t����&`

17 while�t����&`

ÍwðJx 3n + 1ðJt�b��wp`h{f\px×µ: nt0`o|�` nUî:s� n�Rüt

`|nU-:s� n� 3n+ 1tb�|qMOâ^� nw��¯Ô`sU�|74$t n = 1ts��p��

&`æO�wp`h{f\px|for���M|��&`ws:x7G 1000s�pq>�oM�`hU|\w

:»x?swµÂ¿Óp n = 1ts�TüT�sM`|f�f�r�s×µ:T���o�7�t n = 1q

MO\qxÂÌ^�oM�d�¢S«�_mTloM�d�£{\w�Ot|?s��&bT�T�sMÔù

x for�pxsX|Ít�Ìb� while�t�loG\`sZ�ys��d�{

17.1 while�w�O

K�rgw��&`æOqVt|��&bs:U�TloM�y for���M�bU|��&bs:UüT

�sMÔù�ì�t��&`�æOÔùtx while�t�loÓé¬åÜ�G\`�b{

while�✓ ✏

1 while Ú E A:

2 [ r g X ]

3 [ r g X ]

• ÚE AU TruepK�KMi|clqrg X���&b{

• ÚE AU Falses�rg Xxæ��c while�x4�b�{�` AU Trueilh�rg XU

îæ^�|Xw4��t�hÚE A�½£¿«`�b{�7t|AU Trues�yrg X�æM

Falses� while�x4��{\w��&`x|ÚE AU TruepK�v�clq�V�b{

• ¦Ó³ãïq`o break, continue��Oq��JÈsM�UDóts��b�

– rg Xwîæ¤t breakUq��q§M$t while�T�HZ�b{

– rg X wîæ¤t continue Uq�h�|rg X �¤�`ÚE A �¬Ýb�Óé·µt

í�{

✒ ✑

while A: 

●�✁�✂ ✍X

$ 4 while�w�O

Start

✍�X

End

✛✁A❍

True False

$ 5 while�wrgwv�

Íw while�w�os«�_o��`�O{
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17.2 while�w« 17 WHILE�t����&`

• Ñ� çÊ�while1.py

1 a = 1

2 while a<10: # aU 1 0°¬s�| 3 -4æ è � æ O {

3 print a*a, # a w Ë Ð � Ó æ ï Ä b �

4 a = a+1 # a w � � ° m ÿ � b { 2 æ è t í � {

5

6 print ’owari ’ # w h i l e��HZoT�\wrg�æO

îæALw«
1 4 9 16 25 36 49 64 81 owari

\\p|Íw�ÌpwÚE Atìpb��wx°a<10±p|rg Xx°print a*a; a = a+1,±pb{

ÍwÓé¬åÜw�Ot|while�w¤t§¢ï»�¢°mcmÿQ�!:£q�ÚE�{X\qp|for

�q�arg�æO\qUpV�b{ÍwÓé¬åÜ while1.pyx for�q�a�¯wÓé¬åÜpb{

1 for a in range (1 ,10):

2 print a*a

3

4 print ’owari ’

17.2 while�w«

17.2.1 3n+ 1ðJw:»w\R

while��;Mo²w�wðJ¢nUî:s�Rüt`|-:s� 3n+ 1t!Q�\q���&`opV

�:»�^�ðJ£�{VÚ`o��`�O�

• Ñ� çÊ�while2.py

1 a = input(’Input an integer: ’) # : � Ö � ^ d o | f w : � atÖ��

2 print a, # aw��ÓæïÄ

3

4 while a != 1: # a º 1 p K � v � � < w r g � � � & ` æ O

5 if a%2 == 0: # aUî:s�

6 a = a/2

7 else: # a U î : p s M s �

8 a = 3*a+1

9 print a,

îæALw«
Input an integer: 19
19 58 29 88 44 22 11 34 17 52 26 13 40 20 10 5 16 8 4 2 1

²sw]Jq�aALU����`h{�lqGVs:pxrOs�p`�OT�«Qy a=6171T����

q 261sw��&`w¤t74$t a = 1qs��b{
îæALw«

Input an integer: 6171
6171 18514 9257 27772 13886 6943 20830 10415 31246 15623 46870 23435 70306 35153 105460
..........
... t ...
..........
1300 650 325 976 488 244 122 61 184 92 46 23 70 35 106 53 160 80 40 20 10 5 16 8 4 2 1

17.2.2 ��&`U4��sMÓé¬åÜ

Ít while���loì�t4��sMÓé¬åÜ�^lo��`�O�

• Ñ� çÊ�while3.py
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17.2 while�w« 17 WHILE�t����&`

1 # -*- coding: utf -8 -*-

2 j=1

3 while True: # Ú E x ì � t � s w p | � < � c l q � � & b �

4 print ’{maU’+str(j)+’�’

5 j = j+1

îæALw«

{maU 1�
{maU 2�
{maU 3�

...

