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1. 3ananue Ha padory

1.1 Pa3zpaborars [uisl penieHus: HOCTaBICHHOW 3a/1a4yl aJITOPUTM; PEIIUTh
IIOCTABJICHHYIO 33/1a4y C IIOMOILBIO [TOCJIEJOBATENBHOIO MIOMCKA U MIOUCKA,
IPEIYyCMOTPEHHOTO BapuaHTOM. OLIEHUTh aJITOPUTMBI.
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2. 3ajaHue HA BAPUAHT

2.1 Haiitu 3alaHHBIE 2JIEMEHT OTCOPTUPOBAHHOM 11€JI0YMCICHHON
MMOCJICIOBATEIILHOCTH ABOMYHBIM U JTUHEHUHBIM ITOMCKOM.
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3. UcxoaHblil KO MPOrpaMMbl

// dsaa_03.cpp

// T'opbayesuu AHOpell
#include <iostream>
#include <fstream>
#include <vector>
#include <chrono>
#include <cmath>
#include <cassert>
#include <algorithm>

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();

}

typedef long long num_type;
typedef std::vector<num_type> num_list;

void test(const std::string& filename, int num);

void algo_01(const num_list &cont, const num_type &num, num_type &found); // linear search

void algo_02(const num_list &cont, const num_type &num, num_type &found); // interpolating search

int main() {
for (auto num : {68, 288, 610, 666, 665, 73720, 95210, 99998, 0, -1}) {
test("tests/snbal.txt", num);
}

for (auto num : {68, 288, 610, 666, 665, 73720, 95210, 99999, 1, 0}) {
test("tests/snba2.txt", num);
}

for (auto num : {3, 69, 610, 6666, 6656, 73720, 95210, 99999, 0, 2}) {
test("tests/snbb1.txt", num);
}

for (auto num : {3, 69, 610, 6666, 6656, 73720, 95210, 99998, 1, 0}) {
test("tests/snbb2.txt", num);
}

for (auto num : {3, 69, 610, 6666, 6656, 73720, 95210, 99991, 1, 99999}) {

test("tests/snbcl.txt", num);
}

for (auto num : {3, 69, 610, 6666, 6656, 73720, 95210, 99999, 4, 1}) {
test("tests/snbc2.txt", num);
}
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for (auto num : {1, 2, 3, 4}) {
test("tests/snlal.txt", num);
test("tests/snla2.txt", num);
test("tests/snlb1.txt", num);
test("tests/snlb2.txt", num);
test("tests/snlcl.txt", num);
test("tests/snlc2.txt", num);

return O;

}

void test(const std::string& filename, int num) {
std::ifstream data_file(filename);
int elc;
data_file >> elc;

num_list data(elc);

for (inti = 0; i <elc; i++) {
data_file >> data[i];

}

double fft, sft = fft = 0;
num_type fff, sff = fff = -1;

{
auto start = std::chrono::high_resolution_clock::now();
algo_01(data, num, fff);
time_passed(start, fft);
}
{
auto start = std::chrono::high_resolution_clock::now();
algo_02(data, num, sff);
time_passed(start, sft);
}
{
assert(fff == sff);
}

printf(

"algo_01 is %s than algo_02 by %.0f microseconds\nFound %d at: %s in %s\n\n",

(fft > sft? "slower" : "faster"), fabs(fft - sft), num,
(fff == -1? "not found" : std::to_string(fff).c_str()), filename.c_str()

void algo_01(const num_list &cont, const num_type &num, num_type &found) { // O(n)
for (inti = 0; i < cont.size(); i++) {
num_type item = cont[i];
if (item == num) {
found = i;
break;
}

}
}

Crpanuria 6



void algo_02(const num_list &cont, const num_type &num, num_type &found) { // O(log(log(n))); worst O(n)
num_type c,
1=0,
r = cont.size()-1;
while (cont[1] < num && cont[r] > num) {
num_type rv = cont[r];
num_type lv = cont[l];
if (v ==1v) {
break;
}

c=1+((num-1v) *(r-1)/ (rv-1v);
if (cont[c] < num) {
I=c+1;
}
else if (cont[c] > num) {
r=c-1;
}
else {
found = c;
return;

}
}

if (cont[l] == num) {
found = 1;
}
else if (cont[r] == num) {
found =r;
}
}

Crpanuna 7



4. TeopeTnueckne OLlEeHKH BPEMEHHOM CJI0KHOCTH AJTOPUTMOB

4.1 JIuHenHbINA TOUCK.

BpemenHas cioxHocTs anroputMma: O(n).

