
以遞迴程式設計 
列舉字串的所有排列與組合

程式設計與偵錯



 s = "1234" 
列舉所有可能排列



印出不包含第i個字元的所有
字串，i從0到n-1，不包括n

以字元’1’開頭的所有字串 以字元’3’開頭的所有字串



 s = "abcde" 
列舉所有可能排列



以字元’a’開頭的所有字串 以字元’c’開頭的所有字串



印出不包含第i個字元的所有
字串，i從0到n-1，不包括n



 s = “12345" 
r= 2 

列舉從s中任意取r個字元的所有可能 





 s = “abcde" 
r= 3 

列舉從s中任意取r個字元的所有可能 





def perm(s):
    if len(s)==1:
        return s

字串s的長度為1 
只有一種排列可能

遞迴的primitive問題：當len(s)==1時，只有一種排列可
能，答案相當明顯，就是字串s本身



ans = []
for i in range(len(s)):
    t = s[0:i] + s[i + 1:len(s)]
   

i=0

t = "234" 

列舉出不包含第i個字元的所
有字串，i從0到n-1，不包括n



ans = []
for i in range(len(s)):
    t = s[0:i] + s[i + 1:len(s)]
   

i=1

t = "134" 



ans = []
for i in range(len(s)):
    t = s[0:i] + s[i + 1:len(s)]
   

i=2

t = "124" 



ans = []
for i in range(len(s)):
    t = s[0:i] + s[i + 1:len(s)]
   

i=3

t = “123" 



ans = []
for i in range(len(s)):
    t = s[0:i] + s[i + 1:len(s)]
    items = perm(t)
    for item in items:
        ans.append(s[i]+item)
return ans

i=2

t = "124" 



ans = []
for i in range(len(s)):
    t = s[0:i] + s[i + 1:len(s)]
    items = perm(t)
    for item in items:
        ans.append(s[i]+item)
return ans

i=2

t = "124" 

items

ans



def perm(s):
    if len(s)==1:
        return s
    ans = []
    for i in range(len(s)):
        t = s[0:i] + s[i + 1:len(s)]
        items = perm(t)
        for item in items:
            ans.append(s[i]+item)
    return ans



Debugger 



偵錯器停止在呼叫
函數perm



起動偵錯器執行





from perm import perm 
s = "abc" 
perm(s) 
['abc', 'acb', 'bac', 'bca', 'cab', 'cba']



 s = “12345" 
r= 2 

列舉從s中任意取r個字元的所有可能 

遞迴的primitive問題一：當r==1時，從字串s中選1個字
元，答案相當明顯，每一組選擇都只包含字串s中的一個

字元

遞迴的primitive問題二：當字串s得長度是r時，答案相當
明顯，唯一的選擇就是s



def choose(s,r):
    ans = []
    if r == 1:
        for i in range(len(s)):
            ans.append(s[i])
        return ans

 s = “abcde" 
r= 1 

遞迴的primitive問題一：當r==1時，從字串s中選1個字
元，答案相當明顯，每一組選擇都只包含字串s中的一個

字元



def choose(s,r):
    ans = []
    if r == 1:
        for i in range(len(s)):
            ans.append(s[i])
        return ans

    if len(s) == r:
        ans.append(s)
        return ans

 s = "cd" 
r= 2 

遞迴的primitive問題二：當字串s得長度是r時，答案相當
明顯，唯一的選擇就是s



s = “abcde" 
t= “bcde” 

從字串s中選r=2個字元可分解成兩個
子問題

子問題一：第一個字元必選 
從字串s[1:]中選r-1個字元，每一組選擇，都與 
字串s中的第一個字元”a”合並成r個字元

子問題二：第一個字元不選 
從字串s[1:]中選r個字元

s[1:]



t = s[1:]
a = choose(t,r-1)
for item in a:
    ans.append(s[0]+item)
b = choose(t, r)
return ans+b

 s = “abcde" 
t= “bcde" 

子問題一：第一個字元必選 
從字串s[1:]中選r-1個字元，每一組選擇，都與 
字串s中的第一個字元”a”合並成r個字元



t = s[1:]
a = choose(t,r-1)
for item in a:
    ans.append(s[0]+item)
b = choose(t, r)
return ans+b

 s = “abcde" 
t= “bcde" 

從t字串中選出r-1個
字元



 s = “abcde" 
t= “bcde” 

r=2 
t = s[1:]
a = choose(t,r-1)
for item in a:
    ans.append(s[0]+item)
b = choose(t, r)
return ans+b

從t字串中選出r-1個字元 
將每一組選擇與s[0]合併



 s = “abcde" 
t= “bcde” 

r=2 
t = s[1:]
a = choose(t,r-1)
for item in a:
    ans.append(s[0]+item)
b = choose(t, r)
return ans+b 第一個字元沒有被選到，從t

字串中選出r個字元



 s = “abcde" 
t= “bcde” 

r=2 
t = s[1:]
a = choose(t,r-1)
for item in a:
    ans.append(s[0]+item)
b = choose(t, r)
return ans+b

從t字串中選出r-1個字元 
將每一組選擇與s[0]合併

子問題二：第一個字元不選 
從字串s[1:]中選r個字元



 s = “abcde" 
t= “bcde” 

r=2 
t = s[1:]
a = choose(t,r-1)
for item in a:
    ans.append(s[0]+item)
b = choose(t, r)
return ans+b 第一個字元沒有被選到，從t

