CSE 29

Lecture 19 Summary
March 10, 2026



I Logistical Things

e Your Assignment 4 Resubmission and Assignment 5 are due Friday, March
13th at 11:59pm
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Review: DoubleList 1list_append — version 1, using malloc and free

#include <stdio.h> void list_append(DoubleList *list, double val) {
#include <stdlib.h>
#include <string.h>

typedef struct {
double xdata;
int size;

} DoubleList;

void list_append(DoubleList *list, double val);
void list_print(DoubleList *list);

EBomuoamwo—

13 int main() {
14 DoubleList temps = { NULL, 0 };

16  list_append(&temps, 68.5);
17 list_append(&temps, 72.0); list_append — version 2, using realloc

18 list_append(&temps, 65.3);
19 void list_append(DoubleList *list, double val) {

20 list_print (Ztemps);

22 free(temps.data);

1ist_append — version 0 (has a bug!) i

25 void list_append(DoubleList *1list, double val) {

26  double *new_data = malloc((list->size + 1) * sizeof (double)); realloc wraps malloc + memcpy + free into one call:
27  memcpy(new_data, list->data, list->size * sizeof (double));
28  1list->data = new_data;

29 list->data[list->size] = val;

30 list->size++;

31} « realloc(NULL, n) acts like malloc(n)

void *realloc(void *ptr, size_t new_size);

+ May extend in place or allocate + copy + free

$ valgrind ./list-leak
[68.5, 72.0, 65.3]
HEAP SUMMARY:
in use at exit: 24 bytes in 2 blocks
total heap usage: 4 allocs, 2 frees, 1,072 bytes

allocated
30316 LEAK SUMMARY :
303169 definitely lost: 24 bytes in 2 blocks

Draw a picture of where the 24 bytes in 2 blocks are lost.



Handout Page 2

Filtering a DoubleList

16 int is_less_70(double val) { return val < 70.0; }
17 DoubleList filter_less_70(DoubleList *list) {

18 DoubleList result = { NULL, 0 };

19 for (imt i = 0; i < list->size; i++) {

‘What’s the same across all three functions?

20 if (is_less_70(list->datali])) {

21 list_append (&result, list->datalil);

22 ¥ ‘What'’s different?
23}

24 return result;

25 }

27 int is_integer (double val) { return val (int)val; }
28 DoubleList filter_is_integer(DoubleList *list) { Factoring out the pattern: list_filter
29 DoubleList result { NULL, 0 }; -
30 for (imt i = 0; i < list->size; i++) {

typedef int (*Predicate) (double);

31 if (is_integer(list->datal[i])) {

32 list_append (&result, list->datalil);

33 3 DoubleList list_filter(DoubleList *list, Predicate pred) {
34}

35 return result;

36

38 int is_unit(double val) { return val >= 0.0 && val <= 1.0; }
39 DoubleList filter_ unit(DoubleList *list)
40  DoubleList result = { NULL, 0 };

41 for (imt i = 0; i < list->size; i++) {
42 if (is_unit(list->datalil)) {
43 list_append (&result, list->datalil); )
44 }
45}
46  return result;
47 }
Examples: hardcoded filters Examples: using list_filter
void list_examples() { void list_examples_pred() {
DoubleList d = { NULL, 0 }; DoubleList d = { NULL, 0 };
1list_append(&d, 68.5); 1list_append(&d, 68.5);
list_append(&d, 72.0); list_append(&d, 72.0);
list_append(&d, 0.5); list_append(&d, 0.5);
list_append(&d, 99.0); list_append(&d, 99.0);
// How to call each filter function? What's the ezpected result // How to call list_filter for each? What's the ezpected result?
for each?



“.2 Review Questions (refer to handout page 1)

Q1: How many calls to malloc happen, with what sites, in the program labelled
Review: DoubelList?

Q2: (skip)
Q3: Draw the picture showing the “24 bytes in 2 blocks lost”



“2 Review Question 1 Answer

1. Each callto 1ist_append calls malloc, therefore there are 3 calls to
malloc.

DoubleList temps = { NULL, O :\o |,‘}_,a.9?¢f\A ce\\t M\(OC

i 99— 8= (0 +1) # sieesl(dole))
list_append (ktemps, 65.3); | \‘ . ((L 41) e S(Imp'(do')’k’\\
list_print(&temps); 'L‘-\ X ((?— *1\ % Sit(oc’(c)mx’\cbx

free(temps.data);



“2 Review Question 3 Answer
After each 1list_append call:
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Only temps.data was freed at the end, but the previous malloced data was
lost, because there was no longer a reference to it.

