[dbpxaBeH U3MIUT Nudopmaruxa
12.07.2022r. CY-®MU  3a OKC Bakarnasop ¢.H. aver 1/21

COPUINCKU YHVBEPCUTET
“CB. KIIMMEHT OXPUICKIT”

OAKVIITET IIO MATEMATHKA
N NTHPOPMATHKA

' bPYKABEH N3IINT

3A TIOJIYYABAHE HA OKC “BAKAJIABBP I1O0 UHOPOPMATHUKA”

YACT I ITPAKTUYECKU 3ATAYN)

Hparm abconBeHTH:
+ IlorrpiHeTe PaKyITETHNS CU HOMEp B TOPHUS JeCeH bI'bJ Ha BCUUKM JIVICTOBE.
« IInmrere camo Ha nmpegocTaBeHNUTE JIMCTOBE, Oe3 da T pa3KoIlIuaBare.

« Perrenmero Ha eiHa 3ajaua TpsaOBa a O'bae Ha CHIIUS JINICT, Ha KOJTO € U HEeTHOTO ycJIoBMe (T.e. MOXKe
Jla IMIIIeTe OTIIPe] ¥ OT3a[ Ha JIMCTa ChC 3a/iauara, HO He ¥ Ha JINCT Ha Jpyra 3ajaya).

« AKO MMaTe Hy’XJa OT JOI'BJIHITEJIEH JIMCT, MOKETe Ja IIOMICKATe OT KBECTOPUTE.
+ Ha equn mmcr He MoXXe 1a MMa eJHOBPEMEHHO VM YepHOBA, 11 OesIoBa.
« YepHoBuTe TpsIOBa 1a ce MapKupaT, KaTo Hail-oTrope Ha jucra Hanuurere “UEPHOBA”.

« Axo PELIEHNETO Ha €JHa 3adaua HeE CE r1061/1pa Ha HEMHUS JINCT, TpH6Ba Oa ITIOMICKaTE€ HOB OsIJI JIUCT OT
KBECTOPUTE. Toi TpH6Ba Ja ce 3alimiie C TeJ’I6OII KBbM JIICTa CBhC 3agayarTa.

+ Bceku ot momrenHuTEIHNUTE NMCTOBE (0€7I0BA MIIM YepHOBA) TPsIOBa Aa ce HaAMUIIle Hall-OTTOpe C BaIlIns
dakyiITeTeH HOMeEP.

+ YepHOBUTE CBIIO ce IIpeaBaT I ce 3allMIIBAT B Kpas Ha paborara.

+ Bpemero 3a paboTa mmo usnura e 3 gaca.

Hsnumuama komucust 86U noxcenasa ycnewHa pa6oma!
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3amaua 1.

3amauvaTa fa ce pemn Ha e3uka C++. B moxrou-
KIUTE, B KOVITO Ce€ M3MCKBA Ja ce II0COUM KaKBO IIle
ce 13BeJe, TOUKM ce AaBaT caMO aKO OTT'OBOPBT Ha-
II'BJIHO C'hBIIaJla C TOBA, KOETO M3BeXKIa ChbOTBETHUIT
KOJI.

1) Jagena e medpmHMIMATA:

void print(int* arr, int size) {
for (int 1 = 0; i < size; ++i)
cout << arr[i] << ";";
cout << "\n";

KaxBo 111e u3Bee Ha CTaHOAPTHUA U3XOM AATEHUAT
mo-gony ¢gparment? Beceku oTmesieH pen OoT M3xona
IIa ce IMOII'bJIHU B ChOTBETHOTO II0JIE.

const int size = 5;
int arr[] = { 5, 10, -1, 5, 6 };
for (int i = 0; i < size; ++i) {
for (int j = 1; j < size; ++j) {
if (arr[j-1] < arr[j]) {
swap(arr[j-1], arr[jl);

}

print(arr, size);

Ha pen 1 n3Bexna:
Ha pen 2 n3Bexna:
Ha pen 3 n3Bexna:
Ha pen 4 n3Bexna:
Ha pen 5 n3Bexna:

2) KakBo Tps16Ba fa ce IOIBJIHY Ha MSCTOTO Ha KO-
MeHTapa B toUpper Taka, ue ako Ha QyHKIUATA ce
Imojajse MajIKa JIATMHCKAa OyKBa, TS Ja BpbIIA Cb-
OTBeTHATa J IJIaBHA, a BCUYKY APYTY CUMBOJIM Ja
Bp'BIlla HEIIPOMEHEHU?

char toUpper(char c) {
return /* kakBO Tpsa®Ba ma mMa TyK? */ ;

A) (c>"'a" || c<="'z2") 2 (c-"'a" +'A") : ¢
B) (c > "'a’ || c<="z") 2 (c + 'A") c
B) (c>"'a’" || c<="'z") 7?2 (c - 'a") c
I) (c>"'a’" & c<="'2") 2 (c - 'a’ + 'A") c
) (c > 'a’ && c <= "'z") 2 (c + 'A’) : c!
E) (c >='a’ &k c <= 'z") ? (c - 'a’) : c!

3) la ce mOBIHAT MPA3HNUTE MecTa B NeMHUIINN-
Te Ha QyHKIUNTe Taka, ue 1s0dd ma Bpbla MCTMHA
TOraBa M CaMO TOraBa, KOraTo II0JaJeHOTO I UMCIIO
€ HeueTHOo, a 1sEven — KOraro To € 4eTHO.

bool isEven(unsigned int);

bool isOdd(unsigned int n) {

if (n ==0) return ____;
if (n ==1) return ____;
return isEven(____ );

}

bool isEven(unsigned int n) {

if (n == 0) return ;
if (n == 1) return ;
return isOdd( );

4) Tlox Bceku OT mageHUTe I10-T0JIy PparMeHTH Ja
ce IIoCOoYM KaKBO Ille M3Beje TOJ Ha CTaHJApTHUA
M3XOJI.

for (int 1 = 0; i < 9; ++1i)
cout << (1 << i) << ";";

switch(5 % 2) {

case 0:

std::cout << "0";
case 1:

std::cout << "1";
default:

std::cout << "x";

for (int i = 0; i < 5; ++i) {
if (! (1 - 3))
continue;
std::cout << i;

int arr[] = {1, 2, 3, 4, 0 };

*(arr + 2) *= 10;

for (int* p = arr; *p; pt+)
std::cout << *p << ";";

B AajeHaTa Ha M3IINTa TeEMa Ha T€31 OTTOBOPIL Oerre AOITyCHaTa IT€JaTHa I'pelIka, KOoAdTO TyK € OTCTpaH€Ha.
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B IIOATOUYKUTE, B KOMTO CE€ M3VMCKBaA Oa Ce€ IT0CO-
Uy KaKBO III€ C€ M3BEOE, TOUKNM CE€ mdaBaT CaMO akKoO
OTTOBOPBT HAII'BJIHO C'hBIIala C TOBA, KOETO M3BEXKIAA
CBbOTBETHMAT KOM. Axo n3XoO4BpT OT peda HE ChbBIIada
C TOBA, KOETO € IIOCOUEHO B OTTOBOpPA, TOII Cce OlleHs-
Bac O T CYMaTa OT TOUKUTE C€ 3aKPBIJIA OO LIAJI0
YUICIIO.

