
APS105
Winter 2012

Jonathan Deber
jdeber -at- cs -dot- toronto -dot- edu

Lecture 5
January 25, 2012 



Today
• Reading Input

• More Conversion Specifiers
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Constants and Style
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!"#$%&#'()*+',
!"#$%&#'-.)/0)12-/)23'456

!"#$%&#'-71+-8'96

Bad Style

Evil

%&:'&;<=>?%#@'A'BCD Magic Number
Bad Style



Style
• Two audiences:

• Compiler

• Other people
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(includes yourself in the future)
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XMb'''Ogg'''k6D'''m"c'''%&:''';'P'''%&:KLLK\P'''%&:KLLKYP'''%&:'''nde'''%&:
8An'''g\P'''oAY'''''''''g;D'''%&:'''''''''pP@'''D8G'''''''''bf8'''Ag8'''P@P
@Ag'''6kc'''@A6dDoGbfoAgoPp'''Ag6''kcpA'''6dD'''8GGA'''6DoGGA6D'''%$coJ8de
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'OM'''''''''''''''''''''\Oi'''''''''6Nd'''eEc''';P\'''''''''''''''''''''dD
''D'''H#:;H&DDDmmmm^c'''%&:KLLKQP'''%&:'''Rde'''m#c'''%&:KLLKnP%&:KLLK''Yde
%&:'''''''''''''''%'D'''''''''$>H'''''''''c%A'''''''''QD%'''''''''''''''GAQ
lpD%lld"cnPYP%PRdP"cnPYP%PRlqdD$>Hc%ARD%GARlqD%lld"cnPYPQP%dP"cnPYPQl'''pP%
'dD'''''''''''''''''''''DDD'''''''''DDD'''''''''DDD'''''''''''''''DDD'''D
''<\TQ""EIcTPYPnPN,dD'''DDD'''DDD'''DDD'''?H#$H#@Ic'''TPRPQPbPb'''Pqg'''6Ppg6
dDm'''''''''''''<Q%&c'''''''''%&:'''''''''''''''r'P'''EIQH''''''''''''''L=M
''O'''de(1q3L$A'''$>?#&crAA6fUQHQEI&%"5EUKLLK'''k=M'''6OPUHUdD%&:KLLKYPnPEP
\Ab'''''''''DDD''''''%&%:@EH''''''''''''''cdD'''''''''''''''^c^'''''''''cHQT
'cd'''P^c'''E;H@/@#:cbdP^c6'''P&>#EI>cddddPZ#n?Q"c''''@:"@EHP-+*3ddDT'''A&#T?Q"
''c'''9bbP''9bb'''''''''''''''d'D'''$>H'''''''''cYA'''4BB'''D'Y'''JAb'''DYgg
''d'''$>H'''cnA'''4BB'''DnJAbDngg'''d<M'''YOM'''nOA'''bDYAnAbDH#$H#@Ic'dDTI%F#
''c'''cEA'''''''''''''''''''''''''''$s#:E'c$d'''dl6d''''''''''''''''''''e%$c
bhhEAA6bhh''YAA'''4BNdeYAbDnllD%$cnAA4BN''dRH#QZDDm'''#F@#e<MYOMnOAcE'''AA
tut'''fN,'''k'E'''AA94''''''''''''''fbk'''''''''6Nd'''DDY'''''''''''''''llD
''''''mm$>HcYAb'''DYG'''4BNDYlld<'''MYOMbOA6N'''P<M'''YOM'''4BBOA6ND$>HcnAb
DnG'''''''''4BN'''D'n'''''''''lld'''<Mb'''''''''OMn'''O'A'''''''''''''''6NP
<M4BBOMnO'''A6N'''DQARAEAbD'''YAn'''A6D'''">e\llD<\TQ""EI'''cTP'''nPY'''P<M
YOM'''''''''nOi'''''''''''''''94f'''<MY'''''''''''''''''''''OMn'''O'i'''6Nf
'bh'''QE@/<Q?MFM<MYOMnOi6BOOk,N'k'''94dDEAAb6N9ii_c<MYOMnl6Oi6Ndfnllk'''bDE
'AA'''66C'''''''''ii_'''''''''c<M'''''''''''''''''''''''''''''''''''''''YOM
'ng'''6Oi'''6Nd'''fnggkbDDE'''AACW''ii_c<MYg6OMnOi6NdfYggkbDEAA6bbii_c<MYl6
'OM'''nOi'''6Nd'''''''''f'Y'''llkb''''''''''''''D%$c''''''''''''''''''''EAA
'9g'''6l6'''de#&"T%&c'''dDD'''H#:;H&cbd'''DmY'''gQGBfQJpg'''BfQgApgBkcQAbdk
bDY'''''''''''''''gQJ'''''''''pgBfQG4BB'''gpL'''''''''4fQ'''''''''''''''lAp
gBkcQA4BNgpdkbD'''ngRGBfRJqgBfRgAqgBkcR'''Abd'''kbD'''ngRJqgBfRG4BBgq'''L4f
RlA'''''''''''''''''''''''''''''''''''''''qgB'''kcR'''''''''''''''''''''A4BN
gqd'''kbD#cYPndD%$c<MYOMnOiN,dRH#QZDmTI%F#ccEAs#:EIcdd_Ag6dD#&"T%&cdDE;c]dD
?H%&:$c]P\dDm