Draw a picture of where tlu ZI bytes in 2 blocks are lost.
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Questions

e Shouldn’t valgrind be reported a size of 48 bytes lost because of the block

headers?
o If I run this on my mac, ieng6, or somewhere else, the implementation of malloc may differ
o Your implementation of vmalloc in PA4 is different from other implementations of malloc
o The other implementations have different metadata, which may or may not be stored next to
the block, as your PA4 implementation did
o However, for every implementation, valgrind will report bytes in terms of what the user
allocated or free’d. If we malloc 9 bytes, for example, valgrind will report 9 bytes being lost

e Why does valgrind report 4 mallocs and 2 frees?
o Inmy function 1ist_print which is not shown, it calls printf which does an internal
allocation and then frees it

e \What do lines 10 and 11 do?

o | declared the functions before | defined them, so that other functions could use them earlier in
the file before my definitions (what a header file does!!)



Try fixing 1ist_append using malloc and free!

list_append version 1, using salloc and free

void list_append(DoublelList #list, double val) {



Answer — only need to add one additional line!

list_append — version 1, using salloc and free

LA void list_append(DoubleList #list, double val) {
‘\Q‘Y‘t.
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realloc



void *realloc(void *ptr, size_t size):

The realloc() function tries to change the size of the allocation pointed to by ptr
to size, and returns ptr.

If there is not enough room to enlarge the memory allocation pointed to by ptr,
realloc() creates a new allocation, copies as much of the old data pointed to by
ptr as will fit to the new allocation, frees the old allocation, and returns a
pointer to the allocated memory.

If ptr is NULL, realloc() is identical to a call to malloc() for size bytes.



Fixing list_append using realloc!
list_append — version 2, using realloc

void list_append(Doublelist slist, double val) {

doobler neud = realoc(lisy=data,

[(\M Ssitesl) &k Sa'cac(c\da)
\5h 2 deda = {\c...)d k‘_ﬂ
W3y = dataf sy s"gc\ \u‘\ Mo does

}
Lok > Sive 4= =Y
relloc (
realloc wraps malloc 4+ memcpy + free into one call: *
void s*realloc(void sptr, size_t nev_size); Mo P Y
e
¢ May extend in place or allocate + copy + free Qrce

e realloc(NULL, n) acts like malloc(n)



Questions

e Can malloc blocks be non-contiguous?
o No
e Can you put the free before the memcpy in 1list_append (v1)?

o Probably, but when you free the block the payload may be modified, so the data won’t be
guaranteed to be the same

e How does realloc know how much data to copy (the size of original ptr)?
o realloc utilizes the same metadata malloc uses



Filtering a DoubleL.ist



Try describing these functions with one sentence

Filtering a DoubleList

16 int is_less_70(double val) { return val < 70.0; }
17 DoubleList filter_less_70(DoubleList *list) {

18 DoubleList result = { NULL, 0 };

19 for (int i = 0; i < list->size; i++) {

20 if (is_less_70(list->datali])) {

21 list_append(&result, list->datal[i]);

22 }

23 1}

24 return result;

25 }

27 int is_integer (double val) { return val == (int)val; }
28 DoubleList filter_is_integer (DoubleList *1list) {
29 DoubleList result = { NULL, 0 };

30 for (int i = 0; i < list->size; i++) {

31 if (is_integer(list->datal[i])) {

32 list_append(&result, list->datal[i]);

33 }

34 1}

35 return result;

36 )

38 int is_unit(double val) { return val >= 0.0 && val <= 1.0;
39 DoubleList filter_unit(DoubleList *1list) {

40 DoubleList result = { NULL, O };

41 for (int i = 0; i < list->size; i++) {

42 if (is_unit(list->datal[i])) {

43 list_append(&result, list->datal[i]);
44 }

45 }

46 return result;

