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Today

• Multi-File Programs

• Strings

• Midterm
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Multi-File Programs
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Why?
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• Modularity

• Clarity

• Logistics



Remember !"#?
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• When using !"#$%$, we needed to add &'! flag

• To use a function, we need two things:

• Prototype (%$ file, aka “header file”)

• Implementation (%( file)



$% Header File
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)*+,-.+/01234
)-.+*,./01234

56/7.#89,:/#$./:8!/;+/<=</",-/<><%/65
*,#/:8!?*,#/=@/*,#/>AB

).,-*+
:8!%$

Ignore these for now



$& Implementation File
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)*,('8-./C:8!%$C

*,#/:8!?*,#/=@/*,#/>A
D
////9.#89,/=/E/>B
F

• Don’t need prototype (in the %$ file)

• Uses '()&"*+,-./*#$%., not  '()&"*+,-0/*#$%1

:8!%(



Calling Code
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)*,('8-./G:#-*;%$H
)*,('8-./C:8!%$C

*,#/!"*,?I;*-A
D
////*,#/*/J/KB
////*,#/L/J/MB
////
////*,#/9.:8'#/J/:8!?*@/LAB
////N9*,#+?CO-P,C@/9.:8'#AB
////
////9.#89,/QB
F

N9*,#08!%(



Compiling
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:8!%(

N9*,#08!%(

N9*,#08!

:8!%;

2&&-!34""-!&-/*#$&

2&&-!34""-!5-67()89*#-/*#$5-67()89*#$&



#4:,
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• Several tools to automate this process

• Most common UNIX tool is !"R.

• A3+ have 2"R.+*'. (see website)

• Not part of course, you’re not being tested on it



Strings
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Strings
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• We’ve been using them since the first class

N9*,#+?C4.'';/S;9'-TP,CAB

N9*,#+?CU$*:/*:/"/:#9*,V%P,CAB

string literal

}



Literals
• An expression with a fixed value

• *,#/:*W./J/XKB
• -;8Y'./I;'8!./J/MZZ%QB

• Y;;'/Y/J/#98.B
• ($"9/(/J/<L<B
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Literals
• An expression with a fixed value

• *,#/:*W./J/XKB
• -;8Y'./I;'8!./J/MZZ%QB

• Y;;'/Y/J/#98.B
• ($"9/(/J/<L<B
• /
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CU$*:/*:/"/:#9*,VP,C:#9*,V/:/J B
Error



Strings Aren’t a Type
• In C, strings are just arrays of ($"9s...

• ... with two differences
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($"9/:[\/J/CU$*:/*:/"/:#9*,VP,CB

($"9/:[\/J/D<U<@<$<@<*<@<:<@</<@<*<@<:<@</<@<"<@
////////////</<@<:<@<#<@<9<@<*<@<,<@<V<@<P,<FB

Not Quite Right

<U< <$< <*< <:< </< <*< <:< </< <"< </< <:< <#< <9< <*< <,< <V<:] <P,<



• Compiler knows about double quotes

• Strings must end with null character (<PQ<)

Differences
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array of ($"9 CU$*:/*:/"/:#9*,VP,C

DX@/M@/a@/bFarray of *,#

DM%Z@/K%K@/X%bFarray of -;8Y'.

D+"':.@/#98.@/+"':.Farray of Y;;'

D<^<@/<_<@/<`<Farray of ($"9
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($"9/:[\/J/CU$*:/*:/"/:#9*,VP,CB

($"9/:[\/J/D<U<@<$<@<*<@<:<@</<@<*<@<:<@</<@<"<@
////////////</<@<:<@<#<@<9<@<*<@<,<@<V<@<P,<FB

<U< <$< <*< <:< </< <*< <:< </< <"< </< <:< <#< <9< <*< <,< <V<

:]

<P,<
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($"9/:[\/J/CU$*:/*:/"/:#9*,VP,CB

($"9/:[\/J/D<U<@<$<@<*<@<:<@</<@<*<@<:<@</<@<"<@
////////////</<@<:<@<#<@<9<@<*<@<,<@<V<@<P,< FB@<PQ<

<U< <$< <*< <:< </< <*< <:< </< <"< </< <:< <#< <9< <*< <,< <V<

:]