...

\w while�pxÚEUMmp��¢True£swp��&`rgUì�t�V�b{

Óé¬åÜ�4�b�tx CTRL + CqÖ�`�b{

17.2.3 while�w¤p break, else, continue��lh«

while�w��&`x break�{X\qt�lo��\qUpV�b�

• Ñ� çÊ�while4.py

1 # -*- coding:utf -8 -*-

2 j=1

3 while True:

4 print ’{maU’+str(j)+’�’

5 j=j+1

6 if j > 123456: # � ` = w : w Ë Ð U123456 � Ò Q h � w h i l e��4Q�

7 break

8

9 print "Too much sheeps! I’m already asleep ... zzz"

îæALw«

{maU 1�
{maU 2�
{maU 3�
...
...
{maU 123456�
Too much sheeps! I’m already asleep...zzz.

while�p� else��O\qUpV�b{while�wÚEU FalsetslhqViZtæOrg�{V

�b{whileÚ�wÚEURq`sZ�y else�<�rg`�b�

• Ñ� çÊ�while else.py

1 a=0

2 while a<5:

3 a = a+1

4 print a,

5 else:

6 print ’hogehoge ’

7

8 print ’END’

îæALw«
1 2 3 4 5 hogehoge END

ÍwÓé¬åÜx�¯wsMÓé¬åÜpbU|�pºpb��Ot break� while-else�w¤p�Oq

®L$sÓé¬åÜ�^�\qUpV�b{
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17.2 while�w« 17 WHILE�t����&`

Ít while �w¤p continue ��lh��^��b{fw²t|K��È»w¤t��w�È (») U

ÖloM�TrOT�¬Ýb�MO�ºp`�b{Íx�È» Shinshuw¤t ns�MO�ÈUÖloM�

T�Ð�oM�b{

1 >>> ’ns’ in ’Shinshu ’

2 True

3 >>> ’sn’ in ’Shinshu ’

4 False

^o|=�:QhMwpbU|:Èw 4xÆbtòa�wp|�:t 4����wx�y`sU�7G 20�

�p:Q�\qt`�`�O{

• Ñ� çÊ�while continue.py

1 # -*- coding: utf -8 -*-

2 a=0

3 while a<20:

4 a=a+1

5 if ’4’ in str(a): # � ` a w ¤ t : È 4 U � � � o M h �

6 continue # Í w p r i n t�æ�ct w h i l ewÚE¬Ýtí�

7 else: # f O p s Z � y

8 print ’=U’+str(a)+’�’ # = � : Q �

9

10 print ’zzz ...’

îæALw«

=U 1�
=U 2�
=U 3�
=U 5�
=U 6�
=U 7�
=U 8�
=U 9�
=U 10�
=U 11�
=U 12�
=U 13�
=U 15�
=U 16�
=U 17�
=U 18�
=U 19�
=U 20�
zzz...

îxÍw�Osrgx for��;Mh�OU�?t{Z�b�

1 # -*- coding: utf -8 -*-

2 for i in range (1 ,21):

3 if not ’4’ in str(i): # � ` i w ¤ t : È 4 U � � � o M s M w s �

4 print ’=U’+str(i)+’�’

5

6 print ’zzz ...’