HO-KOHerTHO 3a CbOTBETHUTE ITIOATOYKI:

1) Bceku HaIBJIHO KOPEKTHO ITOCOYEH Pe HOCU
0,4 1. (061170 2 T.). I3XOI'BT € KAKTO CiIeBa:

a) Ha pen 1 m3Bexxma: 10;5;5;6;-1;
6) Ha pen 2 usBexxga: 10;5;6
B) Ha pen 3 usBexxga: 10;6;5
r) Ha pen 4 ussexxma: 10;6;5;
n) Ha pen 5 msBexma: 10;6;5

2) Hocm 1 1. aKo e ITocoueH KOPeKTHUAT OTTOBOP
n 0 T. B IPOTHUBEH ciyuail. KopeKTHMAT OTTOBOD €:

(c >= 'a’ §& c <= 'z") ? (c-'a’+'A’) : c

3) BcsAko HAII'BJIHO KOPEKTHO ITOII'BIHEHO MSCTO
Hocu 0,5 1. (061110 3 T.). AKO B HIKOII OTTOBOP BMECTO
OyneBure nutepann true u false ca nsmnonssanu 0
N 1, TOUKKTE 3a OTTOBOpA Ceé HaMajsaBaT HaIlOJIO-
BuHa. [IpumepHo penrenne:

bool isEven(unsigned int);

bool isOdd(unsigned int n) {
if (n == 0) return false;
if (n == 1) return true;
return isEven(n - 1);

}

bool isEven(unsigned int n) {
if (n == 0) return true;
if (n == 1) return false;
return isOdd(n - 1);

4) Bcexn HambJIHO KOPEKTHO OTIOBOpeH ¢par-
meHT HOCH 1 T. (061110 4 1.). VI3X0BT OT PparmeHTmTE
e II0COUEeH I10-0JTy:

for (int 1 = 0; i < 9; ++i)
cout << (1 < i) << ";";

1;2;4;8;16;32;64;128;256;

switch(5 % 2) {

case 0:

std::cout << "0";
case 1:

std::cout << "1";
default:

std::cout << "x";

1x

for (int 1 = 0; i < 5; ++i) {
if (! (1 - 3))
continue;
std::cout << i;

0124

int arr[] = {1, 2, 3, 4, 0 };

*(arr + 2) *= 10;

for (int* p = arr; *p; p++)
std::cout << *p << ";";

1;2;30;4;
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3amaua 2.

3anmauvarta ma ce peun Ha e3uka C++. [lageHu ca
nedbyHUIMNTE:

class A {
public:
A() { cout << "A()\n"; }

A(A&) { cout << "A(A&)\n"; }
virtual ~A() { cout << "~A()\n"; }
A& operator=(A&) {
cout << "op=(A&)\n";
return *this;
}
}i

class B : public A {
public:
B() { cout << "B()\n"; }
B(B&) { cout << "B(B&)\n"; }
virtual ~B() { cout << "~B()\n"; }
B& operator=(B&) {
cout << "op=(B&)\n";
return *this;
}
}i

void f(A b) { cout << "f(A)\n"; }

I[Tozx BceKy OT peioBeTe Ha aqeHus BOSICHO IIporpa-
MeH (parMeHT Ja ce II0COUM KaKBO IIe Ce M3Bele
B pe3yJITaT OT HeroBOTO M3mbiHeHne. (Mexay pe-
OBETe HAPOUHO € OCTABEHO ITOBeue MICTO, 3a Ja
MOJKe [1a TIOI'BJIHITE OTTOBOpa 1) AKO CMATATe, ue
HSKOJ pel] HAMa [a M3BeJe HUILO, HAMMIIIETE He
U3BeXAa HAIIO . AKO CMsTaTe, ue HIKOI OT peno-
BeTe 111e IPeqU3BUKA IPELLKa, HAIINIIETEe IPeka’
7 00sICHETe KaKBa € T U 3all[0 Bb3HUKBA.

3a KOpPeKTHI ce CUMTaT OTTOBOPUTE, KOUTO Ha-
I'BJIHO CHOTBETCTBAT HA TOBA, KOETO Il CE CIYUn
3a cpoTBeTHM pell. Tekcer “rperka’ 6e3 00sCHeHME
HOCU HYJIa TOUKIL.

B d;

B copy = d;

Ag ref = d;

B arr[2];

£(d);

A* p = new B(d);

delete p;

ref = d;
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« Bceku pen, 3a KOJITO HAITBJIIHO KOPEKTHO € IIOCOUEHO KAKBO IIle ce M3Bee/cyun, Hocu 1 T.
+ AXo0 M3XOI'BT OT pefia He CHBIIAJIa C TOBA, KOETO € IIOCOUEHO B OTTOBOPA, TOVI ce oIjeHsBa C 0 T.

« Tekct ‘Tperika” Ge3 00sicHeHye KbM HETO ce oLeHsBa ¢ 0 T.

N3xoabT OT peioBeTE € IIOCOUEH MO-A0JIY:

Usxom or "B d":
A()
B()

Usxom or "B copy = d":
A()
B(B&)

Usxom or "A b = d":
A(A&)

Usxom or "A& ref = d":
He U3BeXIa HHAIO

Usxom oT "B arr[2]":
A()
B()
A()
B()

Usxom oT "f(d)":
A(R&)
£(a)
~A()

Usxom or "A* p = new B(d)":
A()
B(B&)

Nsxonm or "delete p":
~B()
~A()

Usxom or "d = d":
op=(B&)

Usxom or "ref = d":
op=(A&)




[dbpxaBeH U3MIUT

12.07.2022r. CY-OMHM  3a OKC bakanassp

Nudopmaruxa

¢.H. amcr 6/21

3amaua 3.

3amavaTa fa ce pemin Ha e3uka C++.

