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Topics

• RE basics

• RE in Notepad++

• RE in base R

• RE in tidyverse (stringr)

• Resources
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RE BASICS
SECTION I
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Regular Expression

Foundation of Text Mining/Data Science

A Concept/Technique/Sublanguage
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RE BibleSource:



https://en.wikipedia.org/wiki/Regular_expression
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https://zh.wikipedia.org/wiki/正则表达式
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Regular Expression

• regular expressions、regex、RE、正規表現、正規表示式、
正則表達式、正規表達式、常規表達式

• a kind of pattern matching

• 用來描述或者匹配一系列符合某個句法規則的字元串 (In 
computing, a regular expression is a string that is used to 
describe or match a set of strings, according to certain syntax 
rules.)

• 通常被用來檢索和/或替換那些符合某個模式的文本內容

• 普遍存在於文字編輯器(text editor)、文書處理器(word 
processor)、搜尋引擎與JavaScript、SAS等各種程式語言
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Regular Expression

• Literals (normal text characters) 

• Metacharacters

• 有一本童書提到：「…一匹大野狼吃掉(兩位數)隻小

羊…」，請找出正確數字及本句在書上哪幾頁



Appetizer

有一個式子為 3+4=7 (或 33+44=77, 3x+4x=7x)：
•取出加號與等號兩旁的數字（假設數字為一
位數）

•取出加號與等號兩旁的數字（不限數字位數）
•取出加號與等號兩旁的數據（不限數字或文
字）

•將加號與等號兩旁的數字（假設數字為一位
數）皆各乘以9

•將加號兩旁的數字互換
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Key Point

Abstraction
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What can we do with RE?

• check if an email address is correctly formed

• parse dates, social security numbers and the like

• extract the 3rd word of a sentence

• find repeated words in a piece of text

• read;in;semicolon;separated;input

• find all dollar amounts in a string

• …
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Commands in MS-DOS
(not real RE)

• C:\>dir *.doc

• C:\>dir fm*.doc

• C:\>dir fm*cr.doc

• C:\>dir fm?.doc

• C:\>dir fm??.doc
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RE Examples 1

• "Frodo"

• "Frodo|Pippin|Merry|Sam"

• "(Frodo|Drogo|Bilbo) Baggins"

• "(Frod|Drog|Bilb)o Baggins"

• "^(From|Subject|Date):"
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RE Examples 2

• "pizza"    => pizza  apizza pizzas

• "\bpizza\b"    => pizza  pizza,  pizza;  pizza.

• "piz.a"    => pizaa pizba pizca …… 

• "piz*a"    => pia piza pizza  pizzza ……

• "piz+a"    => piza pizza  pizzza ……

• "piz?a"    => pia piza + : 前面的字元出現至少一次 (1次或多次)
? : 前面的字元出現最多一次 (0次或1次)
* : 前面的字元可以不出現、出現一次或多次

(0次、1次或多次)
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RE Examples 3

• "(pizza){3}"    => pizzapizzapizza

• "(pizza){1,2}"    => pizza  pizzapizza

• "(pizza){2,}"    => pizzapizza

pizzapizzapizza ……
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RE Examples 4

• "pizza\t"    => pizza{tab}

• "pizza\n"    => pizza{newline}

• "pizza$"    => pizza{EndOfString}

• "^pizza$"   => {BeginOfString}pizza{EndOfString}

• "\d pizza"    => 0 pizza  1 pizza  ……

• "(\d){2} pizza"    => 00 pizza  01 pizza ……

• "[1-9][0-9] pizza"    => 10 pizza  11 pizza ……



RE IN NOTEPAD++
SECTION II
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https://npp-user-manual.org/docs/searching/#regular-expressions
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搜尋(S) / 向上搜尋(F)... / [尋找] [尋找]搜尋模式 /勾選規則運算式
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Exercise (Ex1.txt)

• Removing blank lines 請去除空白行

* 檔案在附件子目錄處 22



Solution (Ex1.txt)

