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Announcements

 Homework 7 due Monday on Gradescope

 Midterm 2 is on April 3

— Similar format to midterm 1

— Schedule with SDAC early if needed
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Arrays

(We pick o Spt in memoy, ool the nest Somony Guts are aur ooy )

Array: 0 or more values of same type stored contiguously iIn memory

, .3 . (oo ntegers i Y arvinf)
Dc.ecﬁorwegls%/cr)w%%%dby%e? int myarr[l@@] ;

- sizeof( |myarr ) = 400 — 100 4-byte integers

- myarr treated as pointer to first element  When L croate an ormy. it

- Can declare array literals: actually crente @ prnter 40 the

int y[%] = {1, 1, 2, 3, 5} fst fhing n that s

opﬁonal
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Pointers and Arrays K —
J
@gréfé@ﬂ(e x will ke the q@fft dlemant 0]0 O(I(W\I/f 7<> o | 'l L |2\ L

*x and x[ 0] are equivalent

- Pointer to single value and pointer to first value in array

- Treat array as pointer to the first value (lowest address)

+ Indexing into array: x[n] and *(x+n) Dointer avithmetic
- If x isan 1nt *, then x+1 points to next int in memory

- Adding 1to pointer adds sizeof () the type we're pointing to
Not skip 5 byfes n memovy

I know i powrter 48 o pinfer 1o an anfeger, so 1 ohts & ¢ si2eof (nt )
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Pointers and Arrays —> One pater or 04 oney of ponter?

How oo I know 7
7]6\')90@( )

> one ntager ov oN onay O Irteger >

Consider: int **a (o ponfer £a o pinter o W}
[ suppoe im oot {70% thrg of on o], This. o shouldd be an array of pmfers
And L Swpise the panters 7 this ponter ovmy powtt T o aney of mtegers .

1 L-ﬁ 7 _,_"éf* Ll 23

XX 2 a

pralf] =1 — 15 )

*orz1) =71 —t+——>[7 T ¢]39

(%2? E?j z; gam\gﬁmg] werd. here. In Jowon Just Sg foub. b e e g Y \ (| =113

%D] ol=k But mC, L @ Just ove MO\AZ}: ﬁh{i OrEl ’ -WHW Théﬂ are sk povters o plogz T memoly.
) y V" (| enow & . »

a1 g e e T s s L4 oy matber how g, e ares o

=2 Y later, fpd if L wiitiq <th,
SAnEZ ARV Dt 1 s
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Pointers

s [ dor x) == sizeof (| oluble *)
- All pointers are the same size: address size in underlying ISA
- Two special int types (defined using typedef)
- size_ t - integer the size of a pointer (unsigned) cizeof O refumns a A
- ssize t - integer the size of a pointer (signed) of tupe sizet
CWith our compiler and ISA, these are both variants of Llong

W@Sg Y@PY@ SQ/H; 7“%@{’}"5 WﬂLh 'H‘Q Same Sie as o Pgﬂq—[/ey'
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Pointers

Consider the following code:

int x = 10; We sppse # hws ot addes Ja00
int *y = &x; o pmtte % 0 J==000

int *z = y + 2; ponfer ovithmefic, Y merS To an 7er’@@€)’, 80 Y+l mans 9o forward. 2 ints

N memory. which is & bytes

long w = ((long)z) - ((long)y); St of uas oo 0 2 weil ke
. mist the address o 1o0g. So we tradt them 00+8 =[98
Why 1s w = 87 e phoin infegers.  [s9&-1009=8
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Other Types and Values i 1 it nunbers, tey are inplicitly cost o nfegers, which < 32 bite.

1P T upat b wrife smethng bger, T il fo odd Sme- cuftires.
- Literal values - integer literals are implicitly cast

- unsigned long very_big = 9223372036854775808ulL / o
- u for unsigned, L for long , L fir bng long (apitelizotion chesny motter, but yo'll usuolly see”u Tveraise

- enum - named integer constants (in ascending order) orel "L ”W@”@@~>
- enum { g, t{), ¢, d=100, g }: Cuhen 1 dahng unth coites the wer hos o mode. the @siest uny

4, dipt foo = e I dowge \A{(hg(a 0 do 45 wiigg infegers, far exsier readmg T ghe tem somz rounes)
- void - a byte with no r%’éogn\ﬁ“ﬁ% or "nothing”>1 g do ejwls or any apeordins o Tt
- Pointers: void p (I dort aue Mot there) flost b=13k,
- Return values: void myfunction(); (L ot qare what i - vagister vos) . id = b
- Casting - changing type, converting flout ¢ = x(flart)p:
- Integer: zero- or sign-extend or truncate to space 3a) poinfers dies some. Ueirel thinge.

- Int to float: convert to nearby representable value Wl folk abut that bifer.
- Float to int: truncate remainder (no rounding)
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Structures

struct - Structures in C

- Act like Java classes, but no methods
and all public fields

struct foo {

long a;8  the ovder of his hst
- Stores fields adjacently in memory 12’5 b5 4 g qmportant. T4 el
(but may have padding) Wter i o o stutn £ 200 B3 tio gl ot b

: : the compiler dlecidles where o b SHEF-Gs this H\mo
- Compiler determines padding, use phe eah fel'i 42411 e of g
sizeof() to get size  memmy It tries o align ea y [

)J,struct foo Xx;
fiell on an addtess that's o multiple L declare o vainbe #

- Name of the resulting type includeséﬁ!ﬁ”ﬁﬁ'i:? - 223\ oF Tupe struct oo

word struct thy (P OCCESS N L an gt directly the
faster. Fields.

A stuct n o stwct )
Vos Just et a stuct as one fed of
anather striAct .



