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* We have already seen strings — they are
sequences of characters delimited by ' and ' or

nn

e Let's take a closer look...
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String literals

* A string literal 1s anything in quotes

* But everything in the computer 1s stored in
binary, so each character 1s stored as a number

Examples:
ord("a") -> 97
chr(97) -> a
ord("b") -> 98
ord("A") -=> 65
"a" <"A" -> False
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ASCII values
ASCII TABLE

Decimal Hex Char Decimal Hex Char |Decimal Hex Char | Decimal Hex Char
INULL) 32 20 (SPACE] 64 40 60 :
[START OF HEADING] 33 21 65 41 61
ISTART OF TEXT] 34 22 (23 42 62
[END OF TEXT] 35 23 67 a3 63
[END OF TRANSMISSION] | 36 24 68 44 64
[ENQUIRY] 37 25 69 45 65
[ACKNOWLEDGE) 38 26 70 46 66
IGELL) 39 27 . 71 a7 67
[BACKSPACE) 40 28 | 72 48 68
[HORIZONTAL TAB) 41 29 ) 73 49 69
[LINE FEED) 42 2A 74 4A 6A
IVERTICAL TAB) 43 28 75 48 6B
[FORM FEED] 44 2C ’ 76 ac 6C
ICARRIAGE RETURN] 45 20 77 40 ()
[SHIET OUT) 46 2 78 4E 6F
[SHFT IN] a7 2F 79 4F 6F
[DATA LINK ESCAPE) 48 30 80 S0 70
[DEVICE CONTROL 1) 49 31 81 51 71
[DEVICE CONTROL 2) 50 32 82 52 72
[DEVICE CONTROL 3] 51 33 83 53 73
JDEVICE CONTROL 4) 52 34 84 54 74
'HFGAT'D'S IL:’.M:’u“‘u 5:‘:‘151 53 35 85 SS 75
[SYNCHRONOUS \DLE] 54 36 86 56 76
[ENG OF TRANS, BLOCK] 55 37 87 57 77
[CANCEL] 56 38 88 58 78
[END OF MEDIUM] 39 89 59 9
[SUBSTITUTE] 3A 90 SA TA
[ESCAPE] 3B 91 58 78
[FILE SEPARATOR) 3C 92 s5C 7C
[GROUP SEPARATOR] 3D 93 SD 70
IRECORD SEPARATOR) 3E 94 SE 7E

[UNIT SEPARATOR] 3F 95 SF 7F
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How might we use this?

def toUpperCaseLetter(character):
if ("a" <= character <="z"):
return chr(ord(character) — 32)

return character
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Escape sequences

* Escape sequences:
— single quote
— double quote
— backslash
— newline
— tab
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String operators

e Operators:
— Concatenation +
— Multiple concatenation  *
— Length len (a function)

— Indexing [valid values are -len(s) to len(s) -1]
e <string>[n]
— gives you the character at position n (starting from 0)
e <string>[-n]
— gives you the character at position len(<string>)-n

e examples...
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String Indexing

s = "Professor Mark"

len(s) -> 14 (so valid indices are -14 .. 13)
0] > P

len(s)-1] >k

-1] > k

-14] > P

42] -> error
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More string operators

« Slicing
— <string>[start:end:step]

* gives you the substring beginning at start up to but not
including end

— Examples
s = "Professor Mark"
10:12] -=> Ma
10:] -> Mark
:10] -> Professor (with the space)
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More string operators

— Contains
* In
— "ark" in "Mark" -> True
— "Mark" in "Professor Mark" -> True
— "Mark" in "Professor" -> False

* not 1n (this i1s OK 1n Python, as opposed to not (c 1n s))
— not "Mark" in "Professor" -> True
— "Mark" not in "Professor" -> True
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Strings are immutable

* A string, once created, cannot be modified
s = "abcd"
s[0] ="d" # error!

* But s can hold a different, new string...

g += nefgu
print(s) # prints "abcdefg" Why?

Suppose I wanted to reverse the contents of a string
variable? How could I do that?
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Strings and loops

 [terating over a string with a for loop
— likely to use len( )
— an example
for 1 1n range(len(<string-variable>)):
print(1, s[1])
— a different way to iterate over a string (if position 1s
not needed):
for ¢ in <string-variable>:
print(c)
— examples: let's write 1sInteger() and 1sPalindrome()
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String constants

* String constants (must do what to use these?):
— string.asci_letters 'a..zA.. 7!
— string.asci1_lowercase 'a..z'
— string.asci1_uppercase 'A..Z
— string.digits '0123456789'
— string.punctuation lots of things ©
— string.whitespace space, tab, return
— string.printable letters + digits + punc + whitesp
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String methods (v. functions, constants)

* String functions and methods

— Functions take a string as a parameter, €.g.,
e len( ) — takes what as a parameter? returns what?

* input( ) — takes what as a parameter? returns what?

— Methods operate on a particular string, e.g.,
o <str>.find( ) [and <str>.replace ( ), <str>.count( ) ]
« <str>.1sdigit( ) [.1salpha(), .i1slower(), .1supper(), .isspace()]
» <str>.lower( ) [and <str>.upper( ), <str>.capitalize( ) ]

o <str>.split( ) [and <str>.strip () ]
https://docs.python.org/3/library/stdtypes.html?highlight=strip#string-methods
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String Formatting

 How to create a formatting string, which looks
like:
— "format string" % (values)

— The format string contains conversion specifiers
%s — string
%d — integer
%{1 — floating point
%c — single character
%% — the character '%'

— Specifiers can be preceded by optional width.precision
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String Formatting

If there 1s more than one conversion specifier, (values)
must have the same number of items, and is called a tuple

For each conversion specifier (%x) in the format string,
there must be a corresponding value in the tuple of values

Examples:
— s=last+", " + first
s2 ="%s, %s" % (last, first)
s3 = "%s\t%s" % (first, last)
s4 ="|%s|%s|%s|" % ("x", "o", "x")
s5 = "P1 1s approximately %O.Zf' % (22/7)
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