• Removing blank lines 請去除空白行

* 在 TextPad或其他 PCRE (Perl Compatible Regular Expressions)軟體，\r\n 可寫成 \n

(\r\n)+
\r\n
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Exercise (Ex2.txt)

• Finding multiple words with one search
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Solution (Ex2.txt)

• Finding multiple words with one search

陳|王|楊
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Exercise (Ex3.txt)

• Searching for lines beginning with a 
word
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Solution (Ex3.txt)

• Searching for lines beginning with a 
word

^to\b
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Exercise (Ex3.txt)

• Searching for lines ending with a word
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Solution (Ex3.txt)

• Searching for lines ending with a word

\ball\.$
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Exercise (Ex3.txt)

• Replacing words
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Solution (Ex3.txt)

• Replacing words

\ball\b
none
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Exercise (Ex4.txt)

• Separating letters
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Solution (Ex4.txt)

• Separating letters

(.)
"\1", 
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Exercise (Ex5.txt)

• Separating words
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Solution (Ex5.txt)

• Separating words

([^,]+),
"\1", 
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Exercise (Ex6.txt)

• Transposing data
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Solution (Ex6.txt)

• Transposing data

\r\n
\t

\t\t
\r\n
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Exercise (Ex7.txt)

• Validating passwords with a 
combination of capital letters, small 
letters and numbers with a length 
between 8 and 15
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Solution (Ex7.txt)

• Validating passwords with a 
combination of capital letters, small 
letters and numbers with a length 
between 8 and 15

^(?=.*[A-Z])(?=.*[a-z])(?=.*[0-9]).{8,15}$ 39

lookahead
lookbehind



Exercise (Ex8.txt)

• Removing leading numbers
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Solution (Ex8.txt)

• Removing leading numbers
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^[0-9]+\. 

也可寫為 ^\d+\. 



Exercise (Ex9.txt)

• Extracting e-document numbers
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Solution (Ex9.txt)

• Extracting e-document numbers
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(?<=\()e\d+(?=\))

此例也可寫為 \(\Ke\d+(?=\))或 \be\d+\b
lookahead
lookbehind



Motto

Accuracy in vagueness. 

* Please study further details, 
e.g. non-greediness
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RE IN BASE R
SECTION III
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https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/grep

46grep grepl sub  gsub regexpr gregexpr regexec



https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/regmatches
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https://bookdown.org/rdpeng/rprogdatascience/regular-expressions.html
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https://github.com/rstudio/cheatsheets/raw/master/regex.pdf
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匯入示範資料

• 利用 Import_tidyverse.r，匯入資料 CD2009.DAT

• 將 CD2009.DAT等資料檔複製於 D槽 SampleData
子目錄下，如果欲放置於其他位置，請同時更改
Import_tidyverse.r

# 資料與程式碼置於 SampleData子目錄

#如果資料檔都固定， Import_tidyverse.r也改好了

source("D:/SampleData/Import_tidyverse.r") 

# CHANGE HERE !!! 變更 .r檔的置放位置
50



grep(), grepl()

# 只看cd檔的主診斷碼，有多少筆資料為糖尿病?

grep("^250", cd$ACODE_ICD9_1)

length(grep("^250", cd$ACODE_ICD9_1))

grepl("^250", cd$ACODE_ICD9_1) # TRUE/FALSE

sum(grepl("^250", cd$ACODE_ICD9_1))

grep("^250", cd$ACODE_ICD9_1, value = TRUE)

subset(cd, grepl("^250", ACODE_ICD9_1)) 51



Exercise (Ex8.txt)

• Removing leading numbers
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Solution (Ex8.txt) : sub()

# Removing leading numbers

Ex8 <-
readLines("D:/R2021_YM/Ref/7B_RegularExpression/Ex8.txt")

Ex8A <- sub("^\\d+\\. ", "", Ex8)

writeLines(Ex8A, 
"D:/R2021_YM/Ref/7B_RegularExpression/Ex8A.txt")

# 請自行變更檔案的置放位置

#在 R裡，傳統 RE的反斜槓(backslash)需寫成兩個 \\
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Exercise (Ex9.txt)

• Extracting e-document numbers
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Solution (Ex9.txt) : regmatches()

