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<ptr to ptr/>

Pointer to Pointer

"Pointer to Pointer, ZEIEBEEERIE?

MERBRMEA—LEIHIEMENEEER(e.g., size, max, min, &
sum) - FFIZUN4F L‘hblﬁiif,—ii_ﬂﬁlﬁﬁlﬁﬁiﬁl BEE? BARFEMINXE
ol DHEEEIERENTSIR - S—ERE - SRERFEHERE
#EZRIEN - WISEIFHMEBNGER -

i=EIF{E " Pointer to Pointer., FA1RIFH 7!

max min sum

intarr | 4 | 2 |18 |6 |7

</ptr to ptr>



<ptr to ptr/> ’
Pointer to Pointer

Find max value — return value
#include <stdio.h> int main(){

int myMax(int a[], int s){ [*Ex 7-1: ptr2ptr :: find max in an
intmax =1, i; array*/

for (i=0;i<s;i++){
if (a[i]>max){
max = ali];
}

}

return max;

printf("Ex 7-1: ptr2ptr :: find max
in an array\n");
intarr[5]={57,41,271,271,110}
int size = ;
printf("%d\n",myMax(arr, size));

}
EAEpointerZal - MIREZRZ P —E B fERYEx
NE - MABEEZEEER!
2021/11/10 <lptr to ptr>



<ptr to ptr/>
Pointer to Pointer

Find max value - return a pointer int main(){

#include <stdio.h>
int *'my_max(int a[], int s){
int *max = a, i;
for (i=0;i<s;i++){
if (a[i]>*max){
max = &a[il;

}
} }
return max;
}
BifpointerZ B {RO]LIH 1
2021/11/10

[*Ex 7-2: ptr2ptr :: find max in an
array*/

printf("Ex 7-2: ptr2ptr :: find max in
an array\n");
int arr[5] = {51,41,311,211,110};
int size = ;

printf(*%d\n",* my_max(arr,size));

o] {Epointer[d]2R!

</ptr to ptr>



<ptr to ptr/>

Pointer to Pointer

Find max value — pointer to pointer

#include <stdio.h>

void my_max(int a[], int s, int **ptrmax){

*ptrmax = a;
int i;

for (i=";i<s;i++){

int main(){

[*Ex 7-3: ptr2ptr :: find max in an
array*/

printf("Ex 7-3: ptr2ptr :: find max in
an array\n");

int arr[5] = {561,41,311,211,110};

if (a[i]>**ptrmax){ int size = 5, *max;
*ptrmax = &ali]; my_max(arr, size, &max);
} printf("max: %d\n",*max);
}
}
HiFcallZE[fE[OE S —(Eithit = *EfE{HZEpointer!
FrAER Bl LI Fpointer to pointerisol—{E%E & 4: Elarr!

2021/11/10

</ptr to ptr>



<ptr to ptr/> 7
Pointer to Pointer

(Lab 7-1: A

ERFIEX 7-1 ~ 7-3005 R - BHESRE/VELREIEE/ VB E(GERES
HHIE) -

Al 5 2
int arr[10] = {5,7,9,3,4,0,6,1,2,8};
Al 45 R
B/MEAO - NIBESE5ETE (RORKBE) -
\_ J

2021/11/10 <lptr to ptr>



<arr of ptr/> 5

Array of Pointers

AU 3% M95Y 5w 28 20 0] I B 15 1R R 77 BN AR PE RY B 15 3 — L 45 1) - R
MRESKEESHERESH - A2 BEAENEBIMEHERER -
AR & =% 4 o] Z< 45X g 2

intarr1[2] = {0,
intarr2[’]={","};

,30,40,50};

inta=5;

arri arr2 a
¥ ¥ ¥
10 | 20 | 30 | 40 | 50 3 5 5

2021/11/10 </arr of ptr>



<arr of ptr/>

Array of Pointers [ .... - |
#include <stdio.h>
int main(){

[*Ex 7-4: array of pointers*/
printf("Ex 7-4: array of pointers\n");
intarr1[5] = {10, 20, 20, 40, 50};
intarr2[’] ={",°};
inta= o, i;
int *arrOfPtr[/] = {arr1, &a, arr1+};
arrOfPtr[ '] = arr2;
for (i=0; i<4; i++){
printf(*%d\t%p\n", *arrOfPtr[i], arrOfPtr[i]);