47}

}
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Joe’s Descriptions

int is_less _70(double val) { returs val < 70.0; } L E‘\j\v\\\_

DoubleList filter_less_TO(DoubleList elist) {
DoubleList result = { NULL, 0 };
for (int i = 0; 4 < list->size; i++) { '\'a\(cS G %\LLQ\\/
11 (is_less _70(list->data(i]))) {
list_append (kresult, list->datali)); Tehvemy &4 New DL
}
) L_)\W A\ c\o—-u\kg
returs result;
) Jess Yhon FO

int is_integer(double val) { retura val == (int)val; }
DoubleList filter_is_integer(DoubleList elist) {

DoublelList result = { NULL, 0 }; T \‘4\ Do \o\(_L‘Q
0 G - i

for (int 4 = 0; i < list->size; i++) {
1f (is_integer(list->datali])) { (AVCAS a A bL

1ist_append (kresult, list->datali));
) ) it e\l ele~eanly
retura result; HM\. Wt exact
} '
IAYCaUS.

I
38 int is_unit(double val) { returm val >= 0.0 && val <= 1.0; }
39 DoubleList filter_unit(DoubleList elist) {

40 DoubleList result = { NULL, 0 }; Takes o Dods\e Ltk
41 for (int { = 0; 1 < list->size; i¢+) {( N
2 1t (ds_unit(list->data(1])) { fehuias a rew O
43 list_append (kresult, list->datali)); § }
“ } wixs &\l ele~tats
“w )
4 returm result; better O and
a7 )

( \\\c\..)‘.\\lb\

Notice that the code is all the same,
except for the predicate (what we are
searching for)

It would be inefficient to have different
functions for all filters (or create one
when a new predicate arises)



How to abstract this based on the predicate?

Factoring out the pattern: list_filter
"o ?o\\nw M/aw \OQ
typedef int (*Predicate)(double); N S AOJ” - \‘
cx.Qb“¢k1ty\ s ¢

DoubleList list_filter(DoubleList ¢list, Predicate pred) {(
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Example of usage

Examples: using list_filter

void list_examples_pred() {
DoubleList d = { NULL, 0 };
1ist_append(kd, 68.5);
1ist_append(kd, 72.0);
1ist_append(kd, 0.5);
1ist_append(kd, 99.0);
// How te call list_[folter for each? What's the ezpected reswult?

Poodlelisk Yessios = \iav-M\er (83, i \csg.}o\
DOV\:»\LL\S\' uniks = sy p\\k{(%‘é e BB u.\\s‘-\



Questions

e \Why do we need the typedef?
o Defines a function pointer type that returns an integer and takes a double parameter called
Predicate
o Instead of Predicate, we could just type out int (*predicate) (double), butit's more
convenient to create a type
m How request_handler works in PA5!

e Are function pointers the same as a lambda function?

o Anonymous functions - declaring a function without a name
o Can be used to passed in as a function parameter, but it does the same thing as declaring a
function, just does not give a name

e Note: all programming languages have some way to pass a function as a
parameter
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After execvp is called, the running process is
exec overwritten with prog
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fork The OS assigns PIDs to processes
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typedef
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Similar to declaring a variable, but instead declaring a type (a variable that
represents a type value)



Runtime Environment

e A runtime environment is a program that is running alongside your program,
helping manage your program
o Reading and writing to files from your program is an example of something a runtime
environment would manage



Joe’s Notes
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Jemgs. dake

Review: DoubleList list_append — version 1, using malloc and free
#include <stdio.h> \’\0% wb void list_append(DoubleList *1list, double val) {
#include <stdlib.h> & ? . . [
#include <string.h> . et US%\. dooble % yewd Mh.“oc.(ﬂﬁ\'—is\‘!c AN % Si2eol (dw\.\»{
s o g T o " mem ¢ oy (I’\Lud) lisk > daka, Nsk e ¥ sizeo(dol)
ypedef struc N

double xdata; Py "0 AT $rce ( iy »dated)’

int size; Wy ol /
} DoubleList; \\S'\(\U”L - sy = doder = Y\euc\)
void list_append(DoubleList *list, double val); = =2 E"L( \r\\{> Wel %dm""“[\%\' QS‘XL-X & VOA )
void list_print(DoubleList *1list); O~ i \ost \ oy 26i2e +=1°

