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Pointers and Arrays X fﬁx
(dereference 7wl be the st elanent of ownra) #) — | ll 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) _ powter arithmetic

- 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 bnow ffis poweter 45 o pinfer 0 an nfeger, so L phe 5¢ si2eof(t)
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Pointers

Consider the following code:

int x = 10; W swpse « s of oddes, 900

int *y = &x; y ptte % © 3 ==l000 |
int *xz =y + 2; pnfer arifimetic, Y points 1 on 7hf’9@€r, €0 Y+ maans 9o forwarl 2 ints
' | N memovy.

long w = ((long)z) - ((long)y); ) ohich iS4 byt
. ast He oddress o lOfﬁ, Co we traxt them N2 U us 000
Why is w = 87 lipe plorin nfegers.  [s08-[009=§ i CQOHE will fe
[0008 =[98
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it L wif bers, they are nplicitly cast
Other Types and Values TDJW m@eeVZ%m & %bﬁz. e

IF L unnt to write Sometmng bfger,
- Literal values - integer literals are implicitly cast 1 yual & odd e cuffires.
- unsigned long very_big = 9223372036854775808uL .
- u for unsigned, L for long , LL fi lag long (apitalization chesrt matter, but yow'll usioly ez’ u
- enum - named integer constants (in ascending order)

ol "L uppermse.

. enum { 8, b, ¢, d=100, &'}; (vhen L dalrg uith chuites the veer fou o rede. the @siest wny

- void - a byte with no r%'é%{“n‘fsﬁ% or "nothing” > T mb do guals or ony aperarfions on it

. Pointers: void p (L dorb aue whats there) flort b=D3k,

- Return values: void myfunction(); (L dort care what i I register ron) . wd xp= b,
- Casting - changing type, converting

- Integer: zero- or sign-extend or truncate to space

- Int to float: convert to nearby representable value
- Float to int: truncate remainder (no rounding)

casting ponfers does sume. weirel g
Wé/H "kﬂ[}z ﬂbm{j 'H\Cﬂ{f l0L+@V.

¥ O“g&t foo = e; I an donge whee 0 olo 45 using infegers, {or eosier readmg, I gl them some. youmes)

Ploat ¢ = %(flatx)p;
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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 fhe ovder of s Kt

- Stores fields adjacently in memory f iﬂzr:;jQ s importart. Tt *@'}';/d
- o Sttin €, ; Jlor how b b
(but may have padd|ng)¥hvr@;ﬁ;‘j€m§£jﬂh;€7; iy %S@&%}gy wto bui
- Compiler determines padding, use pie e filldi  he2¢l=T e o ddg?
: - n remont, TE Fries to align ead roy e on 2 know
sizeof () to get size K T dort

il on an addiess Hhat’s o matipl STRUCE! To0 ) declare o vavipde 7

. Name of the resulting type includes of i mfwx.b = 23N P e sttt o

oize, b mokex.c = 4; W

word struct the (P OCCESS > Lan et diectly the
ﬁﬁer. ﬁe[o{&

A stuct n o stwct 2

Vos Just et a stuct as one fddl of
anather shruct .
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Structure Literals o oy yo dhud blolc it libe e caw with the oo iferals.

struct a {
int b;
double c;
S i o of the ype. oot o ot of the reme.
/* Both/of the following initialize b to © and c to 1.0 */

struct a X {0, 1.0 };—ﬂrmmﬁ ove th&s%m ﬁeb& W\OnkT-
structay =1{ .b=0, .c =1.0 };_§@ww(gm " gwa\ndmﬁm'hDQWQ{ﬂ%m

Joldes an othar Ovders.

stud o 2, => If 1 olnb give anf vohiss, Jut oflocate the rmemoyy and whotger 5 i
menary S whadls gong o b2 How T At bnow what Hey ore

b
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typedef

typedef - give new names to any type!

typeckef unsgred o e t;

ng]pedef UNSiY ned )o(\j addvess T

- Fairly common to see several names for same data type to convey

Intent

- Ex: unsigned long may be size_t when used in sizes

- Examples:

typedef int Integer; Infyper bocomes anither rame i it

Integer x = 4,

typedef double *x dpp; dpp pir; (U&‘ng mpﬁdefccm make (;omp\e/{ pﬂm‘zz)»

- Used with anonymous structs: types ok simpler)

typedef struct { int x; double y; } foo; |
struct { ... } definés an anonymous struct (no struct name given).

foo z = { 42 ’ 17.4 } » The typedef immediately gives it the alias foo.
You can now create variables like foo z; instead of writing struct something z;.
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Struct Example

//\&sumwh@ 1 have rq Doddiry beowise o] of these are bt brts.

typedef struct { 0 ¢ L 2l
long x; oY | amy | Jogh
long vy,
long *array,;
long length; )

} fooC) ﬁm 0

; L v okt ond 0o ﬁ“aﬂ)/hgefmﬁfhaamﬂ'
yeremesdyr We nee ‘ ,