arachnid by Nick Johnson, IOCCC 2004
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">'e
''''\llD
''''<\TQ""EI'cTP'nPY'P<MYOM'nOi'94f'<MY'OMn'O'i'6Nf'bh
'''''''''''''''''''''''''QE@/<Q?MFM<MYOMnOi6BOOk,Nk94dD
''''EAAb6N9ii_c<MYOMnl6Oi6Ndfnllk'bD
''''E'AA'66C'ii_'c<M'YOM'ng'6Oi'6Nd'fnggkbD
''''D
''''E'AACW'ii_c<MYg6OMnOi6NdfYggkbD
''''EAA6bbii_c<MYl6'OM'nOi'6Nd'f'Y'llkb'D
''''%$c'EAA'9g'6l6'd'e
''''''''#&"T%&c'dD
''''''''D
''''''''H#:;H&cbd'D
''''m
''''Y'gQGBfQJpg'BfQgApgBkcQAbdkbD
''''Y'gQJ'pgBfQG4BB'gpL'4fQ'lApgBkcQA4BNgpdkbD
''''ngRGBfRJqgBfRgAqgBkcR'Abd'kbD
''''ngRJqgBfRG4BBgq'L4fRlA'qgB'kcR'A4BNgqd'kbD
''''#cYPndD
''''%$c<MYOMnOiN,dRH#QZD
m'TI%F#ccEAs#:EIcdd_Ag6dD

arachnid by Nick Johnson, IOCCC 2004



Good Variable Names
• Be clear (and use conventions)

• Don’t abbreviate too much

• &@ vs. &;<p:;"#&:@

• Don’t be too verbose

• &;<R#H)$p:;"#&:@-IQ:vH#1&-I#=FQ@@v:-I%@-%<#

• Use an initial comment

• It takes practice

%&:'&;<p:;"#&:@D''KK'2;<R#H'>$'@:;"#&:@'#&H>FF#"'%&'EFQ@@5
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Reading Input
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@EQ&$

• Reads “formatted” input

• Takes input, interprets and stores it

• Usually paired with ?H%&:$ prompt

“address of” operator

9

@EQ&$cUw"UP'i<Q@@dD

%&:'<Q@@'A'6jD
?H%&:$cUw"UP'<Q@@dD



Multiple Variables

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD

• Multiple variables separated by whitespace

!"######$"
####%"

10

!"#$"#%"
4b
9b
,b

T%":Ik
I#%sI:k
"#?:Ik

b
b
b



Multiple Variables

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD

• Multiple variables separated by whitespace

!"␣$"␣%"↵

!"######$"
####%"
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!"#$"#%"

!"␣␣␣␣␣␣␣␣␣$"↵
␣␣␣␣␣␣%"↵

4b
9b
,b

T%":Ik
I#%sI:k
"#?:Ik

b
b
b



Invalid Input

!#&#$#%

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD
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4T%":Ik
I#%sI:k
"#?:Ik