B Tasm 3amava eMHOCBBP3aH CINCHK I IIpel-
CcTaBIMe Upe3 yKasaTeJl KbM II'bpBaTa My KyTud, a
KyTHUITEe My — Upe3 CTPyKTypH OT BUJa:

struct node {
int data; // uMclOB eJleMeHT
node* next; // crnemBama KyTMs B COMCBKA
// wmm nullptr, ako Hama
node(int data, node* next = nullptr)
: data(data), next(next)
{}
}i

1) [Ia ce moBbpim KOABT Ha GyHKIMMTE (B ITOL-
yepTaHUTE MeCTa) Taka, ue sortListAscending ma
COpTHUpa B HapacTBalll pel] eJIeMeHTUTe Ha CIIUCH-
Ka 1st. AKO CIUCBKBT e Ipa3eH, yHKUMATA 1a He
IpaBU HUIIO.

node* min(node* lst)
{
node* result = 1lst;
for (; 1lst; 1lst = lst->next) {
if (result->data

result = 1lst;
}

return result;

void sortListAscending(node* 1lst)

{

while ( ) {
swap ( , min(lst)->data);
1st = ;

2) Pasrienaiite Koga Ha QyHKIMATA mMystery:

void mystery(node* lst)
{
while (lst && lst->next) {

lst->data += lst->next->data;
lst->data /= 2;
node* tmp = lst->next;
1st = lst->next = lst->next->next;
delete tmp;

[Tox mameHms noiy ¢parMeHT Ja ce HAINIIe
TOYHO KaKBO II[e M3BeJe Ha CTAaHJAPTHUS U3XO/I.

node* e = new node(56);

node* d = new node(20, e);
node* ¢ = new node(10, d);
node* b = new node(4, c);
node* a = new node(2, b);

mystery(a);

while (a) {
std::cout << "[" << a->data << "] > ";
a = a—->next;

}

std: :cout << "NULL";

3) Brannre Ha ABOMYHO IBPBO IIpECTaBIME
upes CTPYKTypH OT BUAA:

struct tnode ({
int data; // UMCIIOB eJieMeHT

tnode* left; // naB HacnemHuk

tnode* right; // meceH HacnemHuK

// ykazsaremure ca nullptr, ako BB3ESBT

// HAMA CBHOTBETHMUSA HACJEIHUK

};

Jla ce MOIBIHAT IpasHNUTEe MeCTa B KOma Ha
byukimara toArray. Ta monydaBa kopeHa t Ha
OBOMYHO HapeneHO AbpBO. PyHKIMITA Ha KOmu-
pa eleMeHTUTe My B MacuBa out Taka, ue Ha ca
copTupaHu B HapacrtBail pef. ToBa ma craBa upes
00x0’KJaHe JIIBO-KopeH-asacHo (inorder). 3a nenute
Ha 3a/iauara JoIlycKaMe, ue B out MMa JOCTAThUHO
MSICTO.

int* toArray(tnode* t, int* out)
{
if ( )
return ;
}
else {
int* p = toArray(
*p = t->data;
return toArray( , )i

, out);
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3)
1) n 3) Bcako HaBIHO KOPEKTHO MOII'BIHEHO int* toArray(tnode* t, int* out)
rpa3Ho Msicto Hocu 0,7 T. (061110 3,5 T.) {
« Touku ce maBaT caMoO 3a HaII'bJITHO KOPEKTHO if ('t) {
IIOCOYEHN OTTOBOPIL. return out;

}

else {
int* p = toArray(t->left, out);
*p = t->data;

2) Hocu 3 Touxm. return toArray(t->right, p + 1);

+ AKO HaIlMICAaHOTO HE € CMHTAaKTMYHO KOPEeKT-
HO VIU € Pas3jIN4HO OT KOPEKTHUSA OTTOBOP,
ce masat 0 T.

« Touxmure ce HAaBaT CaMO 3a HAaITbJIHO KOPEKTEH }
OTTOBOD. }

« AKO IIOcOYeHaTa B OTroBOpa IIOpeauIa OT
yuciaa He ChbBIIafa HAII'BJIHO C Ta3M B OTIO-
Bopa ce maBat 0 TOUKIL.

« AKO B OTTOBOpA JINIICBAT OrpakaalliiiTe KBas -
paTHU CKOOM TOUKUTE ce HamamusaBart ¢ 0,5.

+ AKO B OTTOBOpA JIMIICBAT CTPEJIKUTE, TOUKITE
ce Hamamngsar c 0,5.

« Axo B otrosopa jaumcBa NULL, Toukure ce
Hamangsar c 0,5.

CyMmata OT TOUKITE Ce 3aKP'BIJIS IO LAII0 YUCIIO.
IIpumepHO penreHne Ha 3agayara

1)
node* min(node* 1lst)
{
node* result = lst;
for (; 1lst; 1lst = lst->next) {
if (result->data > lst->data)
result = 1lst;

}

return result;

void sortListAscending(node* 1st)
{
while (1lst) {
swap(lst->data, min(lst)->data);
1st = lst->next;
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3apmaua 4. 3adauama oa ce pewu Ha edun om esuyume Scheme unu Haskell.

['pyma mpusiTeny oTMBAT Ha €KCKYp3MsI U Ce pedyBarT Aa Iuramar oduure cMetku. Koraro ce mpubupar,
yCTaHOBSIBAT, Ue BCEKM ABJUKM Ha HAKOro apebHA cyma mapu. BesSko 3aabiDKeHIE ce IMPeaCTaBs ¢ KOPTexX
OT TpM ejlleMeHTa: MI'BKHUK (Hu3), cyMma (LSI0 MOJIOKUTETHO YKcio) u moiyuaren (Hu3). 3a Scheme mon
“kopTex” ce MMa IpeABU[ [IPOCTO CHUCHK. Bepura” HapuuaMe IOCIENOBATETHOCT OT Pa3IMUHU XOpa, B
KOSITO BCEKU IBJDKU Ha MPeNUIIHNUS eHa I ChIa cyMa. Kpbr” Hapmuame 3aTBOPEHA BEPUTa, T.e. BEPUTA, B
KOSITO ITBPBUSAT ABJDKM Ha IOCJIEHNS ChIaTa cyMa. [IpusTennTe ce celar, 4e ako B 3aABJDKEHMITA UM Ma
BEpUTra, TO MO’Ke ITOCIeJHUAT YOBEK B Hes [1a Ce M3ABJDKM QMPEKTHO HA IIBPBUS, a aKO MMa KP'BT, TO BCUUKIA
3aIBJDKEHMSI B HETO ce ToracsBar. [[a ce IMOITBJIHAT IPa3HUTE I10JIeTa I10-A0JY TaKa, ue:

a) ¢yHkumsaTa maxByLength a HaMmpa Hayi-IBJIBI CHUCHK B CIIMCHKA OT CIUCHIN 1s;

