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1. 3ananue Ha padory

1.1 Pa3zpaborars nmporpammy, JeMOHCTPUPYIOIIYIO OCHOBHBIE ATaIbl paObOTHI C
X31I-TabauaMu — (GOpMHUPOBAHKE X3111a, TIOTYyUYEHUE JAHHBIX, pa3pellieHne
KOJIJIU3UH.

Crpanuna 3



2. 3ajaHue HA BAPUAHT

2.1 Xsm-tabnuia ¢ MmetoaoMm xamupoBanue MDS (B3st Murmur Hash) u
pPELIEHHEM KOJTU3UM METOJIOM OTKPBITOM aIpECallrH.
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3. UcxoaHblil KO MPOrpaMMbl

// dsaa_04.cpp

// Topbayesuu AHOpell
#include <iostream>
#include <fstream>
#include <vector>
#include <chrono>
#include <cassert>
#include <algorithm>
#include <unordered_set>

typedef int num_type;
typedef double long_type;

class PseudoMurmur {
private:
static inline uint32_t avalanche(uint32_t val) {
val *= 0xcc9e2d51;
val = (val << 15u) | (val >> 17u);
val *= 0x1b873593;
return val;

}

public:
static uint32_t hash_32(const uint32_t &value) {
uint32_t h = Oxdeadbeef;
h A= PseudoMurmur::avalanche(value);
h = (h << 13u) | (h >> 19u);
h *=5;
h += 0xe6546b64;
h A= 4u;
hA=h>> 16y;
h *= 0x85ebcabb;
hA=h>> 13y;
h *= 0xc2b2ae35;
hA=h>> 16u;
return h;

struct HashableNode {
num_type value = 0;
bool used = false;

HashableNode() = default;

explicit HashableNode(num_type value) : value(value), used(true) {}

uint32_t hash() const { // NOLINT(modernize-use-nodiscard)

return PseudoMurmur::hash_32(this->value);

}

bool operator==(const HashableNode &other) const {

return this->used == other.used && this->value == other.value;
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class IntHashtable {
private:
std::vector<std::unordered_set<num_type>> _data;

uint32_t _find_real_pos(HashableNode value) {
auto pos = value.hash() % _data.capacity();

auto set = _data[pos];
auto it_pos = set.find(value.value);

return it_pos == set.end()? -1 : *it_pos;
}
public:
IntHashtable() {
this->_data = std::vector<std::unordered_set<num_type>>(23);

}
~IntHashtable() = default;

void put(num_type value) {
auto ppos = HashableNode(value).hash() % _data.capacity();
this->_data[ppos].insert(value);

}

num_type find(num_type value) {
return this->_find_real_pos(HashableNode(value));
}

void remove(num_type value) {
auto ppos = HashableNode(value).hash() % _data.capacity();
auto pos = this->find(value);
if (pos !=-1) {
this->_data[ppos].erase(value);
}
}

[[maybe_unused]] uint32_t capacity() const { // NOLINT(modernize-use-nodiscard)
return this->_data.capacity();

}

uint32_t size() const { // NOLINT(modernize-use-nodiscard)
int real_size = 0;
for (const auto &ref : this->_data) {

real_size += ref.size();

}
return real_size;

}

|5

inline void time_passed(std::chrono::system_clock::time_point start, long_type &holder) {
auto stop = std::chrono::high_resolution_clock::now();
auto duration = std::chrono::duration_cast<std::chrono::microseconds>(stop - start);
holder = duration.count();
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template<typename T>
T input(const std::string &message="") {
if (message.length() > 0) {
std::cout << message << " ";

}

std::cout << ">>>";

T out;
std::cin >> out;
return out;

void test_insertion(IntHashtable &hashtable);
void test_search(IntHashtable &hashtable);
void test_deletion(IntHashtable &hashtable);

int main() {
IntHashtable el;

test_insertion(el);
test_search(el);
test_deletion(el);
test_search(el);
test_deletion(el);
test_search(el);

return 0;

void test_insertion(IntHashtable &hashtable) {
std::vector<num_type> in_nums;
int is_manual = input<int>("Manual insertion? [1 = yes; other = no]");
if (is_manual == 1) { // users input can be O(inf), so we can read unput to vector and then use it
int N = input<int>("How many numbers you wish to input?");
for (inti=0;i <N;i++) {
int cv = input<int>("num");
in_nums.push_back(cv);
}
}

else { //reading from disk can also take a lot of time, so the same approach
std::ifstream ifs("tests/snbal.txt");

int N;

ifs >> N;

for (inti=0;i<N;it++) {
int cv;
ifs >> cv;
in_nums.push_back(cv);