}
}2021/11/10 </arr of ptr>



<arr of ptr/>

Array of Pointers

#include <stdio.h>
int main(){
[*Ex 7-5: array of pointers: print */
printf("Ex 7-5: array of pointers: print\n*);
int arr1[10] = {10, 20, 30, 40, 50, 60, 70, 80,
intarr3[2]={111,112,112} i, j;
int *arrOfPtr[ '] = {arr1, arr2, arr3};
ints[*] ={10,5,°}
for (i=0; i<7; i++){
for (j=0; j<s[i]; j++)X
printf("%d\t", arrOfPtr[i][j]);
}
printf(*\n");
}

} 2021/11/10

}, arr2[5] = {

10

</arr of ptr>
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<ptr to arr/>

Pointer to Array

ffarray of pointersZ1& - B fifEEKREFElpointer to array - F
omterhﬂarra - B ZAT - B EAXKIRFERCE - ?,HFﬂﬁ'Eﬁ!iﬁlz)(

T%mmmﬁ

#include <stdio.h> ‘Lab 7-2: 1
int main(){ BZE MNImENYERE:
int arr[“]; (1) (&p+1)-&p
int *p = arr: (2) (&arr+1) - &arr

printf("p  is %p, while p+1 is %p\n”, p, p+1);
printf("&arr is %p, while &arr+1 is %p\n", &arr, &arr+1);

2}021/11/10 </ ptr to arr>



<ptr to arr/>

Pointer to Array

#include <stdio.h>

int main(){
/*Ex 7-6: ptr to 1ldarr*/
("Ex 7-6: ptr to ldarr\n");
int arr[1@] = {11,12,13,14,15,16,17,18,19,20};
int (*p)[1e] = &arr;
int i;

for (i=0;i<1@;i++){
("arr[%d] = %d | |\t", i, arr[i]);

if ((i+1)%5==0){

}

"\ = mmmmmm e \n");

r (1=0;i<10;i++){
("(*p)[%d] = %d [[\t", i, (*p)[i]);
if ((i+1)%5==0){
("\n");

2021/11/10

12

11 (12 |13 |14 |15 |16 | 17 | 18 | 19 | 20

Note:

arr[i] = int*

~ an array is consisted of several pointers
s.t. we can use (*p)[10] to represent arr.

an array in C has two characteristics:

1. “Array of pointers” to store all element
locations

2. “Pointer to array” to indicate the first
element of the array

</ ptr to arr>



<ptr to arr/> 3

Pointer to Array

#include <stdio.h>

ptr to 2darr*/ 6 | 7|8 |9 (10 11 12

("Ex 7-7: ptr to 2darr\n");

int arr[3][4] = {{1,2,3,4},{5,6,7,8},{9,10,11,12}};

ntf("(1) arr, arr+l, arr+2\n");
// address: arr, arr+l, arr+2
("First row: \t%p\nSecond row:\t%p\nThird row: \t%p\n", arr, arr+l, arr+2);

1tF("(2) (*p)[4] = arr+2\n");
(*p)[4] = arr+2;
(i=0; i<4; i++)ﬂ
rintf("p+%d: %p\t", i, p+i); // 16 bytes; 4 elements
ntf("\n");

(i=e; i<4; i++){
rintf (" (*p)+%d: %p\

// 4 bytes; 1 element; get value

2021/11/10 </ ptr to arr>



<ptr to arr/> b

Pointer to Array

("(3) &arr+1\n");

// &arr+l => the next address that can store an arr[3][4],

// referring to the next address of the last element of arr[3][4].
("&arr+l: %p\n", &arr+l);

("(4) *q = arr[1]; g+i\n");

// arr[1] => the second row => an array: int [4]
("arr[1]: %p\n", arr[1l]);
= arr[1]; // arr+l

r (i=0; i<4; i++){
("g+%d: %p\t", 1, q+i); 6 7 8 ‘|' 9 10 | 11 | 12

"\n");

"(5) arr[1] vs *(arr[1]) vs *(arr[1]+2)\n");
"arr[1] = %p\n", arr[1]);