vt v ) s
i \
iﬂ;g::;:i;sf temps = { NULL, 0 }; \ e \KOC <(‘Q/([LM‘O>
e lw's%,a—??ﬂf\a cels =

list_append(&temps, 68.5); - . )

list_append(&temps, 72.0); gy = 8 = ((O % 13 ¥ g’%{og ( C\Oﬁ\i\\ list_append — version 2, using realloc

list_append(&temps, 65.3); ' &,

L \6 = ((L +1) ¥ S‘Z"OP’CAO& \) void list_append(DoubleList *list, double val) {
list_print (&temps); : \:\c}
y 5 1y = ((241) ¥ S\MOQ—(C}QU dooblex neud = rc:,,\\oc(‘&sk—véxak«)

free(temps.data);

3 [(\\‘s\ Ssite+1) ¥ smgQ(AaQ))/

list_append — version O (has a bug!)

void list_append(DoubleList *1list, double val) {
double *new_data = malloc((list->size + 1) * sizeof (double));
memcpy (new_data, list->data, list->size * sizeof (double));
list->data = new_data;
list->data[list->size] = val;
list->size++;

$ valgrind ./list-leak
[68.5, 72.0, 65.3]
==2303169== HEAP SUMMARY:

==2303169== in use at exit: 24 bytes in 2 blocks

==2303169== total heap usage: 4 allocs, 2 frees, 1,072 bytes
allocated

==2303169== LEAK SUMMARY:

==2303169== definitely lost: 24 bytes in 2 blocks

%\'\is Hoa\c

Draw a picture of e 24 bytes in 2 blocks are lost.
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realloc wraps malloc + memcpy + free into one call: *
void *realloc(void *ptr, size_t new_size); Lt P \l
-+
« M tend in pl: llocat: fi
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e realloc(NULL, n) acts like malloc(n)
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Filtering a DoubleList - de&ch\x \,_;\mé( ‘\'\&Kd 3 Ao
int is_less_70(double val) { return val < 70.0; } '° ‘:'\3\&\\\,
DoubleList filter_less_70(DoubleList *1list) {

DoubleList result = { NULL, 0 };

for (imt i = 0; i < list->size; i++) { Takes o PoddeLisy
if (is_less_70(list->datal[il])) { /
list_append(¢result, list->datalil); Terueay a4 New DL
}
¥ L W elemeals
return result;
} Yess Yhan FO

int is_integer (double val) { return val == (int)val; }
DoubleList filter_is_integer(DoubleList *list) {
DoubleList result = { NULL, 0 };

Tokes o Pobleliy

for (int i = 0; i < list->size; i++) {
if (is_integer(list->datal[il])) {
list_append (&result, list->datalil); fEIIRS o e L

) i e\ ele~enks

return result; Haar ot exact
} .

IA¥eaess.

int is_unit(double val) { return val >= 0.0 && val <= 1.0; }

DoubleList filter _unit(DoubleList *list) {
DoubleList result = { NULL, 0 };
for (imt i = 0; i < list->size;

if (is_unit(list->datali])) {
list_append(&result, list->datalil);

i++) {

wixh all
bebcen
C \\Ac\d%\\!t/\

¥
return result;

}

Tales Co Dou\ﬂ\ck»\\‘r
fehuens o rew OL
e\emnts 3
(8] Y

‘What’s the same across all three functions?

What’s different?

Factoring out the pattern: list_filter
typedef int (*Predicate)(double);
DoubleList list_filter(DoubleList *list, Predicate pred) {
Doobllisk  cesolr = 3nuwe, %)
for (5ax (=07, i< hsy asizey (+=1) 3
\ Q ( (* EZfCC\B ( Visy —>éa\'«[vl—&\\ 3
Visk-append (Bresolt, Vst = daa L)
N

Cexora (esolt)

Examples: hardcoded filters

void list_examples() {
DoubleList d = { NULL, 0 };

list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);

list_append(&d, 99.0);

// How to call each filter function? What's the ezpected result
for each?

Examples: using list_filter

void list_examples_pred() {
DoubleList d = { NULL, 0 };

list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);

list_append(&d, 99.0);

// How to call list_filter for each? What's the ezpected result?