4.2 IHTepnoJupyIOIIUi TTOUCK.

Bpemennas cnoxxknocts anropurma: O(log(log(n))); B xymamem: O(n), Ho,
MCXOJI U3 BXOJIHBIX TAHHBIX, MOKHO TIOHSITh, YTO TAKOTO HE CIIYYHUTCS (Ha Habope
JTAHHBIX).
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5. JkcnepruMeHTAJIbHbIE OLIEHKH BPEMEHHOH M MPOCTPAHCTBEHHOM
CJIO’)KHOCTH MPOrPaMMbI

Pasmep |Hckomoe uucnio |Bpewms, algo_01, | 3aHumaemoe Bpewms, algo_02, | 3anumaemoe
BXOZIHOTO MHKDPOCEKYH/Ibl |[IPOCTPaHCTBO, |MHMKPOCEKYH/bl |TIPOCTPAHCTBO,
Habopa algo_01, GaiiTer algo_02, GaiiTer
Jl@aHHBIX

50000 68 0 8 0 40
50000 288 0 8 0 40
50000 610 0 8 0 40
50000 666 0 8 0 40
50000 665 997 8 0 40
50000 73720 1022 8 0 40
50000 95210 0 8 0 40
50000 99998 992 8 0 40
50000 0 0 8 0 40
50000 -1 0 8 0 40
50000 68 0 8 0 40
50000 288 0 8 0 40
50000 610 0 8 0 40
50000 666 0 8 0 40
50000 665 0 8 0 40
50000 73720 0 8 0 40
50000 95210 997 8 0 40
50000 99999 0 8 0 40
50000 1 0 8 0 40
50000 0 0 8 0 40
33334 3 0 8 0 40
33334 69 0 8 0 40
33334 610 0 8 0 40
33334 6666 0 8 0 40
33334 6656 0 8 0 40
33334 73720 999 8 0 40
33334 95210 0 8 0 40
33334 99999 0 8 0 40
33334 0 8 0 40
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33334 2 0 8 0 40
66666 3 0 8 0 40
66666 69 961 8 0 40
66666 610 0 8 0 40
66666 6666 8 0 40
66666 6656 0 8 0 40
66666 73720 8 0 40
66666 95210 996 8 0 40
66666 99998 0 8 0 40
66666 1 0 8 0 40
66666 0 0 8 0 40
9594 3 0 8 0 40
9594 69 0 8 0 40
9594 610 0 8 0 40
9594 6666 0 8 0 40
9594 6656 0 8 0 40
9594 73720 0 8 0 40
9594 95210 0 8 0 40
9594 99991 0 8 0 40
9594 1 0 8 0 40
9594 99999 0 8 0 40
90406 3 0 8 0 40
90406 69 0 8 0 40
90406 610 0 8 0 40
90406 6666 0 8 0 40
90406 6656 0 8 0 40
90406 73720 0 8 0 40
90406 95210 0 8 0 40
90406 99999 1015 8 0 40
90406 4 0 8 0 40
90406 1 0 8 0 40
1 1 0 8 0 40
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Ipuiaoxenue A
Pe3yabTarsl padboThl NPOrpamMMbl

C:\Users\Admin\CLionProjects\instp_01\cmake-build-debug\instp_01.exe
algo_01 is faster than algo_02 by 0 microseconds
Found 68 at: 34 in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 288 at: 144 in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 610 at: 305 in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 666 at: 333 in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 665 at: not found in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 73720 at: 36860 in tests/snbal.txt

algo_01 is slower than algo_02 by 997 microseconds
Found 95210 at: 47605 in tests/snbal.txt

algo_01 is slower than algo_02 by 1000 microseconds
Found 99998 at: 49999 in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found @ at: @ in tests/snbal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found -1 at: not found in tests/snbal.txt

Pucynox 1: Pesynwsrar pabotsr mporpammsr (1)
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algo_01 is faster than algo_02 by 0 microseconds
Found 68 at: not found in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 288 at: not found in tests/snba2.txt

algo_01 is slower than algo_02 by 996 microseconds
Found 610 at: not found in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 666 at: not found in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 665 at: 332 in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 73720 at: not found in tests/snba2.txt

algo_01 is slower than algo_02 by 997 microseconds
Found 95210 at: not found in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 99999 at: 49999 in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: @ in tests/snba2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found @ at: not found in tests/snba2.txt

Pucynox 2: Pesynbsrar paboTsl nmporpaMmmsl (2)

algo_01 is faster than algo_02 by 0 microseconds
Found 3 at: 1 in tests/snbbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 69 at: 23 in tests/snbbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 610 at: not found in tests/snbbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6666 at: 2222 in tests/snbbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6656 at: not found in tests/snbbl.txt

algo_01 is slower than algo_02 by 996 microseconds
Found 73720 at: not found in tests/snbbl.txt

algo_01 is slower than algo_02 by 997 microseconds
Found 95210 at: not found in tests/snbbl.txt

algo_01 is slower than algo_02 by 970 microseconds
Found 99999 at: 33333 in tests/snbbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found @ at: @ in tests/snbbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 2 at: not found in tests/snbbl.txt