b
b
b



12

t4t t't tQt t't t9t t't t,t t↵t

!#&#$#%
T%":Ik
I#%sI:k
"#?:Ik

b
b
b

%&:'Y'A'bP'n'A'bD
@EQ&$cUw"w"UP'iYP'indD

Invalid Input

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD



12

t4t t't tQt t't t9t t't t,t t↵t

!#&#$#%
T%":Ik
I#%sI:k
"#?:Ik

b
b
b

%&:'Y'A'bP'n'A'bD
@EQ&$cUw"w"UP'iYP'indD

Invalid Input

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD



12

t4t t't tQt t't t9t t't t,t t↵t

!#&#$#%
4T%":Ik

I#%sI:k
"#?:Ik

b
b
b

%&:'Y'A'bP'n'A'bD
@EQ&$cUw"w"UP'iYP'indD

Invalid Input

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD



12

t4t t't tQt t't t9t t't t,t t↵t

!#&#$#%
4T%":Ik

I#%sI:k
"#?:Ik

b
b
b

%&:'Y'A'bP'n'A'bD
@EQ&$cUw"w"UP'iYP'indD

Invalid Input

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD



12

t4t t't tQt t't t9t t't t,t t↵t

!#&#$#%
4T%":Ik

I#%sI:k
"#?:Ik

b
b
b

%&:'Y'A'bP'n'A'bD
@EQ&$cUw"w"UP'iYP'indD

b
b

Yk
nk

Invalid Input

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD



Invalid Input
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!#&#$#%

%&:'T%":IP'I#%sI:P'"#?:ID
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD

''T%":Ik
I#%sI:k
"#?:Ik

''
''

4



Format Strings
• Other characters can be present

''''%&:'$%H@:'A'bP'@#E>&"'A'bD
''''@EQ&$cUw"gw"UP'i$%H@:P'i@#E>&"dD
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Format Specifiers
•  %&:

•  w"

•  ">;RF#

•  wF$ (different than ?H%&:$!)

•  char

•  %c

• Doesn’t skip whitespace

15



EIQH@ and @EQ&$
• @EQ&$ does not skip whitespace for wE

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD

!"␣␣␣␣␣␣␣␣␣␣$"↵
␣␣␣␣␣␣␣␣%"↵

!"␣$"␣%"↵

EIQH'$%H@:P'<%""F#P'FQ@:D
@EQ&$cUwEwEwEUP'i$%H@:P'i<%""F#P'iFQ@:dD

'()

16

T%":Ik
I#%sI:k
"#?:Ik

4b
9b
,b

$%H@:k
<%""F#k
FQ@:k

x
v
S



EIQH@ and @EQ&$
• @EQ&$ does not skip whitespace for wE

%&:'T%":I'A'bP'I#%sI:'A'bP'"#?:I'A'bD
@EQ&$cUw"w"w"UP'iT%":IP'iI#%sI:P'i"#?:IdD

!"␣␣␣␣␣␣␣␣␣␣$"↵
␣␣␣␣␣␣␣␣%"↵

!"␣$"␣%"↵

EIQH'$%H@:P'<%""F#P'FQ@:D
@EQ&$cUwEwEwEUP'i$%H@:P'i<%""F#P'iFQ@:dD

'() '␣␣␣␣␣␣␣␣␣␣(↵
␣␣␣␣␣␣)↵

16

T%":Ik
I#%sI:k
"#?:Ik

4b
9b
,b

$%H@:k
<%""F#k
FQ@:k

x
v
S
␣
␣



Skipping Whitespace
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EIQH'$%H@:P'<%""F#P'FQ@:D
@EQ&$cUwEwEwEUP'i$%H@:P'i<%""F#P'iFQ@:dD

EIQH'$%H@:P'<%""F#P'FQ@:D
@EQ&$cUwE'wE'wEUP'i$%H@:P'i<%""F#P'iFQ@:dD

$%H@:k
<%""F#k
FQ@:k

x
v
S

$%H@:k
<%""F#k
FQ@:k

x
v
S␣
␣'␣␣␣␣␣␣␣␣␣␣(↵

␣␣␣␣␣␣)↵

'␣␣␣␣␣␣␣␣␣␣(↵
␣␣␣␣␣␣)↵
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵
$%H@:k
<%""F#k
FQ@:k '

'
'
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵
$%H@:k
<%""F#k
FQ@:k

x

'
'
'
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵
$%H@:k
<%""F#k
FQ@:k

x
↵
'
'
'
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵
$%H@:k
<%""F#k
FQ@:k

x
↵
'
'
'
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵

tSt t↵t

)↵
$%H@:k
<%""F#k
FQ@:k

x
↵
'
'
'
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵

tSt t↵t

)↵
$%H@:k
<%""F#k
FQ@:k

x

S
↵
'
'
'
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EIQH'$%H@:P'<%""F#P'FQ@:D