6) pexypcuBHata pyHKIMs maxChain na Hammpa Hali-IBJIra Bepura, 3aBbpIlBallla ChC CIIMCBHKa chain,
cyMa amount 1 KpaeH Iosry4are (T.e. mbpBu eeMeHT) final mpu gafeH CIMCHK OT 3a0bUKeHNS dues;
B) ¢yHKuusATa maxCircle ma HamMupa Hall-ABJIBT KPBr IPU AaJeH CIICHK OT 3ab/DKeHus dues.
3a Bcruky QyHKIMM, aKO MMa HIKOJIKO Pa3jIMYHU OTTOBOPA C elHAKBA JBJDKIHA, HE € OT 3HAUeHMe KOl OT
TAX 11le O'bJle BBPHAT KAaTO PE3YJITAT, a aKO HAMa HUTO €IH OTTOBOP, [a Ce€ BP'bIIA IPA3HUAT CIICHK.
YoerBaHe: mozam da ce usnonseam Hazomoeo 6cuuku gynkyuu 6 R5RS 3a Scheme u 6 Prelude 3a Haskell.

Haskell
maxByLength 1ls = foldr [1 1s
maxChain chain@(last:rest) amount final dues
| = chain
| otherwise = maxByLength [ maxChain amount final dues |
<- dues, amount == ,
last == , ]
maxCircle dues = maxByLength [ maxChain dues |
<- dues ]
Ilpumep:
dues = [("Georgi",10,"Boyan"), ("Boyan",15,"Sia"),("Sia",15,"Maria"), ("Maria",10,"Georgi"),

("Maria",10,"Petar"), ("Petar",10,"Georgi"), ("Boyan",10,"Maria") ]
maxChain ["Boyan"] 15 "Maria" dues — ["Maria","Sia","Boyan"]
maxCircle dues —> ["Boyan","Georgi","Petar","Maria"]

Scheme

(define (maxByLength 1ls)

(foldr () 1s))
(define (maxChain chain amount final dues)
(let ((last (car chain)) (rest (cdr chain)))
(if chain
(maxByLength (map (lambda (t) (maxChain amount final dues))
(filter (lambda (t) (and (= amount )
(eqv? last )
)) dues))))))
(define (maxCircle dues)
(maxByLength (map (lambda (t)
(maxChain dues) dues))))
IlIpumep:
(define dues ’(("Georgi" 10 "Boyan") ("Boyan" 15 "Sia") ("Sia" 15 "Maria") ("Maria" 10 "Georgi")

("Maria" 10 "Petar") ("Petar" 10 "Georgi") ("Boyan" 10 "Maria")))
(maxChain ’("Boyan") 15 "Maria" dues) —> ("Maria" "Sia" "Boyan")
(maxCircle dues) — ("Boyan" "Georgi" "Petar" "Maria")
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IIpumepHU pemreHmsa

Haskell

maxByLength 1ls = foldr (\x r -> if length x > length r then x else r) [] 1s

maxChain chain@(last:rest) amount final dues

| last == final = chain

| otherwise = maxByLength [ maxChain (receiver:chain) amount final dues |
(giver, due, receiver) <- dues, amount == due,
giver == last, not (receiver ‘elem‘' rest) ]

maxCircle dues = maxByLength [ maxChain [receiver] due giver dues |
(giver, due, receiver) <- dues ]

Scheme

(define (maxByLength ls)
(foldr (lambda (x r) (if (> (length x) (length r)) x r)) ’() 1s))

(define (maxChain chain amount final dues)
(let ((last (car chain)) (rest (cdr chain)))
(if (eqv? last final) chain
(

maxByLength (map (lambda (t)
(maxChain (cons (caddr t) chain) amount final dues))
(filter (lambda (t) (and (= amount (cadr t))
(eqv? last (car t))
(not (memv (caddr t) rest)))) dues))))))

(define (maxCircle dues)
(maxByLength (map (lambda (t)
(maxChain (list (caddr t)) (cadr t) (car t) dues)) dues)))
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Kpurepun 3a ouensBane
AKo e IIICaHO I II0 IBaTa e3MKa, Ce B3/IMa I0-BUCOKMAT pe3yaraT. CymaTa OT TOUKITe ce 3aKp'bIJII Harope

IO ILISIJI0 YMICJIO.

Haskell

ITo PE€A Ha IIPAa3HUTE CJIOTOBE:

1. 3 1. 3a pyukiuara \x r -> if length x > length r then x else r muu eKBMBaJleHTHA Ha Hesl,
KOSITO BpP'bILIa TO3M OT ITApaMeTPUTe, KOITO € C II0-ToJIsIMa (MJIM He ITO-MaJjKa) Ib/DKIHA;

2. 1T.3a cpaBHeHMeTo last == final mum CUMETPUUHOTO MY;

3. 1T.3a KOHCTpyKUMATa (receiver:chain) uiam eKBUBaAJIEHTHA, KbAETO receiver e TPETUAT €JIEMEHT OT
CJIOT 4, He ce JaBaT TOYKMU IIPM CMHTAKTUUYHA IpelllKa B CJIOT 4;

4. He ce maBaT WM OTHeMAT TOYKH, CIY>KJ CaMO 3a MIMEHYBaHe Ha IIPOMEHJIMBUTE, KOVITO Ce MU3II0JI3BaT B
IPYTUTE CIOTOBE;

5. 0,5 T. 32 IOII'BJIHEH BTOPUAT €JIEMEHT OT CJIOT 4, He ce aBaT TOUKU IIPU CMHTAKTUYHA IPEIKa B CJIOT 4;

6. 0,5 T. 3a IOII'bJIHEH II'bPBUAT €JIEMEHT OT CJIOT 4, HE Ce AaBaT TOUKIM IIPY CUHTAKTUUHA I'PEIlKa B CJIOT 4;

7. 2 T. 3a mpoBepKara not (receiver ‘elem' rest) mium exkBUBaJIeHTHa IpOBepKa 3a M30sArBaHe Ha
3al[MKITHETO, KBIETO receilver e TpeTHAT eJIEMEHT OT CJIOT 4, He ce JaBaT TOYKMU IIPU CMHTAKTUYHA
I'pellKa B CJIOT 4;

