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VISUALIZE CODE AND GET LIVE HELP

Learn Python, Java, C, C++, JavaScript, and Ruby

Python Tutor (created by Philip Guo) helps people overcome a fundamental barrier to learning
programming: understanding what happens as the computer runs each line of code.

Write code in your web browser, see it visualized step by step, and get live help from volunteers.

tor, C Tutor, Cg+ Tutor, JavaScript Tutor, Ruby Tutor

Over five million people in more than 180 countries have used Python Tutor to visualize over 100

Related services: Java T

million pieces of code, often as a supplement to textbooks, lectures, and online tutorials.

Visualize your code and get live help now
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@ ROTOT S L%=ZED
1 #include<stdio.h>

2 #include<stdlib.h>

3

4 struct Record {

5 char v;

6 struct Record *left:
7 struct Record *right;
8 };

9
10 int main() {

11

12 'l =
13 r2 =
14 F3 =
15 rgq =
16 PS5 =

(struct
(struct
( strtct
(struct
(struct

struect Record *rl, *r2; *r3, *rd; *rs5;

Record*)malloc(sizeof(struct
Record*)malloc(sizeof(struct
Record*)malloc(sizeof(struct
Record*)malloc(sizeof(struct
Record*)malloc(sizeof(struct

RNR—Z (<
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Record));
Record));
Record));
Record));
Record));
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

rl->v = "+ ;
rl->left = r2;
rl->right = r3;
F2=3% = "1 3§
r2->left = NULL;

r2->right = NULL;

3~ = "*7%

r3->left = pr4;
r3->right = rs5;
P4->y = "2
r4->left = NULL;

r4->right = NULL;

Phady = *J%
r5->left = NULL:

r5->right = NULL;

return 0;
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- e Ty — .y

22 r2->left = NULL;
23 r2->right = NULL;
24 r3->v = ‘%3

25 r3->left = r4;

26 r3->right = r5;
27 r4->v = '2';

28 r4->left = NULL;
29 r4-s>right = NULL;
30 rS->v = '3';

31 rS->left = NULL;
32 r5->right = NULL;
33

34 return 0,

35 }

Help Improve this tool by completing a short user survey

- . line that f
Visualize Execution rf o ,'”_, TR

Show example code and courses

..
T£&=/71€1L - IWILL,
r2->right = NULL. v ,'.
Aoy =¥ T
r3->left = r4.
r3->right = r5 m.
rd->v ="2; i
r4->left = NULL: Ll
rd->right = NULL: X
ré>v = "3 7
r5->left = NULL: 1§
r5->right = NULL: o+
return 0.

Edit this code

wwecuted
| . o Nex'> o
Step 1 of 22

<< First

xecutod

Edit this code

< Prey N

Done running (
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%178 (pre-order) *¥~.
«c JTOUSAZRDEID ICESTHRZI IR

1 #include<stdio.h>

2 #include<stdlib.h>

3

4 struct Record {

char v;

struct Record *left;
struct Record *right;

9

10 void preorder(struct Record *r) {
11 printf("%c\n", r->v);
12 if (r->left I= NULL) {

0N Oy U

13 preorder(r->left);

14 }

15 if (r->right != NULL) {
16 preorder(r->right);
17 }

18 return;

19 |}

R —(ChE < 19



21 int main() {
22 struct Record *Pl; *r2; *F3; *rd; *r5: \¥‘
23 rl = (struct Record*)malloc(sizeof(struct Record));

24 r2 = (struct Record*)malloc(sizeof(struct Record)); o
25 r3 = (struct Record*)malloc(sizeof(struct Record));
26 r4 = (struct Record*)malloc(sizeof(struct Record));
27 r5 = (struct Record*)malloc(sizeof(struct Record));
28

29 Pl->% = &'

30 ril->left = r2;

31 FI->Fight = r3:

32 P2=3 = "I 3

33 r2->left = NULL;

34 r2->right = NULL;

35 r3=pw = **% g

36 r3->left = r4;

37 r3->pight = r5;

38 rd->v = '2';

39 r4->left = NULL;

40 r4->right = NULL;

41 rB=>x = "33

42 r5->left = NULL;

43 r5->right = NULL;

44

45 preorder(rl);

46 return 0; 20

47 '}
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Print output (drag lower right corner to resize)

+
1
*
2
3
Stack Heap
main array
0
1 p‘:’ier struct Record
e char
= pointer |+|
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HFsENE (in-order) {
c TOJSLZEIRDIDICESTHMR IRV

1 #include<stdio.h>
#include<stdlib.h>

2
3
4 struct Record {

5 char v;

6 struct Record *left;
7 struct Record *right;
8 };

9

10 void inorder(struct Record *r) {
11 if (r->left != NULL) {

12 inorder(r->left);

13 }

14 printf("%c\n", r->v);

15 if (r->right != NULL) {

16 inorder(r->right);
117 }

18 return;

191 }

IRR—= (e < 22



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

int main() {
struct Recorfd *rl, *r2, *r3, *rld, *r5;

rl = (struct Record*)malloc(sizeof(struct Record));
r2 = (struct Record*)malloc(sizeof(struct Record));
r3 = (struct Record*)malloc(sizeof(struct Record));
r4 = (struct Record*)malloc(sizeof(struct Record));
r5 = (struct Record*)malloc(sizeof(struct Record));

rl->v =

i3 J
rl->left = r2;
rl->right = r3;
r2=>v = “1%3

r2->left = NULL;
r2=>right = NULL;
r3->y = “*%:
r3->1left = r4;
r3->right = r5;
réd->v = "2";
r4->left = NULL;
r4->right = NULL;
rh=sv = 3%
r5->left = NULL;
r5->right = NULL;

inorder(rl);
return 9;

X.
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1
_I_
2
*
3
Stack Heap
maln array
0
= pc:”ter struct Record

pointer 1,1
r2 | a + 24



12178 (post-order) {
« JOUSLAZRDEIDICESTTZI IR0

#include<stdio.h>
#include<stdlib.h>

struct Record {
char v;
struct Record *left;
struct Record *right;

13

10 void postorder(struct Record *r) {
11 if (r->left != NULL) {

OLCoONOOUVITE WN B

12 postorder(r->left);
13| }

14 if (r->right != NULL) {
15 postorder(r->right);
16 }

17 printf("%c\n", r->v);
18 return;

19 }

MR—(CH< 25



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

int main() {
struct Record *ril,
rl = (struct Record*)malloc(sizeof(struct
r2 = (struct Record*)malloc(sizeof(struct
(struct Record*)malloc(sizeof(struct
(struct Record*)malloc(sizeof(struct
(struct Record*)malloc(sizeof(struct

e N M |
vt B w
(I |

rl >V = '+
->left = r2
rl >right = r3
-5 = "1
r2->left = NULL;
r2->right = NULL;
P3=>n = K53
r3=>left = ra;
r3=>right = rb;
r4g->v = '2%;
r4->left = NULL;
r4->right = NULL,
P5=3V = "3";
r5->left = NULL;|
r5->right = NULL;

postorder(rl);
return 9;

Record));
Record));
Record));
Record));
Record));

X.
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Print output (drag lower right corner to resize

1
2
3
*
_I_
Stack Heap
main array
0
-1 pointer struct Record

L
e char
- pointer l_|_l
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