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2

• Random Numbers

• Swap



Random Numbers

• They aren’t random!

• Pseudorandom

• Why? Remember what computers do...

• Difference really matters for some things, but not for us
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!"#$%&
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'#()!"#$%*+'$&,

• Provides you with pseudorandom numbers

• Range is between - and ./0123/4

• Lives in 5($6'789

• :'#;6<$=)>5($6'789? (no @6 needed)
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Pseudorandom Numbers

• Start with a seed (an '#()

• Generate a series of numbers

• Look random

• 100% predictable given the seed
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Planting a Seed

• By default, !"#$%& uses seed of B

• You can change that with 5!"#$%&
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*+'$)5!"#$%'#()5==$&,



Finding a Seed

• Often want different seed each time we run

• Convenient option is the current time
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:'#;6<$=)>('C=89?

888

5!"#$%)('C=%0OPP&)&,



Smaller Range
• Range is between - and ./0123/4

• If you want a smaller range, just use some math
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:$=A'#=)3/4)Q
888

'#()!"#$+C)L)!"#$%&)H)3/4, -)B)R)S)T)U

B)R)S)T)U)Q
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Swapping Values
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Pointers

This is a bit weird, but it will 
make sense when we get to ...

Just put \ there for now...

We’ll talk about that 
when we get to...

You can’t return an array, but we’ll see 
how to do that when we get to...
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Pointers
Indirection
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Alice Bob

Save As... Bookmark
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16 KB file called 
index.html

Icon: mozilla.org

Entry in a bookmarks database

Title: APS105: Assignment 1

URL:
9((EG]]YYY8=;A8(+!+#(+8=$<]
^$=7=!X+#]"E5B-U9]"55'_#C=#(5]
"B]'#$=Z89(C6

Alice Bob
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Updated starter code available
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16 KB file called 
index.html

Icon: mozilla.org

Entry in a bookmarks database

Title: APS105: Assignment 1

URL:
9((EG]]YYY8=;A8(+!+#(+8=$<]
^$=7=!X+#]"E5B-U9]"55'_#C=#(5]
"B]'#$=Z89(C6

Alice Bob



Indirection
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• Something that tells you where to find something else

All problems in computer science can be 
solved by another level of indirection. 

David Wheeler

Except for the problem of too many layers of indirection.



Indirection
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• Something that tells you where to find something else

Something Something that tells you 
where to find it

Contents of webpage URL

A house Street address

A person Phone number

Variable Pointer



Pointers

• A pointer is a variable that holds a memory address

• It “points at” another variable
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# is an !.&, not an arrow!Wrong
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!" #
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'#()')L)W,
'#()"`a)L)DBJ)RJ)SN,

'#()VE,

E)L)',

E)L)\',

*" + , -

# is an !.&, not an arrow!

“address of” operator

Wrong

(give me an arrow pointing to ')
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Dereferencing
'#()')L)W,
'#()VE)L)\',

!" #)"
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Dereferencing
'#()')L)W,
'#()VE)L)\',

'#()X)L)E,

!" #)"

$"

Wrong
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Dereferencing
'#()')L)W,
'#()VE)L)\',

'#()X)L)E,

'#()X)L)VE,

These are two different meanings of V !

'#()"`a)L)DBJRN,
'#()b)L)"`Ba,

E is of type '#()V

“indirection operator”

!" #)"

$"

Wrong

#

(follow the arrow in E and get the value stored there)
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+/ ++ +, +- +% +0
...

/1+1,1-1%1012131#14 +2

!" # $" 0

# 0
! $

'#()')L)W,
'#()X)L)U,

'#()VE)L)\', )"

)
%
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Conversion Specifier

• You can print a pointer with HE

• Generally not that useful

• Addresses look like this:  -ZcAAAQTd"-d;T