# Extracting e-document numbers

Ex9 <-
readLines("D:/R2021_YM/Ref/7B_RegularExpression/Ex9.txt")

Ex9A <- regmatches(Ex9, regexpr("(?<=\\()e\\d+(?=\\))", Ex9, 
perl = TRUE))

writeLines(Ex9A, 
"D:/R2021_YM/Ref/7B_RegularExpression/Ex9A.txt")

# 請自行變更檔案的置放位置 / 假設要找的字串並沒跨行 /假
設每行最多只有一個要找的字串

#在 base R裡，欲使用 lookahead與 lookbehind功能，需加
上參數 perl = TRUE  (使用 Perl-compatible regexps)

# 此例也可寫成 regmatches(Ex9, regexpr("\\be\\d+\\b", Ex9)) 55



RE IN TIDYVERSE (STRINGR)
SECTION IV
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https://r4ds.had.co.nz/strings.html#matching-patterns-with-regular-expressions
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https://github.com/rstudio/cheatsheets/raw/master/strings.pdf
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RE in base R vs. in tidyverse
base R tidyverse

grep(pattern, string) str_which(string, pattern)

grepl(pattern, string) str_detect(string, pattern)

grep(pattern, string, value = TRUE) str_subset(string, pattern)

regexpr(pattern, string) str_locate(string, pattern)

gregexpr(pattern, string) str_locate_all(string, pattern)

regmatches(string, regexpr(pattern, 
string))

str_extract(string, pattern)
str_match(string, pattern)

regmatches(string, gregexpr(pattern, 
string))

str_extract_all(string, pattern)
str_match_all(string, pattern)

sub(pattern, replacement, string) str_replace(string, pattern, repl.)

gsub(pattern, replacement, string) str_replace_all(string, pattern, repl.)

strsplit(string, pattern) str_split(string, pattern)

59* 還有 str_count(), str_view(), str_view_all()等函數



str_which(), str_detect()

# 只看cd檔的主診斷碼，有多少筆資料為糖尿病?

str_which(cd$ACODE_ICD9_1, "^250")

length(str_which(cd$ACODE_ICD9_1, "^250"))

str_detect(cd$ACODE_ICD9_1, "^250") # TRUE/FALSE

sum(str_detect(cd$ACODE_ICD9_1, "^250"), na.rm = T)

str_subset(cd$ACODE_ICD9_1, "^250")

filter(cd, str_detect(ACODE_ICD9_1, "^250")) 60



Exercise (Ex8.txt)

• Removing leading numbers
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Solution (Ex8.txt) : str_replace()

# Removing leading numbers

Ex8 <-
read_lines("D:/R2021_YM/Ref/7B_RegularExpression/Ex8.txt")

Ex8A <- str_replace(Ex8, "^\\d+\\. ", "")

write_lines(Ex8A, 
"D:/R2021_YM/Ref/7B_RegularExpression/Ex8A.txt")

# 請自行變更檔案的置放位置

#在 R裡，傳統 RE的反斜槓(backslash)需寫成兩個 \\
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https://stringr.tidyverse.org/reference/str_replace.html
https://readr.tidyverse.org/reference/read_lines.html



Exercise (Ex9.txt)

• Extracting e-document numbers
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Solution (Ex9.txt) : str_extract()

# Extracting e-document numbers

Ex9 <-
read_lines("D:/R2021_YM/Ref/7B_RegularExpression/Ex9.txt")

Ex9A <- na.omit( str_extract(Ex9, "(?<=\\()e\\d+(?=\\))") )

write_lines(Ex9A, 
"D:/R2021_YM/Ref/7B_RegularExpression/Ex9A.txt")

# 請自行變更檔案的置放位置 / 假設要找的字串並沒跨行 /假
設每行最多只有一個要找的字串

# 此例也可寫成 str_extract(Ex9, "\\be\\d+\\b")

64https://stringr.tidyverse.org/reference/str_extract.html



Thanks for Your 

Attention !
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VALUABLE RESOURCES
SECTION V
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https://www.regular-expressions.info/
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https://regex101.com/
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