Lecture 7: pointers and dynamic memory allocation

Monday, April 24, 2017 4:34 PM

POINTERS AND DYNAMIC

MORY ALLOCATION (REVIEW)
Problem Solving with Computers-|| C++

https://ucsb-cs24-spl7.github.io/

Read the syllabus. Know what's required. Know how to get help.

CLICKERS OUT — FREQUENCY AB
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Announcements

- Midterm on Wed 04/26
- Study session today (04/23) from 7pm to 9pm in HFH 1132
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Pointers

- Pointer: A variable that contains the address of another variable
- Declaration:  fype * pointer name; \4\ ‘9\1 (35 &

int ip; P 'S o l)m\n‘o\, o nY X) _
<: P OS(UOA
b R = N ‘”WL |-

LAk 1 . . - .
v\ -}\7 o) ')'\\_ ..K_._,L\7 %

How do we initialize a pointer? L]
L, O
p = ™,
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How to make a pointer point to something

To access the location of a variable, use the
address operator ‘&’
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Tracing code involving pointers

int *p, x=10;

Q: Which of the following pointer diagrams best represents the
outcome of the above code?

: 10 x | 11

X

e e

P P

C. Neither, the code is incorrect

CS 24 Spring 2017 Page 5



Page 6

Monday, April 24, 2017 4:34 PM

Dynamic memory: Make p point to an int on the heap
St Weap

int *p; 100
P = &y; S Lbylw
{50 O B 9

) S

? PN ot [\03)

10+ L by ki,

int y;
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Two ways of changing the value of a variable

|

\
vl 3
Change the value of y directly: b _ S/ .
- J

Change the value of y indirectly (via pointer p): Fa F - g/
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Pointer examples: Trace the code

int x=10, y=20;
int *pl = &x, *p2 =&y;

p2 = pl; . 1\

int #*p3: *p2 ” ’?2" J

p3 = &p2; 3
(N(é‘ﬁ t ‘? /
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Pointer assignment

int *pl, *p2, x;
pl = &X;
p2 = pl;

Q: Which of the following pointer diagrams best represents the
outcome of the above code?

A. x
T 7N\

P\F"\ -\)L ?l\ —QL

C. Neither, the code is incorrect
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Mechanics of function calls on the run-time stack _ 3 len)

V\\' 5‘5 /4
double getAverage(iat * sc, int len){ ‘jﬂ fuercge (:
double sum=0; e
for (inti=0; i<len; i++){ .) ,
Sum+=9ﬂl]; — Qum+: “(SC +t,

}

return (sum/len);

} Soees_0_ ' T3
int main(X (var*) , | L\
it scores[5]={65, 85, 97, 75, 95}, N\LLS‘““* es , 0¥ Beu0

intlen=5

double avg_score,

avg_score = getAverage@es,len);
cout<< avg_score;
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Dynamic memory allocation

+ To allocate memory on the heap use the ‘new’ operator
- To free the memory use delete \»\eb \7

int *p= new int;
delete p; q

pew b (,L‘“\)
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...
Dangling pointers and memory leaks

- Dangling pointer: Pointer points to a memory location that
no longer exists

* Memory leaks (tardy free) Memory in heap that can no
longer be accessed
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(€N 0 /Sy(‘ &
: . . : : A (d ?\\V\H
(): Which of the following functions results in a dangling 0‘“5 \'8

pointer?

int * f1(int num){

int *meml =new int[num]; P _»

return(meml);

}

int * f2(int num){
int mem2[num]; g

return(mem2); __—____kfi___________
}
g b *p = fr (W2, rE/)\—j

Both
e 2
renZ doelocared AfD £

cehwns
Danglg it —> ¢ @L% \
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Rewrite the code using dynamic arrays Sves (G5 |67 Lo W’\/XD

double getAverage(int * sc, int len){
double sum=0; W D

for (int i=0; i<len; i++){ \)
sum+=sc[i]; r\ Le | A> as m
| TR

return (sum/len);
} - el
 main(X A 8 = aSarAn
Mmm (65, 85, 97. @ﬂD —> W S PR Nt
intlen=5 // Cond N M’h\k i
double avg_score; L,_,_f root
avg_score = getAverage(scores,len); o\()a \ {)\W
}cout« avg_score; // (pde o
)| CapatrVy : i
\\(\‘\' (6’3

\(’\\' **W\f NW

Co\’\iCSmd Sevess,) w‘:)
deloke E) SLD.(@ﬁj

g caes =z ’\’V\/\‘)
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Write the declaration of the allocate space function ) . .

ued aMoteky Spe (. e e osc, ot &N 3 \)( Y AT R
YL Cven) o Fara (307, Re-P
S¢ = “_(w \v\\’ n 4 g%k(,l(_

T’;@i’kamm _ ’ Lkg ‘b(\0\) ’

allocate_space
I scores s hnuldpuntlnadynamcan—ayalsman where n is input by the user

5@(%)8 \”‘6 \OLQ/DL b —
O
.ngf%

) o shellow I

b7l oV —
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e i
DEMO

- Dynademo.cxx (Program to demo dynamic arrays)
- How to use valgrind to detect memory leaks
- Debugging segfaults with gdb and valgrind
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- @ @ @ @ @ @ @@ @@ @ @@ @@ @@
Next time

- Chapter 4 (contd): Bag class with dynamic arrays, intro to linked-lists
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