
Memory pointers + types of pointers - the roll stark

O x 1000 OtU intec = 4; -> integer 2 is set to volve 4

Ox 1004 Ox1000 int *px = 5x; =
"

integer pointer pX is set to te address of x
"

O x 1008
I by reference instead of volue

Ox 100 .

Ox1018 int y
= *px;

Ox1014 integer namedy is set to the thing pointed to ly p+
Ox 1018

Address Value Statio us dynam: memory allocation pointer to memory out of scope
↳ fixed size at compile time us changing

3 different problems exist with pointers
1
. Wild pointer : pointers not initialized properly
2. dangling pointer : pointers which store addresses of memory no longer allocated
3.

memory
leak : losing address of memory allowed to your program

Wild pointers
related to unitialized local variables no way

to know what the value is

array -
+ *p-

vec; default value on windows is to hullptr however on linex it random address

↳ results in a seg fault

Avoiding wild pointers
-> Always initialize with nullptr

↳ uses memory
not allowed when

memory is being deallocated set pointer to pullatr even if its going out of

typrogram resulting
in a

Scop 2this line creates a uninit pointer
-> Asks AS for a fresh int on heary

」 ↳Store 42 at doldress
↳ Hen storeHe address

heap int 42 is & OxIa3015

rightbefore init itprints where φa ig
-> frees heag int

↳Hereassign He seleset Gstill
holds i☆+12

Agote address stored in p-value and write 42 heap memoryaddress

Always alive until
↳ program

tries
you delete

int Ap-value reserves spare on the stack for the pointer to write at ->> writes to heap memoy
location with ↳overwrites↳ bits which were left earlier become that valve
garbage address Smth possibl

OSsees memory
isnt

allorated for program scg fault

Lucky outcome isSegfault!!!
· if the gardage address was in scope of memory assigned to

program can corrupt said program
with sucessful write



Dangling Pointers

pointers hav valueshullat is a known invalid address

elangling zeinter : a gointer that stores an deldless that is ne tengeralter
All the delete keyword does is passHe vole ofoperand to Os tole freed and

allerated to something else the pointer itself is still pointing to that adeless

if memory is deallocated system is welcome to verse for future requests

delete dont do nothing hit

tell OS it's free for future allocation

delete only frees memory for
program

it does not touch the pointer

Memory Leaks

· dynamic memory
allocation OS returns address of

memory
· Think of a friend and they give you a phone # as long as you

have it
you can contact them losing it

you can't

· elynamically allocated memory same issue

If you dynamically allocate loads of memory losing He address means you can no longer deallocate it.

For short programs not too had
....

All olynamic memory reclaimed at exit

However in a embeded system the OS may run out of available memory if lucky reboot otherwise unstable

Memory leaks occurs when pointers go
out of scope

if memory reg in function call delete



Memory leaks also occur if pointers ar overwritten without memory first being dealloonted

-> should deallorate before assigning again

Tips to avoid memory leaks

-> only allocate memory during initialization

-> check pointers before they leave sooge

↳ should be a return volve or deallorded set to null

-> pointers only to be defined

smollest brogzPremature alleration.

↳ onlywhetested
it shouldreach for

t
or else it's gonna
just grad memory out

every call from stack


