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1. 3apanue Ha padorty

1.1 Pa3pabotarp 1 pelieHus: MOCTAaBIEHHOM 3aauu alroOpyuT™M; pealn3oBaTh
MOJIYYE€HHBIN aJITOPUTM C UCTOJIb30BAHUEM JIMHEHHBIX CTPYKTYP JAHHBIX
3a1aHHbIX TUMOB. OIHA U3 33aJIaHHBIX CTPYKTYP JAODKHA ObITh peain30BaHa
CaMOCTOSTENIbHO, 0€3 UCTOIb30BaHUs FTOTOBBIX OMOIMOTEK; BTOpasi CTPYKTypa
MOKET OBITh KaK peajin30BaHa CaMOCTOSTENBHO, Tak U B3siTa U3 STL.
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2. 3ajaHue HA BAPUAHT

2.1 3amana apudmMeTuyeckasi Mporpeccus C OHUM MPOMYIIEHHBIM 3JIEMEHTOM.
BoIBUTH NPOITYIIEHHOE ¥ BOCCTAHOBUTD €TI0 B MOJIO)KEHHOM MECTE.
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3. UcxoaHblil KO MPOrpaMMbl

// dsaa_02.cpp

// T'opbayesuu AHdpeli
#include <iostream>
#include <map>
#include <vector>
#include <chrono>
#include <cmath>
#include <cassert>

#ifdef DEBUG
#define printf_d printf
#else

#define printf_d(...)
#endif

class DynIntArr { // ngl, can be done better
private:

int *container;

int _size = 0;

int _capacity;

void _resize(int new_size) {
int *new_container = new int [new_size];
for (int i = 0; i < this->_size; i++) {
*(new_container + i) = *(this->container + i);
}
std::swap(this->container, new_container);
delete [] new_container;

this->_capacity = new_size;

}

public:

explicit DynIntArr(int initial_size=8) {
this->_capacity = initial_size;
this->container = new int [this->_capacity]{0};

}

~DynIntArr() {
if (this->container != nullptr) {

delete [] this->container;

}

}

int &at(int pos) {
if (pos <0 || pos > this->_capacity) {

throw std::runtime_error("Illegal array access");

}

return *(this->container + pos);

}

void add(int val) {
if (this->_size+1 > this->_capacity) {
this->_resize(this->_capacity*2);
}
this->at(this->_size++) = val;

}
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int size() const { // NOLINT(modernize-use-nodiscard)
return this->_size;

}

int capacity() const { / NOLINT(modernize-use-nodiscard)
return this->_capacity;
}
b

inline void time_passed(std::chrono::system_clock::time_point start, double &holder) {
auto stop = std::chrono::high_resolution_clock::now();
auto duration = std::chrono::duration_cast<std::chrono::microseconds>(stop - start);
holder = duration.count();

}

void algo_01(DynIntArr &cont); // algo with my container
void algo_02(std::vector<int> &cont); // algo with stl's vector

// let's assume we are not including reading of data into algo's time
// "cause it can at worst be O(inf)
int main() {

int reserve = 50;

DynIntArr dyn_arr(reserve);

std::vector<int> vec_int;

vec_int.reserve(reserve);

int N=0;

std::cout << "N=";

std::cin >> N;

for (inti=0; i <N;i++) {
int num = 0;
std::cin >> num;
dyn_arr.add(num);
vec_int.push_back(num);

double fft, sft = fft = 0;

if (N <=2) { // Well, even if smth. is missed there is no way to determine
goto endo;

}

{ // algo with my container
auto start = std::chrono::high_resolution_clock::now();
algo_01(dyn_arr);
time_passed(start, fft);

{ // algo with stl's vector
auto start = std::chrono::high_resolution_clock::now();
algo_02(vec_int);
time_passed(start, sft);

{ // let's check integrity of content
assert(dyn_arr.size() == vec_int.size());
for (int i = 0; i < dyn_arr.size(); i++) {
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assert(dyn_arr.at(i) == vec_int.at(i));
}
}

endo:

std::cout << "Fixed list: ";

for (int i = 0; i < vec_int.size(); i++) {
std::cout << vec_int.at(i) <<"";

}

std::cout << std::endl;

printf(
"algo_01 is %s than algo_02 by %.0f microseconds",
(fft > sft? "slower" : "faster"), fabs(fft - sft)

);

return 0;

void algo_01(DynIntArr &cont) {
if (cont.size() <=2) { // See this_file:97
return;