8. 1T.3a KOHCTpYKUMATA [ receiver ] mim eKBUBaJIe€HTHA, KbIETO receiver e TPETUAT €JIEMEHT OT CJIOT 11,
He ce JaBaT TOUKM IPY CMHTAKTUUHA IPEIIKa B CJIOoT 11;

9. 0,5 T. 3a TOII'BJIHEH BTOPUAT €JIEMEHT OT CJIOT 11, He ce maBaT TOUKM IIPU CMHTAKTIMYHA I'PellKa B ¢JIOT 11;

10. 0,5 T. 3a NOI'bJIHEH II'BPBUAT €JIE€MEHT OT CJIOT 11, He ce JaBaT TOUKM IIPY CUHTAKTUYHA IpelllKa B
ciort 11;
11. He ce maBar yIM OTHEMAT TOUKMU, CJIY KM CaMO 3a MIMEeHYBaHe Ha IIPOMEHJIMBUTE, KOUTO CE€ M3I10JI3BaT B
IPYTUTE CIOTOBE.
Scheme

ITo pen Ha mpasHUTE CIOTOBE:

1. 3 1. 3a pyukimara (lambda (x r) (if (> (length x) (length r)) x r)) WinM eKBMBaJeHTHA Ha
Hesl, KOSITO BP'BILIA TO3U OT ITapaMeTPUTe, KOITO € C IO-ToJIsIMa (MM He TT0-MaJKa) I bJLKUHA;

2. 1 1. 3a cpaBHeHmeTo (eqv? last final) mum cMMeTpUYHOTO My, IIO3BOJIEHO € M3IIOJ3BAHETO M Ha
equal?, 0,5 T. Ipy M3I0JI3BAHE Ha = JIIN €q?;

3. 1 T.3a KOHCTpyKumara (cons (caddr t) chain) mim eKBMBaJIE€HTHA;

4. 0,5 1. 3a KOHCTpyYKUUATa (cadr t) MM eKBUBAJIEHTHA;

5. 0,5 T. 32 KOHCTpyKUMATa (car t) MiaM eKBUBAJIEHTHA,;

6. 2 T. 3a mpoBepkara (not (memv (caddr t) rest) mim exBMBaJeHTHa IIpOBepKa 3a M30sArBaHe Ha
3al[MKJISHETO, II03BOJIEHO € U3MO0JI3BaHeTOo I Ha member, 1 T. IpM M3II0JI3BaHe Ha Memd;

7. 1 T.3a KoHCTpyKumara (list (caddr t)) minu eKBUBaJI€HTHA;

8. 0,5 T. 3a KOHCcTpyKuMATa (cadr t) mMiam eKBUBAJIEHTHA;

9. 0,5 T. 32 KOHCTpyKUMATa (car t) MiIu eKBUBaJIEHTHA.




Hbp>xkaBeH M3NUT

12.07.2022r. CY-OMU  3a OKC bakanaswp

Nudopmaruka

aucer 11/21

¢.H.

3apgaua 5. [lameHa e 6asarta ot gaHHU Movies, B KOSITO ce chbxpaHsaBa MHPopMauus 3a Guiamn, GuIMoBK
CTY,T_U/Ia, KOINTO 't HpO]/I3Be)K,T_IaT, KAaKTO 1 aKTLOpI/ITe, KOINTO yqaCTBaT B TAX.

EH MOVIE FH STARSIN
o8 TITLE ———O<] @ MOVIETITLE [FK]
8 YEAR #& MOVIEYEAR [FK]
B LENGTH =] @ STARNAME [FK]
B INCOLOR "
8 STUDIONAME [FK]

+ EAMOVIESTAR
8 NAME
B STUDIO g ADDRESS
28 NAME B GENDER
B ADDRESS B BIRTHDATE

Tabnuiara Studio cpabprka mHpOpMarus 3a puIIMO-
BI CTyJMUa:

+ name — MMe, II'bPBIUEH KIIIOU

» address — agpec;
Ta6nuata Movie cpabpxa MHGOpMANU 32 UIMIUL.
ATtpubytute title u year saemgHo dopmmpar mup-
BIUHNA KIIIOY.

» title — 3arymaBue

+ year — rofmHa, B KOSITO € 3aCHeT pUIMBT

« length — nBmKMHA B MUHYTH
« incolor — 'Y’ 3a uBeteH ¢uam un ‘N’ 3a uep-
HOOSLI
+ studioname — mMMe Ha CTYAMO, BBHIIEH KJIIOY
KBbM Studio.name;
Tabmumara MovieStar cwabpska uHboOpManus 3a
¢bmnmoB; 3Be3qI:
+ name — UMe, I'bPBUYEH KIIIOU
- address — anpec
« gender — mox, 'M’ 3a MBX (akThOp) M 'F’ 3a
JKeHa (aKTpuca)
« birthdate — poxneHna gara.
Tabnuuara StarsIn cbabp:ka MHPOpMaLMA 3a ydac-
THeTo Ha (UMIMOBMUTE 3Be3aM BBB ¢umwure. Tpure
aTpubyTa 3aegHO popMuUpaT IbPBUYHNI KI0U. ATpHU-
OyTure movietitle m movieyear o6pa3yBaT BBHIIEH
KJII0Y KBbM Movie.
« movietitle — 3aruiaBue Ha puama
« movieyear — rogmHa Ha 3acHeMaHe Ha rIma
« starname — mMe Ha ¢uIMOBaTa 3Be3[a, BHH-
LIIeH K04 KbM MovieStar.name.

1) [a ce mMOmBIHAT IpasHNUTE MeCTa B CIeQHATa 3asiBKa Taka, ue TS Ja MI3BeXKIa MIMeTO Ha CTyAMOTO Ha
¢unama "The Usual Suspects’ u 3arimaBusra Ha BCUUKM (PUIIMM Ha CBIOTO CTYAYO:

SELECT s.name, m.title
FROM movie
WHERE s.name (SELECT

FROM

WHERE title = 'The Usual Suspects’ AND year =

JOIN studio s ON m.studioname

1995);

2) [la ce mocoum KOs OT CJIeJHUTE 3asBKU M3BEXAa MMeHaTa Ha (UIMOBNTE 3Be3[qM, 32 KOUTO HIMA

nHbopManusI B KOV (UIMY ca UTPAIII:

A) SELECT DISTINCT starname
FROM starsin
GROUP BY starname
HAVING COUNT(*) = 0;

B) SELECT ms.name, si.movietitle
FROM moviestar ms
LEFT JOIN starsin si
ON ms.name=si.starname
WHERE si.movietitle IS NULL;

B) SELECT name
FROM starsin
JOIN moviestar ON starname =
GROUP BY name
HAVING COUNT(name) = 0;

name

I') SELECT name
FROM moviestar
WHERE NOT EXISTS (SELECT starname
FROM starsin);
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Kpurepun 3a ouensaBane

a) OO0 5 T., 110 pef| Ha IPAa3HUTE CIOTOBE:
emuIinAS m—1T.
e =s.name win = name — 1 T.
e =y IN—1T.
o studioname — 1 T.
o movie — 1.