Pucynox 3: Pesynbsrar paboTsl nporpammsi (3)
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algo_01 is slower than algo_02 by 968 microseconds
Found 3 at: not found in tests/snbb2.txt

algo_01 is slower than algo_02 by 993 microseconds
Found 69 at: not found in tests/snbb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 610 at: 406 in tests/snbhb2.txt

algo_01 is slower than algo_02 by 987 microseconds
Found 6666 at: not found in tests/snbb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6656 at: 4437 in tests/snbb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 73720 at: 49146 in tests/snbb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 95210 at: 63473 in tests/snbb2.txt

algo_01 is slower than algo_02 by 997 microseconds
Found 99998 at: 66665 in tests/snbb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: @ in tests/snbb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found @ at: not found in tests/snbb2.txt

Pucynox 4: Pesynbsrar paboTsl mporpaMmsl (4)

algo_01 is faster than algo_02 by 0 microseconds
Found 3 at: 3 in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 69 at: not found in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 610 at: not found in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6666 at: not found in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6656 at: not found in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 73720 at: not found in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 95210 at: not found in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 99991 at: 9593 in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: 1 in tests/snbcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 99999 at: not found in tests/snbcl.txt

Pucynox 5: Pesynwsrar paboTsl nmporpammsl (5)
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algo_01 is slower than algo_02 by 994 microseconds
Found 3 at: not found in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 69 at: 48 in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 610 at: 497 in tests/snbhc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6666 at: 5805 in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 6656 at: 5797 in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 73720 at: 66439 in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 95210 at: 86031 in tests/snbc2.txt

algo_01 is slower than algo_02 by 1021 microseconds
Found 99999 at: 90405 in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 4 at: @ in tests/snbc2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: not found in tests/snbc2.txt

Pucynox 6: Pesynbsrar paboTsl nmporpammsl (6)

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: not found in tests/snlal.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: 0@ in tests/snla2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: not found in tests/snlbl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: 0@ in tests/snlb2.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: @ in tests/snlcl.txt

algo_01 is faster than algo_02 by 0 microseconds
Found 1 at: not found in tests/snlc2.txt

Pucynok 7: Pe3ynbsrar paboTsl nporpamMmmsi (7)
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algo_01
Found 2

algo_01
Found 2

algo_01
Found 2

algo_01
Found 2

algo_01
Found 2

algo_01
Found 2

algo_01
Found 3

algo_01
Found 3

algo_01
Found 3

algo_01
Found 3

algo_01
Found 3

algo_01
Found 3

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

faster than algo_02 by 0 microseconds
0@ in tests/snlal.txt

faster than algo_02 by 0 microseconds
not found in tests/snla2.txt

faster than algo_02 by 0 microseconds
not found in tests/snlbl.txt

faster than algo_02 by 0 microseconds
not found in tests/snlb2.txt

faster than algo_02 by 0 microseconds
not found in tests/snlcl.txt

faster than algo_02 by 0 microseconds
not found in tests/snlc2.txt

Pucynok 8: Pe3ynbsrar paboTsl nporpammsi (8)

faster than algo_02 by @ microseconds
not found in tests/snlal.txt

faster than algo_02 by 0 microseconds
not found in tests/snla2.txt

faster than algo_02 by 0 microseconds
@ in tests/snlbl.txt

faster than algo_02 by 0 microseconds
not found in tests/snlb2.txt

faster than algo_02 by 0 microseconds
not found in tests/snlcl.txt

faster than algo_02 by 0 microseconds
not found in tests/snlc2.txt

Pucynok 9: Pesynsrat paboTs! mporpaMmsl (9)
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algo_01
Found 4

algo_01
Found 4

algo_01
Found 4

algo_01
Found 4

algo_01
Found 4

algo_01
Found 4

Process

is

at:

is

at:

is

at:

is

at:

is

at:

is

at:

faster than algo_02 by 0 microseconds
not found in tests/snlal.txt

faster than algo_02 by 0 microseconds
not found in tests/snla2.txt

faster than algo_02 by 0 microseconds
not found in tests/snlbl.txt

faster than algo_02 by 0 microseconds
not found in tests/snlb2.txt

faster than algo_02 by 0 microseconds
not found in tests/snlcl.txt

faster than algo_02 by 0 microseconds
0 in tests/snlc2.txt

finished with exit code 0

Pucynok 10: Pe3ynbsratr paboTsl nporpammsl (10)
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