"*(arr[1]) = %d\n", *(arr[1]));

"k(arr[1]42) = %d\n", *(arr[1]+2));

"(6) how to get the value of arr[2][3]\n");
"arr[2][3] = %d\n", arr[2][3]);
"*(arr[2]+3) = %d\n", *(arr[2]+3));
"k¥(*(arr+2)+3) = %d\n", *(*(arr+2)+3));

2021/11/10 </ ptr to arr>




<ptr to arr/> 15

Pointer to Array

‘0*

pIiH e BarrayE B M E4FM: LIEx 7-7 BB - int arr[3][4] = [5]¢
(1) Pointer to array

(2) Array of pointers Expression Type
=33 s f 299
tRASULL - FEIFRTRIVL arr e
REARNEE... arr+0 27?7
arr+2 ?2?7?
arr[1] 27?72
arr[1]+1 2?77
arr[2][3] 2?77

2021/11/10 </ ptr to arr>



<ptr to arr/>

Pointer to Array

PAEx 7-7 B#I - intarr[~][/] =

Expression Type

arr int [3][4]
arr+0 int (*)[4]
arr+2 int (*)[4!
arr[1’ int [4]
arr[1]+1 int *
arr[2][3] Int

2021/11/10

Lab 7-3:

FB=Z— N *(arr[1]+3) = *(*(arr+1)+3)?

16

4

8

=‘1 2

12

E

8| 9 10 [ 11 12J

</ ptr to arr>



<ptr to arr/>

Pointer to Array

17

(Lab 7-4:

B8 E—B U - SThk MR

intarr[ ][/]= |5.6/7 8

9 |10 |11 |12

Expression Type Explanation

(1) arr +1
(2) *(arr + 1)
(3) arr[2]

(4) arr[2]+1
(5) *(arr(2]+1)
(6) *(*(arr+1)+1)
(7) arr[1]+0

\_

J

2021/11/10

</ ptr to arr>



<len of arr/>

Length of Array

?*zﬂ’ﬁ%l] BFEfEE—EFRAIGE - R
ZEE - AMISECHIE EMES

'§12 H_.l' ;/?(,L.\Fﬂm')

intarr[>] = {4, ,5,5, )

£61FE10
int arr[5] 4 |7(5|8 |1

3

nx |:|'|' {Eljj_lf__”f/( nf%'.-

2021/11/10

H3Rarrfy &

HiEE

o

18

%79@1%@5@@1&7?&
FEfE - (BEERHBFHETBRY

r N
Lab 7-5:

BZE NIEEHEIEE?

</len of arr>
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<len of arr/>

Length of Array
{EZ—: MIARNEZE KR Elsizeof()

#include <stdio.h>

int main(){
[*Ex 7-8: length of array :: sizeof()*/
printf("Ex 7-8: length of array :: sizeof()\n");
int arr[<] = {70, 20, 20, 40};

printf(" length = %d\n", sizeof(arr)/sizeof(arr[]));

}

2021/11/10 </len of arr>



<len of arr/> 20

Length of Array

fEiE_: A EPERIECIBRSIUE *(arr+1) = arr[1]
#include <stdio.h> garr Zarr+1
int main(){ 4 !

[*Ex 7-9: length of array :: address®/ nmnn
printf("Ex 7-9: length of array :: address\n");
intarr[4]={"0, 20, 20, 40} —
printf("arr: %p\n“, arr); // int (*)[4]
printf("arr+1:  %p\n", arr+1); // int *
printf("&arr+1: %p\n", &arr+1); // int (*)[4]
printf("*(&arr+1): %p\n”, *(&arr+1)); // int *
printf("length = *(&arr+1)-arr: %d\n", *(&arr+1)-arr);
} </len of arr>



<len of arr/> 2

Length of Array “(arr+1) = ar[1] = *(p+1)