6) EIU/IHCTBGHI/IHT BEPEH OTTOBOp € B) ITocouBaHeTO HaA TO3U OTTOBOP HOCU 5 T., a ITOCOUBAHETO Ha Trpeniexn
OTTOBOD MIIN KOM6I/IH8.LII/IH OT OTTOBOPI HOCH 0.

Saf{BKaTa, OIlVICaHa B TO3M OTTOBOP, KOPEKTHO M3BEXKAA IMETO HaA (1)I/IJIMOBI/ITC 3BE€30M, 3a KOUTO HAMaA
MH(bOpMaL[Mﬂ B KOl (1)I/IJIMI/I Ca UrpaJjm, CbrjiIaCcHo yCJIOBIMETO Ha Ta3l IIOATOUYKA. (DaKT’bT, 4e€ B JOII'bJIHE-
HVI€ Ha /ICKaHaTa B YCJIOBIETO I/IH(bOpMaLII/IH 3adBKaTa M3BEKOa CbIIIO VI BTOPAa KOJIOHA C M€ movietitle
u croitHocTtu NULL, He IIPOMEHA KOPEKTHOCTTA Ha 3asABKAaTa OTHOCHO 3a4aJ€HOTO TaKa yCJIOBIE.

3asBKUTe, IOCOUEHV BBB BCUUKIU OCTAHAIV OTTOBOPY, HE OTTOBApAT Ha YCJIOBUETO HA ITOJTOUKATA.
B uactHOCT, 3asgBKUTE B OTroBOp A) M OTroBOp B) BMHAarm BpbIAT NMpasHO MHO)XECTBO, HE3ABUCUMO
Ay MMa VUIM He GIMIMOBU 3Be3[M, 3a KOUTO HsAMa MHPOpManysa B KoM QUMM ca UTpau, KaKTo ou
TpsiOBaJIO a e I10 yCIoBue. 3assiBKaTa B OTTOBOD I') He 0TroBaps Ha yCIIOBIETO, IIOHEXe B CIIyUasi, B KOTO
tabnmiaTa starsin He e ImpasHa, He ce M3BeXKJa MMETO Ha HIUTO efHA (QIIMOBa 3Be3/[a, BMECTO Ja ce
u3BeJaT MMeHaTa Ha Te3!, 3a KOUTO HsiMa mHpopManusa B Kou GUIMU ca UTpain, KakTo Ou TpsOBaio
Ja e 1o ycioBue. ToBa IoBeieHNE € CBIVIACHO CTaHAapTa 3a e3mka SQL 1 He 3aBUCU OT KOHKpeTHATa
peanmsarus B CUCTeMa 3a yIIpaBiieHye Ha 6a3y OT JaHHM.
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3apgaua 6. [laneHu ca IUIOYKM ¢ pasMepu 1 x 1 B ueTHpH LBSATA, B HEOIPAHNYEHO KOJMYECTBO OT BCEKU
uBAT. [lageHu ca U IUIOUKM C pa3Mepu 1 X 2 B IIeT I[BATA, B HEOTPAHNYEHO KOJIMYECTBO OT BCEKM LBAT. AKO 1 €
LI TTOJIOKUTEJTHO YIICIIO, TI0 KOJIKO Pa3IMYHY HaulMHa MOJKe J1a O'bJie IOKPUT HAITBJIHO, 6e3 MPUIIOKPIBaHEe,
IIPaBOBI'BJIHUK C pasMepu 1 X n ¢ fageHnuTe IIOUKu?

OTroBOp®»T HOCU TOUKY CaMO aKoO € IIPUAPYKEH OT KOpeKTHa 000CHOBKA.
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IIpumepHo pemenme: Heka S, e 6poar Ha HaUMHNUTE Ha MOKPMEM MPABOBI'BIHUK 1 X N IO OIMCAHNS
HaUIH.

Axo n = 1, mMa TOUHO 4 HauMHA 3a ITIOKpPUBaHe: MOXKe [1a ce I0JI3Ba caMo IJI0YKa 1 X 1 B TOUHO eAUH OT
yeTUpUTe LBATA. 3aKJI0UaBaMe, ue S; = 4.

Axo n = 2, mma TouHo 21 HaunHa:

e aKoO Ce IT0JI3Ba ILIOUKa 1 X 1, Hajara ce fa ce II0JI3Ba OIlle eqHa IIouKa 1 X 1, kato mMa 4 - 4 = 16 HaumHa
3a cjlaraHe Ha JIBeTe B JIMHeITHA Hapen0a;

+ aKO ce MOoJI3Ba IUIOYKa 1 X 2, gpyra IJIOUKa He ce II0JI3Ba, a TasM 1 X 2 MjIo4YKa € B TOUHO €AUH OT IIeT
IBATA.

3akiarouaBaMe, ue S, = 16 + 5 = 21.
Axon > 2:

« MOJKe Jja 3aII0UYHEM C IUIOYKa 1 X 1, KaTo MMa TOYHO UeTHpU HauMHa [a n30epeM LBeTa 1, 11 CJIef TOBa
MMOKpUBaMe MPABOBI'BIHUK ¢ pasmepn 1 x (n — 1);

« MOJKe Jja 3aIIOYHeM C IUIOYKa 1 X 2, KaTo MMa TOYHO IIeT HauuHa aa u3bepeM LBeTa 1, 1 CJIel TOBa
[MOKpUBaMe IPAaBOBI'BIHUK ¢ pasmepn 1 x (n — 2).

Tesn Hauama ca HECHBMECTUMI, TaKa ue, ChIJIACHO KOMOMHATOPHMS IIPUHIAI Ha ChOMpaHeTo, S, = 4S5, +
55,_5.
N3BegoxMme ciieHOTO PeKypPEHTHO ypaBHEHIIE:

4, akon =1
S, =121, akon =2
4S5, 1 +5S,,, axon>2

Ha peinm ypaBHeHMETO. XapaKTepUCTUUYHOTO YpaBHEHUE €
2 _
x*—4x—-5=0

¢ xopeHu 5 n —1. O61I0TO pellleHNE €
S, = A5" + B(—1)"

3a HIKAKBY KOHCTAHTU A I B, KOUTO 1€ HaME€PUM OT HaYaJITHUTE yCIIOBIIA.