}

int step = (cont.at(cont.size()-1) - cont.at(0)) / (cont.size() - 1);
int miss_pos = -1;
for (int i = 1; i < cont.size(); i++) {
int p = cont.at(i - 1),
¢ = cont.at(i);

if (c - p !=step) {
miss_pos = i;
break;
}
}

if (miss_pos !=-1) {
int val = cont.at(0) - step;
int elc = cont.size() + 1;
cont = DynIntArr(cont.size() + 1);
for (inti=0;i<elc; it++) {

cont.add(val += step);

}

}

}

void algo_02(std::vector<int> &cont) {
if (cont.size() <=2) { // See this_file:97
return;

}

int step = (cont.at(cont.size()-1) - cont.at(0)) / (cont.size() - 1);
int miss_pos = -1;
for (inti = 1; i < cont.size(); i++) {
int p = cont.at(i - 1),
¢ = cont.at(i);
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if (c - p !=step) {
miss_pos = i;
break;
}
}

if (miss_pos !=-1) {
int val = cont.at(0) - step;
int elc = cont.size() + 1;
cont.clear();
for (int i = 0; i < elc; i++) {

cont.push_back(val += step);

}

}

}

// 3adaHa apupmemuueckas npozpeccusi ¢ 0OHUM NPONYWEeHHbIM 31eMEeHMOM.
// BblsisuUmb nponyujeHHoe U 60CCMAaHO8UMb €20 8 NO/0}HCEHHOM Mecme.
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4. TeopeTnueckne OLlEeHKH BPEMEHHOM CJI0KHOCTH AJTOPUTMOB

4.1 Anroput™ ¢ COOCTBEHHOM JIMHEHHON CTPYKTYPhI

BpemenHas cioxHocTs anroputMma: O(n).

4.2 Aroput™M C UCIIOJIb30BAaHUEM CTPYKTYpHI vector u3 STL

Bpemennas cnoxxnocts anropurma: O(n).

4.3 TlosscHenue

B nmanHoM citydyae pa3HHIla IPOSBUIACH B UCIIOJIB30BAHUH TTAMSITH:
peanr3oBaHHas CTPyKTypa Obljia ckaTa B Iporiecce padoThl alTOPUTMA, IIOITOMY €€
moTpebeHre maMsaTH ObLIO MEHBIIIE, YeM Y Vector;
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5. JkcnepruMeHTAJIbHbIE OLIEHKH BPEMEHHOH M MPOCTPAHCTBEHHOM

CJI0KHOCTH MPOTrPaMMBbI

Hrorossiit pasmep |Bpewms, algo 01, |3anumaemoe Bpewms, algo 02, |3anumaemoe

KOHTeHHepa MUKPOCEKYHJIbl | [IPOCTPAHCTBO, MUKPOCEKYHJIbl | [IPOCTPAHCTBO,
algo 01, GaiiTb algo 02, GaiiTb

5 0 80 0 80

4 0 20 0 80

4 0 20 0 80

4 0 20 0 80

25 0 44 0 80

25 0 44 0 80

25 0 48 0 80

25 0 48 0 80
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Ipuiaoxenue A
Pe3yabTarsl padboThl NPOrpamMMbl

Run: instp_01
> C:\Users\Admin\CLionProjectshinstp_01%cmake-build-debughinstp_01.exe
N=2
1
= |- 2
=4 ;
= 4
A .
b=y
5 Fixed 1ist: 1 2 3 4 5

algo_01 is faster than algo_02 by @ microseconds
Process finished with exit code @

Pucynok 1: Pe3ynbratr paboTsl IpOrpaMMel, MPOITYCK B CEPEIUHE

Run: instp_01

> C:h\Users'Admin\CLionProjectshinstp_01\cmake-build-debugiinstp_01.exe
N=4

1

5

r

9

I

Fixed 1ist: 1 3 5 7 9

m g

algo_01 is faster than algo_02 by @ microseconds
Process finished with exit code @

Pucynoxk 2: Pesynsrar paboThl IporpamMmsl, MPOMYCK B Havase

Run: instp_01
[ C:h\UsershAdminh\CLionProjectshinstp_0@1%cmake-build-debughinstp_01.exe
N=4
_ 14 7 13
= - Fixed 1list: 1 5 9 13 17
=+  algo_01 is faster than algo_02 by @ microseconds
#* & Process finished with exit code @

Pucynok 3: Pe3ynbrar paboThl IpOrpaMMBbl, MPOITYCK B KOHIIE
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