字串中選出r個字元



def choose(s,r):
    ans = []
    if r == 1:
        for i in range(len(s)):
            ans.append(s[i])
        return ans

    if len(s) == r:
        ans.append(s)
        return ans

    t = s[1:]
    a = choose(t,r-1)
    for item in a:
        ans.append(s[0]+item)
    b = choose(t, r)
    return ans+b





Debug of recursive 
programming 

透過偵錯器，了解遞迴
程式的執行過程



設定中斷點

選擇debug



程式執行，
停在中斷點

Step over 
不進入副程式，跳過副

程式執行

Step in 
進入副程式 

偵錯時，會顯
示變數的內容



Step in 
進入副程式 

進入副程式後，
停在第一行



Step over 
跳過副程式 

使用Step over 
執行第13行程式 



執行第13行程式後，
串列a中包含：從字
串t中取r-1個字元的

所有選擇 



在第16行設定中斷點 

使用繼續執行，執行至第
16行 



使用繼續執行到第16
行程式 

使用evaluate 
expression，查看

ans的內容 



從t字串中選出r-1個字元 
將每一組選擇與s[0]合併

包含第一個字元
的所有選擇



b包含回答第二個問
題的所有選擇

不包含”a”，從字串t
中選擇r個字元



Project Study:  translate 
records in a text file to 

table in a cvs  file



INPUT: Recods in a text file
Dec 3 
16 PLA aircraft, 6 PLAN vessels and 3 official ships operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 10 of the 
aircraft crossed the median line and entered Taiwan’s northern, southwestern and southeastern ADIZ. We have monitored the situation 
and responded. 

Dec 2 
15 PLA aircraft, 7 PLAN vessels and 2 official ships operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 11 of the 
aircraft crossed the median line and entered Taiwan’s southwestern and eastern ADIZ. We have monitored the situation and 
responded accordingly. 

Dec 1 
9 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 3 of the aircraft 
crossed the median line and entered Taiwan’s northern and southwestern ADIZ. We have monitored the situation and responded 
accordingly. 

Nov 30 
18 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 7 of the 
aircraft crossed the median line and entered Taiwan’s southwestern ADIZ. We have monitored the situation and responded 
accordingly. 

Nov 29 
33 PLA aircraft and 8 PLAN vessels operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 21 of the aircraft crossed the 
median line and entered Taiwan’s northern, southwestern and eastern ADIZ. We have monitored the situation and responded 
accordingly. 

Nov 28 
13 PLA aircraft and 7 PLAN vessels operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 9 of the aircraft crossed the 
median line and entered Taiwan’s northern and southwestern ADIZ. We have monitored the situation and responded accordingly. 



Each Recod : date and three numbers
The first line is for date 

Dec 1 
9 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan 
were detected up until 6 a.m. (UTC+8) today. 3 of the aircraft crossed the 
median line and entered Taiwan’s northern and southwestern ADIZ. We 
have monitored the situation and responded accordingly. 

Nov 30 
18 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan 
were detected up until 6 a.m. (UTC+8) today. 7 of the aircraft crossed the 
median line and entered Taiwan’s southwestern ADIZ. We have monitored 
the situation and responded accordingly. 



• Case 1: the word before “PLA” is the first number 

• Case 2: the word before PLAN is the second desired number 

• Case 3: the word before “of the aircraft” is the third desired 
number

Keywords: PLA,  PLAN,  of the aircraft



Each Recod : date and three numbers
The second line is for three desired numbers 

Dec 1 
9 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan 
were detected up until 6 a.m. (UTC+8) today. 3 of the aircraft crossed the 
median line and entered Taiwan’s northern and southwestern ADIZ. We 
have monitored the situation and responded accordingly. 

Nov 30 
18 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan 
were detected up until 6 a.m. (UTC+8) today. 7 of the aircraft crossed the 
median line and entered Taiwan’s southwestern ADIZ. We have monitored 
the situation and responded accordingly. 



Each Recod : date and three numbers
There may be only one number or no numbers in a record

Nov 17 
5 PLAN vessels operating around Taiwan were detected up until 6 a.m. 
(UTC+8) today. We have monitored the situation and responded 
accordingly. Today's illustration of flight path is not provided due to no PLA 
aircraft operation around Taiwan were detected during this timeframe. 

Nov 1 
No PLA aircraft and PLAN vessels operating around Taiwan were detected 
up until 6 a.m. (UTC+8) today. Today's illustration of flight path is not 
provided due to no PLA aircraft operation around Taiwan were detected 
during this timeframe. 



OUTPUT: A table in a csv file

第1欄：日期
第2-4欄：3
個數字



• 開啟文字檔，應用for 迴圈將每一行儲存在字串ss 

• 使用if設定條條件，分辨ss包含日期或是包含三個數字 

• 設計月份串列，以偵測ss的開頭3個字元是否為月份 

• 設計日期串列dateRec，將代表日期的串列ss附加在串列dateRec

 Subproblems for solving this problem



• 定義方法threeNumbers從字串ss中，擷取3個關鍵數字，並回傳 

• 匯入csv套件，開啟輸出檔案，使用writerow方法，將資料一行一
行寫入csvfile

 Subproblems for solving this problem