A5' + B(-1)' =4
A5% + B(-1)* = 21

Toecr,

5A—-B=4
25A+B =21

Orryk 30A = 25, Toect A = 2. Torasa B = ;. Pemrenuero e

Sy =~ (5" +(-1)")

AN =
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Cxema 3a oneHaBaHe Haii-ecTecTBeHO e 3ajjauara ia ce pell, KaTo I'bPBO ce ChCTaBU PEKYPEHTHO ypaB-
HEHIE U IIOCJIE Ce PelN YPABHEHUETO.

3a cbpCcTaBsiHe Ha KOPEKTHO PEKYpPEeHTHO ypaBHEHMe ce AaBaT 6 TOUKM. 3a KOPEeKTHO OOILIOo pellleHue Ha
ypaBHeHIETO ce aBa olle 1 Touka. 3a HamMupaHe Ge3 TPEIKN Ha KOHCTAHTUTE B OOILIIOTO pellleHNe Ce TaBaT
ome 3 Touku. U Taka, mpu pelreHue o tas3u cxeMa 0e3 rpelku ce gaBaT 10 TOUKM Ha 3ajayara.

AKO peKypeHTHOTO ypaBHEHIE € BIPHO I 00IIIOTO pellleHNe e BIPHO U caMo e JOITycHaTa ApeOHa Ipellika B
CMeTKITe 3a HaMUpaHe Ha KOHCTaHTUTe, JaBaT ce 9 TOUKM Ha 3aauara — qpebHara rpelika BOAY 10 OTHEMaHe
Ha 1 TOouka.

AKO peKypeHTHOTO ypaBHEHIe e I'PellIHO, OlleHKaTa Ha 3ajayara € 0 TOUKIL.

AKO peKypeHTHOTO ypaBHeHUe € BIPHO, HO 0OIIIOTO pellleHe e TPEIIHo, OlleHKaTa Ha 3ajjayaTa € 6 TOUKIL.

AKO peKypeHTHOTO ypaBHEHNE € BSPHO I OOILIOTO pelleHye e BIPHO, HO HAaTaThK Ce MPOABIDKABA II0
rpelleH II'bT, 3aJa4aTa Cce OLleHABa CbC 7/ TOUKIL.

AKo pelIeHIeTo e I10 ApyTa cxeMa, 10 TOUKM ce JaBar Ha ITBJIHO BIPHO pellleHre, KoeTo AaBa GopMyIIa, KOITO
KaTO aJrOpUTHM MMa CJIOKHOCT, CXOAHA C TasM Ha % (5’“r1 + (—1)”). AKO pellIeHIETO € BIPHO, HO KpallHIAT
pesyaTat e popMyIa CbC CyMMPaHNA MM OAPYTYU AEVICTBUS, KOATO POpMyIIa KaTo aJITOPUTHM MMa CIO0KHOCT,
3HAUUTEJIHO HaJBUIIIaBalIlla CJIOKHOCTTA Ha % (5'“r1 + (—1)”), OTHEMAT Ceé TOUYKI B 3aBMICHIMOCT OT CJIO>KHOCTTa
Ha aITOpUTBMA.

AKoO pellIeHIeTO € HeBSIPHO JOPU 3a eHa CTOMHOCT Ha n, 3ajjayara ce oleHsaBa ¢ 0 TOUKIL.
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3agaua 7. 3a nymu @ u f Hapg a3byka X = {a, b, c}, o3HauaBame
axXpe@yed)lay=pl
3a nnpousBosieH e3uk L C X*, o3HauaBame
Pref(L) ={x € X" | (3 € L)[a < BI}.
BsipHo 111 e, ue 3a Bceku e3uk L C X*:
a) ako L e peryispe, 1o Pref(L) e perynspen ?
0) axo L He e perynspeH, To Pref(L) He e perynsapeH ?

O6ocHOBeTe OTTOBOPMTE CM KaTO IMPUJIOXKIUTE JOKA3aTeJICTBA!
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IIpnmepHO penteHne:

Jlokazamerncmeo.

a)

6)

Hexa L e mpousBosieH peryisipet e3uk. [lle mokaxem, ue Pref(L) ChII0 € peryspeH.

Ha ¢uxcupame nerepMmHMpPaH KpaeH aBToMar A = =, 0,9, qo, F ) ¢ esuk L(A) = L. Hexa Qco—gec = {q €
Qliy €2"(6"(q,y) € )l m
Apref = (2, Q, 5, 9o, Qcofacc)-

Ot Teopemara Ha KinimHI e qocTaThuHO [a JOKa)XkeM, Ue L(Apre f) = Pref(L).

[I'vpBo, Heka a € Pref(L). ToBa o3HauaBa, ue @ < f, 3a Hakos ayma f = a -y € L(A). Torasa
6*(qo, @ - y) € F, orkbaero p = 5*(qo, @) e mobpe medpmuupano u 5*(p,y) € F. llocneqHoro rmokassa, ue
P € Qco—acc; OTKBIOETO 5*(610, a) € Qco—acc na e L(Apref)-

Bropo, Heka a € L(Ayr). Torasa §°(qp, @) = p € Qcogec U 10 AedbuHMIMATA HA Qcogee TTOTyUABAME,
ye uMa ayma y, 3a Kosto 0*(p,y) € F. Cera e sicHo, ue 6*(qo, @ - y) = 6*(p,y) € F, Toect @ -y € L.
Crnenosarenso a € Pref(L).

[le mokaxkeMm, ye yCIOBMETO 0) He € M3IIBIHEHO. 3a Tasm LeJl, Iie ITI0COUMM HeperyJsapeH e3mk L, 3a
koitTo Pref(L) e perynsapeH.

Ha n3bepem e3uxka L = {a"b™ | n < m}. Ille Bunum, ue L He e peryssipeH KaTo ITI0OKaKeM, Ue ChIIeCTBYBAT
Ge3KpallHO MHOTO KJIacoBe Ha eKBUBAJIEHTHOCT Ha penaipyisita Ha Maitxuia-Hepoyn =, Kbrero

a= e NWyeX)|ayel < pycell
JlocTaThbuHO € [1a JOKaXKeM, Ue 3a BCEKU Be eCTeCTBeHU uucia £ n k
t<k = a'#;d"

ToBa JtecHoO ce cHhobpasaBa, 3ammoTo 3ay = bf, a’y € L, mo aty ¢ L.