}

}

auto start = std::chrono::high_resolution_clock::now();
long_type end;

for (const auto &ref_num : in_nums) {
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}

hashtable.put(ref_num);
}

time_passed(start, end);

printf("Insertion of %d items taken %.0f microseconds\n", in_nums.size(), end);

void test_search(IntHashtable &hashtable) {

std::vector<num_type> in_nums;
int is_manual = input<int>("Manual search? [1 = yes; other = no]");
if (is_manual == 1) {
int N = input<int>("How many numbers you wish to search?");
for (inti=0;i<N;it++) {
int cv = input<int>("num");
in_nums.push_back(cv);
}
}

else {
o+ ++ -+ +-

in_nums = { 140, 282, 26306, 72218, 4567, 69069, 45670, 69068, 45679 };
}

auto start = std::chrono::high_resolution_clock::now();
long_type end,;

for (const auto &ref_num : in_nums) {

printf("%d - %s found\n", ref_num, hashtable.find(ref_num) == -1? "not" : "");

}

time_passed(start, end);
printf("Search of %d items taken %.0f microseconds\n", in_nums.size(), end);

void test_deletion(IntHashtable &hashtable) {

std::vector<num_type> in_nums;
int is_manual = input<int>("Manual deletion? [1 = yes; other = no]");
if (is_manual == 1) {
int N = input<int>("How many numbers you wish to delete?");
for (inti=0;i <Nj;it++) {
int cv = input<int>("num");
in_nums.push_back(cv);
}
}

else {
A+ 4+ +--+ +-

in_nums = { 140, 282, 26306, 72218, 4567, 69069, 45670, 69068, 45679 };
}

auto start = std::chrono::high_resolution_clock::now();
long_type end,;

for (const auto &ref_num : in_nums) {
hashtable.remove(ref_num);

}

time_passed(start, end);
printf("Deletion of %d items taken %.0f microseconds\n", in_nums.size(), end);

Crpanuna 8



for (const auto &ref_num : in_nums) {
assert(hashtable.find(ref_num) == -1);

}
}
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4. TeopeTnueckne OLlEHKH BPEMEHHOM CJI0:KHOCTH AJTOPUTMOB

4.1 Beraska: O(1) (a1 3a11UThI)
4.2 Tlouck: O(n) (aJ1s 3a1TUTHI)

4.3 Ynanenue: O(n) (1715 3aIIUThI)
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5. JkcneprMMeHTAJIbHbIE OLIEHKH BPEMEHHOH M MPOCTPAHCTBEHHOM

CJI0KHOCTH MPOTPAMMBbI

Paszmep BcraBka, ITownck, 9 >1EMEHTOB, Vnanenune, 9
BXOJTHOTO MUKPOCEKYH/IbI MHUKPOCEKYH/IbI AJIEMEHTOB,
Habopa MUKPOCEKYH/IBI
JTAHHBIX
500 0 11942 0
1000 996 10985 0
2000 997 16956 995
2500 1022 11965 997
5000 1990 10970 992
7500 3990 12961 996
10000 4989 16955 1995
20000 14962 14958 1993
25000 14952 17963 3990
50000 28918 15960 6980
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[Mpuaoxenune A
Pe3yabTarhl padoThl NPOrpaMMbl

ershAdmin\CLionProjectshinstp_01\cmake-build-debug\instp_01.

insertion? [1 = yes; other = no] >

ion of 50000 items taken 17952 microseconds
l search? [1 = yes; other

found

found

found
4567 - not found
9 - not found
found
found
45679 - not found
earch of 9 items taken 14958 microseconds
= no] »»»2

148 - not found
- not found
86 - not found
18 - not found
4567 - not found
69869 - not found
45678 - not found
69868 - not found
45679 - not found
f 9 items taken 15956 microseconds
ual deletion? [1 = yes; other = no] >>>»2
f 9 items taken 5035 microseconds

= yes; other = no] >»>2

26306 - not found
18 - not found
- not found
not found
not found
not found
not found
Search of 9 items taken 12969 microseconds

Process finished with exit code @

Pucynoxk 1: pe3ynbrar paboThl IpOrpaMMbl
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