Name: _____________________



BINF 6111/ITCS 8111: Regular Expressions (50 points)

Answer the following questions.  You can find answers to most questions in the Regular Expressions HOWTO document available from: http://docs.python.org/howto/regex.html
Question ONE: (2 points)

Which of the following is NOT a python regular expression metacharacter?

.
^
[
$
@
?
|

Question TWO: (6 points)

Fill in the blank next to each special sequence using the its corresponding character class, following the example:

\d    a    
\D____
\W____
\s___
(a)  [0-9] 

(b)  [ \t\n\r\f\v]
(c) [^a-zA-Z0-9_]

(d) [a-zA-Z0-9_]

(e) [^0-9]
Question THREE: Fill in the blank, following the example. (8 points)

The repetition character * means: match the preceding character    zero   or more times. 
The repetition character + means: match the preceding character ______ or more times.

The meta-character $ means: match the ______ of a string.

The meta-character ^ has more than one meaning. Outside a character class, it matches the beginning of a string or the position immediate following a newline or carriage return. Inside a character class (e.g., [^ etc ]) it means: _________________________.

The regular expression a[bcd]*b matches the substring _________ in the string “abcbd”. 

Question FOUR: (6 points). Following the example, describe what the following SRE_Pattern object methods do (their purpose) and what they return (the return value’s type):

	Method
	Purpose
	Returns

	match
	
	

	search
	
	

	findall
	
	

	finditer
	Find all substrings where the RE matches, and return the matches via an iterator.
	An iterator.


Question FIVE: (4 points) A RE meant to match the literal value of a metacharacter can use one of two methods to mask the ordinary meaning of the metacharacter. One method is to precede the metacharacter with a backslash “escape” charcter. For example, to match a $ character, which normally stands for the end of a string, we can use a \ character as follows:

>>> regex =  re.compile(r'\$1000\.00')

>>> regex.findall('$1000.00 $1000.00')

['$1000.00', '$1000.00']

What other RE trick can you use to “escape” the special behavior of the metacharacters $ and . in this regular expression, without using backslashes? 

Question SIX: (4 points) How does the re.M compilation flag affect the matching behavior of the ^ and $ meta-characters? (Explain both.)

Question SEVEN: (4 points) GO term identifiers typically contain the string “GO:” followed by a series of digits. Visit the Gene Ontology Web site (www.geneontology.org) and use the documentation you find there to determine if how many digits a GO term identifier ought to contain. Next, write and test a regular expression that extracts all Gene Ontology identifiers from a string. 

Question EIGHT: (6 points) [Hint: Read section 4.3 on Non-capturing groups.]
Write a regular expression regex that can extract all instances of a RefSeq mRNA accession and its version suffix (if present) from a string. For example:

>>> s = "First: NM_12345.5\nSecond:NM_78910\nThird:NM_1112.14\n"

>>> regex.findall(s)

['NM_12345.5', 'NM_78910', 'NM_1112.14']

Question NINE: (4 points)

Write a regular expression regex that can extract all instances of an AGI gene code (also called locus code) from a line of text. See:  http://mips.helmholtz-muenchen.de/proj/thal/db/about/agicodes.html.

Question TEN: (6 points)

Modify the regular expression from Question NINE so that it will also match AGI gene codes expressed using all capital letters. (It should match At1g00001 and AT1G00001 but not aT1G00001 or At1G00001.)

