Wie gut fuhlt IThr Euch mit dem Stoff?

Siehe grobe Themenubersicht:
https://n.ethz.ch/~pochs/infol/exam_overview.pdf

» recursion
» references vs. pointers
» classes and structs

» function- and operator-overloading

Allg. Hinweis im Hinblick auf die Prufung: Versucht wirklich
moglichst nah an der Aufgabe zu bleiben. E.g. wenn eine Funktion
etwas returnen soll und dann in der main dieser return Wert
geprinted wird: versucht wirklich auch das richtige zu returnen und
nicht einfach selber irgendwas zu printen.
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Fragen zu der Serie?
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Trick beim Smart::operator=

27 ~ Smart& Smart::operator=(const Smart& src) {

28~ if (ptr != src.ptr) { 84 = %(2-
29 Smart copy(src); {;4 < n T 7
30 // std::swap swaps the content of two variables, see also Wi § see
31 £y https://en.cppreference.com/w/cpp/algorithm/swap

49 // This can of course also be done using a temporary local variable.

33 std: :swap(count, copy.count);

34 std::swap(ptr, copy.ptr);

35 }

36 return xthis;

S
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Dynamic Memory Allocation: new

// runde Klammern:

// — wir wollen Speicher fir einen einzigen Integer
// — p zetgt auf diesen int

int *p = new int(int_value);

// eckige Klammern:

// — wir wollen Speicher fur num_ints Integer
// - p zeigt auf den erstem int

int *p = new int[num_ints];

We(23{o, 1]
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Dynamic Memory Allocation: delete

// Speicher fiur ein Integer allozieren:
int *p = new int(int_value);

// Speicher fir ein Integer loschen:
delete p;

// Speicher fir einen Block allozieren:
int *p = new int[num_ints];

// Speicher fir eimen Block loschen:
deletel[] p;
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Dynamic Memory Allocation: delete

Grobe Regel:

» Wenn wir Variablen/Objekte mit new deklarieren, dann haben
wir die ganze Kontrolle daruber, wann das Objekt kreiert und
zerstort wird. Insbesondere gehen sie nicht " out-of-scope” so

wie wir es sonst gesehen haben. (Heisst aber auch wir missen
uns darum kiimmern.)

» Der ganze Sinn von dynamic memory ist ja, die volle Kontrolle
uber die Lebenszeit der Objekte zu haben.

» Fur jedes new ein delete und fur jedes new[] ein deletel[].
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Pointer Program

(int* a = new int[5]{0, 8, 7, 2, -1};
int* ptr = a; // pointer assignment
++ptr; // shift to the right
int my int = *ptr; // read target
ptr += 2; // shift by 2 elements
*ptr = 18; // overwrite target

int* past = at5;
std: :cout << (ptr < past) << "\n"; // compare pointers
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Pointer Program

Find and fix at least 3 problems in the following

program Tl ) XC++ = *(Q++)

. ecet ke

Tlﬁ\g - - /b\ /uc\o\ Sann de.rc(-.
ABER '@ c++ b

“u&c, Jnen change' ..
wie wmmMeA-Lﬂs;dJmk
XL =%pP ourd hoben
als "Me,lacncgrcu“'" dos
Ct+=- a@gmue-’c wind

r#include <iostream>
int main () {
int* a = new int[7]{0, 6, 5, 3, 2, 4, 1};
int* b = new int[7];
int* c = b;
// copy a into b using pointers
for (int* p = a; p <= a+7; ++p) {
*c++ = *p; ___

}

// cross-check with random access
for (int 1 = 0; i <= 7; ++i) {
if (a[i] '= c[i]) {
std: :cout << "Oops, copy error...\n";
}
}

return 0;




Pointer Program

r#include <iostream>
int main () {

int* a = new int[7]{0, 6, 5, 3, 2,
int* b = new int[7]; .
int* c = b; a+7 is dereferenced
// copy a into b using pointers
for (int* p = a; p <= a+7; ++p) { -k

*ct++ = *p; Use < instead of <=
}

// cross-check with random access
for (int 1 = 0; i <= 7; ++i) {
if (a[i] !'= c[i]) {
std: :cout << "Oops, copy error...\n";
}
}

return 0;




Pointer Program

r#include <iostream>

int main () {
int* a = new int[7]{0, 6, 5, 3, 2,
int* b = new int[7];
int* ¢ = b; p = a+7 is dereferenced
// copy a into b using pointers
for (int* p = a; p <= at+7; ++p) { Solution:

*c++ = *p; Use < instead of <=

}

// cross-check with random access
for (int i = 0; i <= 7; ++i) {
if (a[i] !'= c[i]) {
std: :cout << "Oops, copy error

Same problem as
above

}
}

return 0;




Pointer Program
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n#:i'.nc‘:lud'e <iostream>
int main () {
int* a = new int[7]{0, 6, 5, 3, 2,

int* b = new int[7]; . .
int* ¢ = b; p = a+7 is dereferenced

// copy a into b using pointers
or (int* p = a; p <= a+7; ++p) { Solution:
*c++ = *p; Use < instead of <=

c doesn’t pointto b[0]
anymore. ross-check with random access
(int 1 = 0; 1 <= 7; ++1i) {
Solution: (afi] !'= c[i]) {

Use b instead of ¢ std: :cout << "Oops, copy err

Same problem as
above

return 0;
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Exercise — Applying Pointers

r// PRE: [b, e) and [o, o+(e-b)) are disjoint N
// valid ranges
void £ (int* b, int* e, int* o) {
while (b '= e) {
-——e:
*O = *e;
++0;
}
}
. J
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Exercise — Applying Pointers

Now determine a POST-condition for the function.

~ N
// PRE: [b, e) and [o, o+(e-b)) are disjoint

// valid ranges
void £ (int* b, int* e, int* o) {
while (b !'= e) {
——e:
*o = *e;
++0;




Exercise — Applying Pointers

( )
// PRE: [b, e) and [o, o+(e-b)) are disjoint
// valid ranges
// POST: The range [b, e) is copied in reverse
// order into the range [o, o+(e-b))

. Y,
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Exercise — Valid Inputs

o 1 2 % 4 L)

I N

 Which of these inputs are valid? A /|\
"int* a = new int[5]; ﬂ%; e
// Initialise a.
—a) f£f(a, at+t5, a+5);
b) f(a, at+2, a+3);
. ¢ £f(a, at+3, at2); )
—
f// PRE:‘TBTAE7 and [o, ot+(e-b)) are disjoint R
// valid ranges
void £ (int* b, int* e, int* o) {
while (b '= e) {
——e;
*o = *e;
++0;
}
k} y




Exercise — Valid Inputs

* Which of these inputs are valid?

- [0,0+ (e-b))
is out of bounds

int* a = new int[5];

// Initialise a.
a) f(a, at5, a+5); X
b) f(a, at+2, a+3);

S c) £(a, a+3, a+2);

(// PRE: [b, e) and [0, o+(e-b)) are disjoint
// valid ranges
void £ (int* b, int* e, int* o) {
while (b '= e) {
——e:
*o = *eg;
++0;




Exercise — Valid Inputs

* Which of these inputs are valid?

— _ [o,0+ (e-b))
int* a = new int[5]; is out of bounds

// Initialise a.
a) f(a, a+5, a+5); X
b) f(a, at2, a+3);
. ©) £f(a, at+3, a+2);

(// PRE: [b, e) and [0, o+(e-b)) are disjoint N
// valid ranges
void £ (int* b, int* e, int* o) {
while (b '= e) {
——e:
*o = *eg;
++0;
}
\} J




Exercise — Valid Inputs

* Which of these inputs are valid?

- [0,0+ (e-b))

int* a = new int[5]; is out of bounds
// Initialise a.
a) f(a, at+5, a+5); X
b) f(a, at+2, a+3) ;\/
L c) £(a, a+3, a+2); X

4 .. Ranges not
// PRE: [b, e) and [o, o+(e-b)) are disjoint . .
. disjoint
// valid ranges
void £ (int* b, int* e, int* o) {
while (b '= e) {
*o = *e;
++0;
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Exercise — const Correctness

Make the function const-correct.

~
(// PRE: [b, e) and [o, o+(e-b)) are disjoint
// valid ranges
void £ (int* b, int* e, int* o) {
while (b !'= e) {
—e;
*o = *a:
++0;
}
}
. Y,




Exercise — const Correctness

e Make the function const-correct.