=*("q+1) =*(q[0]+1) = q[0][1]
fEZ=: FIREEREIR

#include <stdio.h> &arr = q &arr+1 = q+1

int main(){ | \

——

[*Ex 7-10: length of array :: pointer®/
printf("Ex 7-10: length of array :: pointer\n"); nmnn
}- ——

intarr[4] = {10, 20, 20, ;
int *p = arr;
printf("p : %p\n", p); // int *
printf("p+1: %p\n”, p+1); // int *
int (*q)[/] = &arr;
printf("q : %p\n”, *q); // int *
printf("g+1: %p\n”, *(q+1)); // int *
printf("length = *(q+1)-*(q+0): %d\n", *(q+1)-*(q+0));

} </len of arr>

arr+1 = p+1 = *q+1 = q[0]+1




<summary/>

22

Summary of ptr2arr and arrOfptr

intarr[4]={"1, 22, 25,

int (*ptr2arr)[/] = &arr;

int *arrOfptr[“];
arrOfptr[] = arr;

Expression Type

1) ptr2arr int (*)[4]

2) ptr2arr+0 int (*)[4]

3) ptr2arr+1 int (*)[4]

4) ptr2arr[0] int [4]
)
)

5) ptr2arr[0]+2 int*

(
(
(
(
(
(6) ptr2arr[0][2] int

};

(1) & (2)

(6)

I ptr2arr

> (4)

-kl

I

-5 -
(5)

arrOfptr

</summary>



<summary/> 23

Summary of ptr2arr and arrOfptr

intarr[4]={17, 22, 53, 44};
int (*ptr2arr)[/] = &arr;

int *arrOfptr[“]; — ptr2arr (5)
arrOfptr[’] = arr; I |
Expression Type —> nﬂ‘ n

(1) arrOfptr int *[4] (6)
(2) arrOfptr+0 int ** (4) N (2) (3)

(3) arrOfptr+1 int ** 1 1

(4) arrOfptr{0] int * — 1 — (1)

(5) arrOfptr[0]+2 int* arrOfptr

(6) arrOfptr[0][2] int

</summary>




<2Darr to func/>

24

2D array passing into Functions

=3 M Eﬂ%@]a REE

{8

%H%EIL%EIE,.. g - K

N IZERSE 01@75%&01‘

B HERMHOLUR
BZEEMEREAP - ¥
FEWEHHEHRES -

Lab 7-6:

ERFEX 7-13RIR

WA DA
ENFRRAIV(BEERVEME)
BAG N EH R DRI R!

S

#include <stdio.h>
void print2Darr(int (*p)[“], int row){
Il int (*p)[4] => change to other expressions...
inti, j;
for (i=";i<row;i++){
for (j=0;j<4;j++N
printf("%d\t", p[i][il); // change here!

}
printf(*\n");

}

int main(){
[*Ex 7-13: 2D arr passing to func?*/
printf("Ex 7-13: 2D arr passing to func\n");

int arr[3][4] = {{1,2,3,4},{5,6,7,8},{9,10,11,12}};
print2Darr(arr, *);

} </2Darr to func>



<Assignments/>
(S

BEREMSKE—RBRFER - B8/MNSEHE—F£408%500 1805
HNRE - |a - 2E - [§ ﬁgﬁﬂ !ZI]'F%FE‘R

Time 1 2 3 4 5 6 7 8 9
Pressure 9921 991.7 9920 993.0 9921 9922 9923 9924 9925
Temperature 20.1 20.2 20.3 20.1 20.1 20.2 20.3 20.3 20.4
Humidity 70.0 68.2 68.0 64.0 64.3 64.0 60.1 55.1 52.0
Rainfall 10.0 5.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0

5 15 LG 25 i3 Al FB — (B % 21 (printWeatherInfo(int arg1, int arg2))
H’ mEAciREIY - Harg1M Karg2EHp—EwnBESIBE -

</Assignments>



<Assignments/> 26
fESR—

B EEE:

HWO8: print weather info
992.1 991.7 992.0 993.0 992.1 992.2 992.3 992.4
20.1 20.2 20.3 20.1 20.1 20.2 20.3 20.3

Irrll\

70.0 68.2 68.0 64.0 64.3 64.0 60.1 55.1
10.0 5.0 1.0 0.0 0.0 0.0 0.0 0.0
[Finished in 226ms |

2021/11/10 </ASSignmentS>
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° *;;l%l:lgﬁz;x *EE_tn!n'l'( )nﬁé—‘k

2021/11/10 </Refs>
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