<P,<<PQ<
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Arrays vs. Strings

• A ($"9[\ is just a sequence of ($"9s

• A string is a sequence of ($"9s followed by <PQ<

• Every string is a ($"9[\

• Not all ($"9[\ are strings

($"9/I"'*-7.:N;,:.:[\/J/D<c<@/<d<@/<e<@/<f<FB

($"9/'":#g"!.[\/J/D<f<@/<h<@/<d<@/<h<@/<7<@/<PQ<FB



• The status of a ($"9[\ can change

Arrays vs. Strings
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:] <4< <h< <i< <i< <j< <T<

($"9/:[\/J/D<4<@/<h<@/<i<@/<i<@/<j<@/<T<FB



• The status of a ($"9[\ can change

Arrays vs. Strings
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:] <4< <h< <i< <i< <j<<PQ<

($"9/:[\/J/D<4<@/<h<@/<i<@/<i<@/<j<@/<T<FB

:[Z\/J/<PQ<B



• The status of a ($"9[\ can change

Arrays vs. Strings
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:] <4< <h< <i< <i< <j<

($"9/:[\/J/D<4<@/<h<@/<i<@/<i<@/<j<@/<T<FB

:[Z\/J/<PQ<B
:[Z\/J/<%<B

<%<



Arrays vs. Pointers
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($"9/:[\/J/C$.'';CB <.< <'< <'< <;<<PQ<:]

*,#/"[\/J/DX@/K@/MFB
*,#/6N/J/"B

($"9/6k/J/:B

X K M

N]

"]

k]

<$<



Arrays vs. Pointers
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($"9/:[\/J/C$.'';CB <.< <'< <'< <;<<PQ<:]

*,#/"[\/J/DX@/K@/MFB
*,#/6N/J/"B

($"9/6k/J/:B

X K M

N]

"]

k]
6k/J/<L<B

<L<



Arrays vs. Pointers
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($"9/69/J/C$.'';CB
<$< <.< <'< <'< <;<<PQ<

9]

($"9/:[\/J/C$.'';CB <.< <'< <'< <;<<PQ<:]

*,#/"[\/J/DX@/K@/MFB
*,#/6N/J/"B

($"9/6k/J/:B

X K M

N]

"]

k]
6k/J/<L<B

<L<



Arrays vs. Pointers

19

($"9/69/J/C$.'';CB
<$< <.< <'< <'< <;<<PQ<

9]

($"9/:[\/J/C$.'';CB <.< <'< <'< <;<<PQ<:]

*,#/"[\/J/DX@/K@/MFB
*,#/6N/J/"B

($"9/6k/J/:B

X K M

N]

"]

k]
6k/J/<L<B

<L<

69/J/<L<B Wrong



Arrays vs. Pointers
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• We’ll use both styles:

($"9/:#9*,V[XQ\B
($"9/6N/J/:#9*,VB

:#9*,V[Q\/J/<4<B
:#9*,V[X\/J/<*<B
:#9*,V[K\/J/<PQ<B

6N/J/<l<B



C String Issues

• Need to decide maximum string length in advance
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)-.+*,./0U73ihg/aQ
%%%
($"9/:[0U73ihg/E/X\B

Warning!
for the <PQ<



Shorter is Fine
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)-.+*,./0U73ihg/XM
%%%
($"9/,"!.[0U73ihg/E/X\/J/Cm;,"#$",CB

<m< <;< <,< <"< <#< <$< <"< <,<<PQ<<PQ<<PQ<<PQ<<PQ<<PQ<

*,#/"[Z\/J/DX@KFB
*,#/"[Z\/J/DX@K@Q@Q@QFB

($"9/,"!.[0U73ihg/E/X\/J/Cm;,"#$",XKMaZnCB

<m< <;< <,< <"< <#< <$< <"< <,< <X< <K< <M< <a< <Z< <n<

Legal, but not a string



C String Issues
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• Strings don’t know how long they are

• Need to search for the <PQ<

• Arrays don’t know how big they are

• Don’t know if a string will fit into a given ($"9[\