Podlelisk lesstO = \is‘(,gx\\—u‘ 8(&} 8(')&_\(_“__’{.0))
y Polelisk vatks = iy (ke &, &ix_w{&\‘/

\76\55‘,»6 o~ g;-m\‘y\ oS o \u,\u(.
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Filtering a DoubleList \ -Secveace E’\’A\‘\\" Ses LC{Q’\'TD/\ oQ eanch

int is_less_70(double val) { return val < 70.0; }

DoubleList filter_less_70(DoubleList *1list) { »
DoubleList result = { NULL, 0 }; Toltes a Doodelisy,
for (int i = 0; i < list->size; i++) { TS

if (is_less_70(list->datali])) { TERINS G e
list_append (&result, list->datalil); AR RS \,\/\L
M,
i elemars less Aran
return result;
¥
int is_integer(double val) { return val == (int)val; }

DoubleList filter_is_integer (DoubleList *list) {

TO\\‘L i Dou\o\LLM' Factoring out the pattern: list_filter

What’s the same across all three functions?

0 What’s different?

The Qu ackidn
(V( e Ca\'t) Yok s cled

e ko Jod of

DoubleList result = { NULL, 0 }; « - \
for (imt i = 0; i < list->size; i++) { i g ik, RQ Jov e
1t (IESIEESEER(11st->datali])) { Cekulns & ne” (5 typedef int (xPredicate) (double); Q._.rv)rﬂ)“ PAVSS AL: ‘u\\\
list_append (&result, list->data[il); \ e o~ oo
me«& o DoubleList list_filter (DoubleList *1list, Predicate pred) {
) . 2\ements Prssore Dossielisy  resd\k = % poLL, o S/
return result; . N N . .
) Chenck WnkeAceS for (iak (=03 i<Wk >sire; (+21) 3
int is_unit(double val) { return val >= 0.0 && val <= 1.0; } \Q( M (\i“ "d“*“[[»x ? \
DoubleList filter_unit(DoubleList *list) { . . = T
DoubleList result = { NULL, 0 }; Tokes o DoMeliy \\ﬁ’f—O\P\ka (B"Q'-‘\)") Viox )é\c&roj L—S /
for (int i = 0; i < list->size; i++) { S
if (is_unit(list->datalil])) { (RIS, B Pl
list_append (&result, list->datalil); conkm o\ e } 3 \ .
. cloiys Y are g ek
) return result; grx,\—utﬁf\ o c-no\’L

CE(\C\J5I“(_»>

Examples: hardcoded filters

void list_examples() {

DoubleList d = { NULL, 0 };

list_append(&d, 68.5);

list_append(&d, 72.0);

list_append(&d, 0.5);

list_append(&d, 99.0);

// How to call each filter function? What's the expected result

for each?

Examples: using list_filter

void list_examples_pred() {
DoubleList d = { NULL, 0 };
list_append (&d, 68.5);
list_append (&d, 72.0);
list_append(&d, 0.5);
list_append (&d, 99.0);
// How to call list_filter for each? What's the expected result?

Poodlelick Jecsios = \'\of_Q\\k:rLa@) 8(‘\&\:5552’0\;
y Doddlelior uniks = liss _Blivee (%0, s _oniy)’
/

P&éémé Qncktons G5 JO\\\TC/BK

E \%\@\M& ~ocder FuAdeay |



HO®©o oUW

e

13
14
15
16
17
18
19
20
21
22
23

25
26
27
28
29
30
31

Review: DoubleList

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

typedef struct {
double *data;
int size;

} DoubleList;

void list_append(DoubleList *list,
void list_print(DoubleList *1list);

double val);

int main(Q) {
DoubleList temps = { NULL, 0 };

=((0+3) * g\uo(é(éw\,\q\
< ((1 41) * S* oc(éo.ﬁ\e,\\
- (2 ) s:zLQQ(Ako\c\\

list_append (&temps, 68.5);
list_append(&temps, 72.0); —— \Q
list_append (&temps, 65.3); — 9

list_print (&temps);

free(temps.data);

list_append — version 1, using malloc and free

void list_append(DoubleList *1list, double val) {
9(\\\ 05“’}5 dodble W newd = M\\OL( \/
Y% .
\&x 7 e memcpy (nwd By =daka, v sive § S\WQ(A""\‘\‘»,

g:(cﬂoxg\f - c\oc\'C\\

\
\oden ¥ - 3
&&U\LL\Q \|5‘( 2 deka = NeV )
5 \,s\/*b‘”\"” \ior = dede Loy ->sﬂ:f-‘§ va\,
-