-
// PRE: [b, e) and [o, o+(e-b)) are disjoint

// valid ranges
void £ (const int* const b, const int* e, int* o) {
while (b '= e) {
--e;
*o = *eg;
++0;




Informatik

Exercise Session 13

OKAY, HUMAN.
HUW? 3

/

BEFORE. YU
LT OMPILE,
LISTEN VP

YOU KNOW WHEN YOURE
FALLING ASLEER AND
YOU IMAGINE YOURSELF
WALKING OR
M SOMETHING,

https://xkcd.com/371/

AND SUDDENLY YOU
NISSTEP, STUMBLE,
AND JOLT AWAKE?

YE?H'. )4*

.

WELL, THATS WHAT A
SEGFAULT FEELS UIKE.

v
DOUBLE - CHECK YOUR
POINTERS, OKAY?
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Find mistakes in the following code and suggest fixes:

// PRE: len ts the length of the memory block that starts at array
void testl(int* array, int len) {
int* fourth = array + 3;
if (len > 3) {
std: :cout << *fourth << std::endl;

+

for (int* p = array; p != array + len; ++p) {
std: :cout << *p << std::endl;

+
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Find mistakes in the following code and suggest fixes:

// PRE: len ts the length of the memory block that starts at array
void testl(int* array, int len) {

//int* fourth = array + 3; // ERROR

if (len > 3) {
int* fourth = array + 3; // OK
std: :cout << *xfourth << std::endl;

+

for (int* p = array; p != array + len; ++p) {
std::cout << *p << std::endl;

+

}

Even if the pointer is not dereferenced, it must point into a memory block or to the
element just after its end.
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Find mistakes in the following code and suggest fixes:

// PRE: len >= 2
int* fib(unsigned int len) {
int* array = new int[len];
array[0] = 0; arrayl[l] = 1;
for (int* p = array+2; p < array + len; ++p) {
*p = *(p-2) + *x(p-1); }
return array; 1}
void print(int* array, int len) {
for (int* p = array+2; p < array + len; ++p) {
std::cout << *p << " '
+
+
void test2(unsigned int len) {
int* array = fib(len);
print (array, len);
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// PRE: len >= 2
int* fib(unsigned int len) A

int* array = new int[len];

array[0] = 0; arrayl[l] = 1;

for (int* p = array+2; p < array + len; ++p) {
*p = *(p-2) + *(p-1); }

return array; 1}

void print(int* array, int len) {

+

for (int* p = array+2; p < array + len; ++p) {
std::cout << *p << " ',

}

void test2(unsigned int len) {

+

int* array = fib(len);
print (array, len);
// array is leaked; to fix add: delete[] array
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Find mistakes in the following code and suggest fixes:

// PRE: len >= 2

int* fib(unsigned int len) {
/S

+

void print(int* m, int len) A
for (int* p = m+2; p < m + len; ++p) {

std::cout << *p << " "

+
delete m;

+

void test2(unsigned int len) {
int* array = fib(len);
print (array, len);
delete[] array;
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14> deletel] array; // array deallocated twice &
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// PRE: len >= 2
int* fib(unsigned int len) A
/)
+
void print(int* m, int len) {
for (int* p = m+2; p < m + len; ++p) {
std::cout << *p << " ',
+
delete[Jm;  // should be delete[]
+
void test2(unsigned int len) {
int* array = fib(len);
print (array, len);

}

P

e~ hat " Owncrgs\,\:fbu C,kpgr*
Aenr Spoiamesberescn ?



Push Back
5“'0\‘-‘-\f€(>(—00< D)

orreC)

class our_vector {
unsigned int count; 5o el
int* elements;

public:
our_vector();
// POST: this contains the same sequence as before with the

// new_element appended at the end.
void push_back(int new_element) ;

// POST: prints the content of the sequence
void print(std::ostream& sink) const;
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Push Back: ldee nevo ik (len)
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Push Back

void copy_range(const int* const source_begin, const int* const source_end,
int* const destination_begin) {
int* dst = destination_begin;
for (const int* src = source_begin; src != source_end; ++src) {
*dst = *src;

X ++dst; OQJFC;‘) ~ L:’]

,

// POST: this contains the same sequence as before with the

// new_element appended at the end.

void our_vector: :push_back(int new_element) {
int* const new_elements = new int[this->count + 1];

—p copy_range(this—->elements, this->elements + this->count, new_elements);

delete[] this->elements;
new_elements[this->count] = new_element;// *(W_elﬁmewl-s + Qs’}\nts).Coow“ﬁ
this—->count++;
this->elements = new_elements;

}
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