Cera m1e mokaxem, ue Pref(L) = {a}" - {b}", xoitTO € perymnspeHn e3ux.

Hexka o € Pref(L). ToBa 03HauaBa, ue o < a"b* 3a Hakon k > n. fIcHo e, ue Torasa a € {a}* - {b}*.
O6paTHO, aKo « € {a}* - {b}*, T0 & = a"b* 3a maxom n, k € N, orxpmero a < (a"b¥) - b" = a"b™** € L, Toect

a € Pref(L).

]
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Kpurepun 3a ouensBane:

a) 3 TOYKM, OT KOUTO:

« 1 TOUKa — 3a KOHCTPYKLUATA HA A e f;
« 1 Touka — 3a qokasarencrtso, ue Pref(L) C L(A .f);

« 1 TOouKa - 3a goKasaTencrso, e L(A,.s) C Pref(L).

0) 7 TOUKI, OT KOUTO:

e 1 TOUKa - 3a M360pa Ha e3mka L. Tasu Touka ce AaBa, CaMO aKO PEHI€CHIMETO 3acly’KaBa IIOHE OILe
€0Ha TOYKa OT JOJIHWUTE (B YaCTHOCT aJITEpHAaTVBHATa CXCMa);

+ 3 TOUKM — 32 IOKa3aTeJICTBO, Ue L He e peryJdapeH, OT KOUTO:

- 1 Touka — 3a meKyapupaHe Ha 6e30poit MHOTO JBe IO [{Be HEeKBUBAJIEHTHU IYMU;

— 2 TOUKM — 3a [JOKa3aTeJICTBO, Ue Te HAMCTIHA Ca JBE I10 ABe HeeKBUBAJIEHTHIA.
« 3 TOUKM — 3a JOKA3aTeJCTBO, ue Pref(L) e peryispeH, OT KOUTO:

- 1 Touka — 3a meknapupane, ue Pref(L) = {a}* - {b}";

- 1 TouKa — 3a JoKasaTencTBO, ue Pref(L) C {a}* - {b}";

— 1 TouKa — 3a JOKasaTelCTBO, ue {a}* - {b}* C Pref(L);

AnTepHaTHMBHA cxeMa 3a a).: [Ipu mokasaresicTBa Ha a). M3IOJI3BAINM PEeKypcUBHATa AepuHMLMS 3a

pETyJIApeH e3MUK:
« 1 ToOuKa — 3a mokasareicTBo Pref(L; U L,) = Pref(L;) U Pref(L,);
« 1 Touka — 3a nokasaresnctso Pref(L; - L,) = Pref(L;) U L, - Pref(L,);
« 1 TOuKa — 3a mokasaresncrBo Pref(L]) = LiPref(L,).

+ -1 TOUKa — aKO pPeIIeHNeTO € UBII'BIHIIO TOPHUTE, HO JINIICBA HAKOI oT 6azosure ciyuau Pref({a}) =
{e, a} w/mnu Pref(@) = @. (Hokonkoro, @* = {¢}, Te3u ABa ciryuas ca qOCTATHUHIA.)

AsnrepHaTuBHA cxeMma 3a 0).: [Ipu mokasarenctBa B 0)., ue L He e peryJsipeH, M3IOJ3BAIIY JeMa 3a

paspacTBaHeTo:

« 1 TouKa — 3a KOpeKTeH M300p Ha W ¢ IpOBepKa, ye w € L u |w| > ny, KbIETO IpeBapUTEIHO Ny €
BBbBEICHO KaTO KOHCTAHTAaTa OT JIeMara 3a paspacTBaHeTo 3a e3nKa L, HarpuMep w = a"b™;

e 2 TOUKU — 32 MOCTUTAHETO OO IIPOTUBOpEUINE.
. PCH_ICHI/ISI, KOIITO HE (bopMmepaT VI/VUIY M3II0JI3BAT 10 Tp€II€H HaulH JIEMaTa HE I10JIydaBaT TOUKN.

3abene)xka: Toukure OoT anTepHATMBHATA M OCHOBHATA CXeMa 3a OlleHsSBaHe He ca aAUTUBHU. AKO ca
IIPIJIOKMIMU IIOBeUe OT e{Ha cxeMa, paboTara ce OLleHsIBa C MAaKCUMYyMa I10 ChOTBETHATa CXeMa.
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3apaua 8. [la ce mpecMeTHe OIIpeesIeHNUAT IHTerpal

1
/ Jx In V1 + xdx.
0
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IIpumepHoO pemrenune

B unrerpana npasum cybcrurynmsra x = t%, t > 0 Usnonssame, ue In /1 + x = J In(1 + x). Taka nonyua-
BaMe

1 1
/ \/}ln\/1+xdx:/ t*In(1 + %) dt.
0

0

Crnent ToBa BHacsMe 2 oy 3HaKa Ha audepeHIana 1 MHTErpUpaMe Mo YacTu:

1 1 1
/ t*In(1 +t*)dt = §/ In(1 + t*) d(t?)
0 0

1 1 !
== (ﬁ In(1 + #%) —/ t*d In(1 + t2)>
3 0 0

ln2 2 /!
:___/ n
3 3 0 1+1¢t2

H3mon3Bame pa3jiaraHeTo

A Sl SR S S
1+62 241 142 1412
Taxka noixyuaBame
! In2 2 [! 2 [! 2 (' dt
/ t21n(1+t2)dt:———/ tzdt+—/ dt——/
0 3 3/, 3/, 3 ), 1+¢2
In2 2# 2 1
=———-—| + - — -arctgt
3 33, 3 3 0
In2 2 2 2/nx
()
3 9 3 3\4
In2 4 =«
= — 4+ - — —
3 9 6

Kpurepun 3a oneHsiBane

. cyberuryius x = t%: 2 T,
+ MHTerpupaHe 1o 4acTu: 3 T.,

t4
+ 12

» pasnaraHe Ha - BBB BIJ YA00€H 3a MHTerpupaHe (B cyMa Ha eJleMeHTapHM qpoon): 2 T.

1
 IpecMsITaHe Ha / (t* —1)dt: 1 1.,
0

1
« IIpecMsATaHe Ha/ dt: 1.,
0

1+ ¢2
. nonyanaHe Ha OKOHUATCJIIHUA OTFOBop: 1T.
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YepHoBa