Wy > size +-.1‘

uses Nesde [relloc
e deda ¥ dedd e

list_append — version 2, using realloc

void list_append(DoubleList *list, double val) {

dodvhet nead = real\oe ([ Visk »daka);

(e »si2e +1) % s\uog(aw\,\&\
isk = date = newd’,

list_append — version 0 (has a bug!)

void list_append(DoubleList *list, double val) {
double *new_data = malloc((list->size + 1) * sizeof (double));
memcpy (new_data, list->data, list->size * sizeof (double));
list->data = new_data; < C\imnaqes
list->data[list->size] = val; 3 Femp. doke
list->size++;

Vst Sdaral iy » sizd\ = ved)
} \iey > sive +=71

realloc wraps malloc + memcpy + free into one call:
e r—— — —_—

void *realloc(void *ptr, size_t new_size);

« May extend in place or allocate + copy + free
e realloc(NULL, n) acts like malloc(n)

$ valgrind ./list-leak

[68.5, 72.0, 65.3]

==2303169== HEAP SUMMARY:

==2303169== in use at exit: 24 bytes in 2 blocks

==2303169== total heap usage: 4 allocs, 2 frees, 1,072 bytes
allocated

==2303169== LEAK SUMMARY:

==2303169== definitely lost: 24 bytes in 2 blocks

Draw a picture of where the 24 bytes in 2 blocks are lost.
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Filtering a DoubleList | -Sac\eace E«wa\\\\,\ Ses crpHion oQ each

int is_less_70(double val) { return val < 70.0; }

et e (NP
for (int i = 0; i < list->size; i++) { SRS & ) DL

if (is_less_70(list->datal[i])) {
list_append (&result, list->data[il); R A e
} eleays lese dhan
return result;

}

What'’s the same across all three functions?

’s di ?
0 What’s different?

The Qur\r_’n‘bf\
(?(u,\'\(a\'ts Yk is caled

int is_integer(double val) { return val == (int)val; }
DoubleList filter_is_integer (DoubleList *1list) { 3 Factori t th tt : list filt
DoubleList result = { NULL, 0 }; Tokes a Dodpelisy: Factoring.out theipattorn; list. \\ar Skl &—0/0«5\5{ \o\\'
for (int i = 0; i < list->size; i++) { 1 . [ BV
if (islinteger(list—>datalil)) { Cekurns & neo 5 typedef int (*Predicate)(double); QUN)T‘(D'\ PAYES A:,,s ‘l,\kk
list_append(&result, list->datalil); \ Fhe o 9o
} z_mka.\/& o DoubleList list_filter(DoubleList *list, Predicate pred) {
wt % _ .
me. result; 'C\CM’\\S _ DO')S\LL\s‘\' T-'—Su\\' - % HULL/ O S}
! Ehenck SEACES for (iak (=0 i <l >sire; (+21) 3
int is_unit(double val) { return val >= 0.0 && val <= 1.0; } iQ( M (\KS‘ ad&*“[“’)x\ ?

DoubleList filter_unit(DoubleList *1list) {
DoubleList result = { NULL, 0 };
for (int i = 0; i < list->size;

Tm\gg e Dou\;\LL\"s\’
s o o DL

i++) {

Wi - append L&(Lw\\'} Lok > dada] 1:3\,

if (is_unit(list->datalil)) {
list_append(&result, list->datal[il); cone o\ WL 1 S \k
~n(ed)
5 Clemors Yt are e € /
return result;

}

[E/\c\um%’)

e Al O ondil

Examples: hardcoded filters

void list_examples() {
DoubleList d = { NULL, 0 };
list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);
list_append(&d, 99.0);
// How to call each filter function? What's the ezpected result
for each?

Examples: using list_filter

void list_examples_pred() {
DoubleList d = { NULL, 0 };
list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);
list_append(&d, 99.0);
// How to call list_filter for each? What's the ezpected result?

Pooblelick Yeestos = \'\t.\—-Q\\kcLB(A) 8(%&\555‘10\;
5 Dodlelicy  uniks Lisy - Fhvec (%‘c\, KIS o)
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