17.2.4 Ñ�ØÆ¿½:»w\R

Ñ�ØÆ¿½:» 1, 1, 2, 3, 5, 8, 13, 21, 34, · · ·|m��´=Ü

a1 = 1, a2 = 1, an+1 = an + an−1, n = 2, 3, 4, · · · (1)
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17.2 while�w« 17 WHILE�t����&`

p�[^��:»�¯Ôb�Óé¬åÜ�^lo��`�O{hi`|:»w�U 100000000�ÒQh��

b��wq`�b{\wÔùp�|Mm an U 100000000�ÒQ�TüT�sMwp while���M�b{

Óé¬åÜxÍw�ç°æ¶ÜtHlo{X\qt`�`�O�

1. maxvalue = 100000000q�X{

2. a=1q�X{b=1q�X{

3. while�p a<maxvalueUR�qloM��x|Íwrg 4-5���&b{

4. aw��ÓæïÄb�{

5. a, bw��f�g� b, a+bt�VõQ�{

6. a<maxvalueUPtslo while��HZh�|Íw:»w��ÓæïÄb�{

• Ñ� çÊ�while5.py

1 maxvalue = 100000000 # m a x v a l u e�È%w:Èt·¿Äb�

2 a = 1 # a = 1 q S X

3 b = 1 # b = 1 q S X

4 while a < maxvalue:

5 print a # \ \ U

6 a, b = b, a+b # � � & ^ � � Ò é ¿ «

7

8 print ’The next value is’, a # the next value i sq aw��ÓæïÄb�

îæALw«
1
1
2
3
5
...
63245986
The next value is 102334155

17.2.5 É:Q�Óé¬åÜ

Ít)Q��h×µ: (≥ 2)UÉ:TrOTQ�b�Óé¬åÜ�^lo��`�O{)Q��h: n� 2

T�qt
√
n�<wb�ow×µ:pÂlo�o|r�Tw:pÂ�~�h� nxùR:|fOpsZ�y n

xÉ:pb{f\pÍw�qpQ�b�Ät`�b�

1. : nw��Ö�^d� (hi` n ≥ 2qb�){

2. i = 2qb�{

3. i2 ≤ npK��x|Íw�q 4-5���&b{

4. �`|np ipÂ�~�h�®nxÉ:pxK��d�¯qÓæïÄ`o 3w��&`�4�b�{

5. fOpsZ�y i� i+ 1tb�{

6. �` 3wÚE¶oUPpKlh�|®nxÉ:pb¯qÓæïÄb�{

• Ñ� çÊ�while primeQ.py

1 # -*- coding:utf -8 -*-

2

3 n = input(’Input an integer (>1): ’) # © � Ø � Å T � Ö � ` h : � ! : nqb�

4 i = 2 # i=2 q S X

5

6 while i*i <= n: # i* i½ ns��<���&b

7 if n % i == 0: # � ` nU ipÂ�~�h�

8 print n, ’is not a prime.’ # n x É : p x s M q Ó æ ï Ä
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18 Å6ðJ

9 break # w h i l e�HZo 1 2æè�<���

10 else: # f O p s Z � y

11 i += 1 # i w � � ° m ÿ � b

12 else: # w h i l e�wÚEUPqslh�

13 print n, ’is prime.’ # n x É : p K � q Ó æ ï Ä b � {

14

15 print ’S��’

îæALw«
Input an integer: 1237

1237 xÉ:pb{
S��

îxÍwÓé¬åÜpx n = 1UÉ:qQ�^�o`�M�b{

18 Å6ðJ

18.1 ðJ�É:Q�Óé¬åÜ

ÍwÓé¬åÜ¢while primeQ.py£�.Y`|n = 1UÉ:psMqQ�^���Ot`s^M{{

18.2 ðJ�â�«æ¿Åw��O

â�«æ¿Åw��Oqx×µ: a, bw7G¬ÿ:�{��Íw�ç°æ¶ÜwÄpb{

(i) b = 0s� aU7G¬ÿ:pK�{

(ii) b 6= 0s� aq bw7G¬ÿ:x bq r w7G¬ÿ:ts`M{hi` r x a� bpÂlh(�{

Íw�q�æO PythonÓé¬åÜ�{Vs^M�

1. a, bw��Ö�^d�{

2. b 6= 0pK��x|Íwrg 3,4,5���&`æO¢while���O£{b = 0s�µÂ¿Ó 6�{

3. a� bpÂlh(�� r q�X{

4. at b�EÖ

5. bt r �EÖ

6. b = 0tslh�fwqVw aU7G¬ÿ:swp a�ÓæïÄb�{

ÍUÓé¬åÜw«pb�

• Ñ� çÊ�gcd.py

1 a = input(’Input an integer: ’)

2 b = input(’Input an integer: ’)

3 while *******:

4 **********

5 **********

6 **********

7

8 print ’greatest common divisor is’, a

Íw*****wæü�ßQ|Óé¬åÜ�ìR^ds^M{

34