?H%&:$cU0F#Q@#'#&:#H'$%H@:'%&%:%QFk'UdD
@EQ&$cUwEUP'i$%H@:dD
?H%&:$cU0F#Q@#'#&:#H'<%""F#'%&%:%QFk'UdD
@EQ&$cUwEUP'i<%""F#dD
?H%&:$cU0F#Q@#'#&:#H'FQ@:'%&%:%QFk'UdD
@EQ&$cUwEUP'iFQ@:dD

txt t↵t

'↵

tSt t↵t

)↵
$%H@:k
<%""F#k
FQ@:k

x

S
↵
'
'
'



@EQ&$

• Is a bit awkward

• Not really designed for human use

• We’ll see some better alternatives later

19



Customizing ?H%&:$ 
Conversion Specifiers

20
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h9h'
h''''''b9h'
h'''''''9h'
hb9h

h,5BNWh'
h''''',5Nh'
h''',5BNWh'
h,5Nh

%&:'%'A'9D
?H%&:$cUhw"h'V&UP'%dD
?H%&:$cUhwj54"h'V&UP'%dD
?H%&:$cUhwj"h'V&UP'%dD
?H%&:$cUhw54"h'V&UP'%dD
''''
">;RF#'"'A',5BNWD
?H%&:$cUhwsh'V&UP'"dD
?H%&:$cUhwj54sh'V&UP'"dD
?H%&:$cUhwjsh'V&UP'"dD
?H%&:$cUhw54sh'V&UP'"dD
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wj54"

typewidth
precision



Width

23

• Same meaning for all conversion specifiers

• Indicates the minimum number of characters to use

%&:'%'A'9,BD
?H%&:$cUhw"h'V&UP'%dD
?H%&:$cUhwj"h'V&UP'%dD
?H%&:$cUhw4"h'V&UP'%dD

">;RF#'"'A',5BNWD
?H%&:$cUhwsh'V&UP'"dD
?H%&:$cUhwjsh'V&UP'"dD
?H%&:$cUhw4sh'V&UP'"dD

␣␣␣␣␣h9,Bh'
h'''''9,Bh'
h9,Bh

h,5BNWh'
h''',5BNWh'
h,5BNWh
␣␣␣



Precision
• Different specifiers interpret it differently

• w"

• ws

• w$

24



Precision (w")

• For w", it’s the minimum number of digits

25

%&:'%'A'9,BD
?H%&:$cUhw"h'V&UP'%dD
?H%&:$cUhw5j"h'V&UP'%dD
?H%&:$cUhw54"h'V&UP'%dD

h9,Bh'
hbbbbb9,Bh'
h9,Bh



Precision (ws)

• For ws, it’s the maximum number of significant digits
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">;RF#'"'A',5BNWD
?H%&:$cUhwsh'V&UP'"dD
?H%&:$cUhw5jsh'V&UP'"dD
?H%&:$cUhw54sh'V&UP'"dD

">;RF#'#'A'45CCWC4,Bj#jD
?H%&:$cUhwsh'V&UP'#dD
?H%&:$cUhw56bsh'V&UP'#dD
?H%&:$cUhw5,sh'V&UP'#dD

h,5BNWh'
h,5BNWh'
h,5Nh

h45CCWC4#lbjh'
h4CCWC4,Bjh'
h45CCj#lbjh'



Precision (w$)

• For w$, it’s the exact number of digits after the decimal
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?H%&:$cUhw$h'V&UP'"dD
?H%&:$cUhw$h'V&UP'#dD

?H%&:$cUhw5j$h'V&UP'"dD
?H%&:$cUhw5j$h'V&UP'#dD

?H%&:$cUhw56$h'V&UP'"dD
?H%&:$cUhw56$h'V&UP'#dD

h,5BNWbbbh'
h4CCWC4,Bj5bbbbbbh
'
h,5BNWbbbbbh'
h4CCWC4,Bj5bbbbbbbbh
'
h,5Nh'
h4CCWC4,Bj5bh

">;RF#'"'A',5BNWD
">;RF#'#'A'45CCWC4,Bj#jD

By default, w$ means w5N$


