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D. idx(a, b, c)
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fwIZLH DAG (B@XAE ) B9 DeepCopy
XE—BRENE, e 7HREGIEREZE (MEE%).
ERR:

1. iEE AROZBB# 42 DeepCopy HEniziE

2. RIZARNIZBERIE X MRS

XNOMEE, FEENTR, TRREA {value, Collection neighbors} gfalLA

T, BB R—RENSEN.

(RIEANIZERIFTEEXIIESY, MRAFBEEEX (EMIPIN) FEIEER
Vi

] j\o

ERNE DT LA E X RIRRVEIREE, B Collection FTBT RESMILLT . HAE(]
EX L,

BrIRIEASE Collection #1 Collection ZEX (Node EEIRE edge), ZEBANE
Ve AN T HERERAERE, X1 OK.,

HIREMENGEMERSE.

B8 E—LwEAFEER mutable variable EEIREWER, BWIREWE N ITEELL
K immutability #1 thread safety 89i&, WFHRAVREA RN LR KIVRD I,
WFFE—HEE OK B,

3. fwizEM
—RARRIZ RS ERYZMIE!IT /DFS LI, R AT LIEREMEX (10 BFS)

L Java 1.
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public static Collection<Node> DeepCopy (Collection<Node> nodes) {
Collection<Node> newNodes = new ArrayList<>();
Map<Node, Node> copyMap

= new HashMap<>() ;
for (Node node : nodes) {
e

newNodes . add (copyNode (node, copyMap)) ;

}

return newNodes;

}

private Node copyNode (Node node, Map<Node, Node> copyMap) {
if (copyMap.containsKey (node)) {
return copyMap.get (node); // SBIE nullability check

}

Collection<Node> newNeighbors = new ArrayList<>();
for (Node neighbor : node.getNeighbors()) {
newNeighbors.add (copyNode (neighbor, copyMap)) ;

}

Node newNode = new Node (node.getValue (), newNeighbors) ;
copyMap.put (node, newNode) ;
return newNode;

4. Efts

XANRIZENITE, £FBIAYEBIF69755F wrapper TiAZ BRI S AE, HILK
EMNEENN, BREAXERXSOHERRBE—PENRIRINR.

KEEZEFREAZIEAE DeepCopy BEEFEBRIFEINEH X LLBARZI B Map,
EMEERTH, HAMRERATS, JUBEEIERBRIE DeepCopy — M,
HRLRBEEMEKT .

BEBIERESSARY, STl follow up: WEKRERE, B—MREADEZEGELELRSE
A9 (WNRTE Node PREAF—LIRNTE, EEMap (FAEREE
7 ), SLAENESNE R &R S e 2 SEAYIE)RE .

~

5S4k Follow up Big(O): BFEEZE (O (V) + O(E))
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Prim’ s algorithm ZEE% (B OE%):




26 > midamo17

C++ LI

void prim() {
priority_gueuve<ii, vector<ii>, greater<ii>> pq;
for (auto p : e[8]) {
pg.push(p);

visited[B] = true;
int cost = @;
while (!pg.empty()) {
auto [w, u] = pg.top();
pg.pop();
if (lvisited[u]) {
visited[u] = true;
cost += w;
for (auto p : elul) {
if (!visited[p.second])
pg.push(p);
}.
}
}

cout << "MST's cost is " << cost << endl;

}
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EER 018

IETICASRER, #Bithtit 0x80008000 4bAY 32 {uEHHERISE 10 {UFFIARY 7 LR E
39 OXAAo

ERR:
1.3 C BIZIZERRVIERE

2. XXt o)AV

]
il

unsigned int tmp;
tmp = *(volatile unsigned int *)0x80008000;
tmp = (tmp & (~(0xff<<10))) | (OXAA << 10);

*(volatile unsigned int *)0x80008000 = tmp;
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iR 019
E2NT java BAtigeS), X HashMap 2EZE .

IRITHwIESEHN—1HE LRU SHIRIBRNEFER

IR
_%1}4}

public class LRUMap<K,V> extends LinkedHashMap<K, V>

{
protected final int maxEntries;

public LRUMap( int maxEntries)

{
}

public LRUMap (int initialEntries, int maxEntries)

{

this (16, maxEntries);

super (initialEntries, 0.8f, true);
_maxEntries = maxEntries;

}

@Override
protected boolean removeEldestEntry (Map.Entry<K,V> eldest)

{
}

return size() > maxEntries;

mitee 020
— N miENASRESEREIMNEREEER?

2

R 1. BRI E; 2. BB E; 3. BaaS IRSHL

29
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RN APEERERINISHTHEMSOAFHIANER, USHBLUSIERNME. 8
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EF WAL

KD RE2EE TR HME L, —BMsS, ETEHEELLRRIT, KD RS MEETE
b =AY; BETEEERSHT, ZA 2 BRU AR NINE, HiERE, XIT—HR
SEXATENWBE A EEREENAIE,

e&ETE

LSH(Locality-Sensitive Hashing) @ E TFHIRERE L. ST F/NSUREMFHIREAIZL
1BE (JLA million— JLHA million), EF LSH B/ 28R MMEEERIERE . X5
ma 2 NMFEIE FALCONN 1 NMSLIB.,

KEEWHE

K&E8Hi%, Bl vector quantization., EREEUWRB T, KEEWARIEIF
BREREE, (LELINREE L, E—MEXEstAE. MERLERS, O
SBWHIEXPQ AR A,

WFRIELESE (JLEA milion KL L), EFXRESHAEEZ— P PENIERE,
afLAFHA Faiss FTRRETHE,

BETENGE:

EHF k- im48E4iE (k—neighbor—graph construction). FIERTAESENEX
NSG, BPAEFENEZE.
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(label propagation ).
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SELR. RSMABNEEZEAKTHREE, BREE, SHREEL. sIRiTE
EAFFRERENRR, SHMREIZHRARENIRR. —ARAEH, guava &
hSREIBEIE, A sentinel fEARSIRIMAIFIENAF.

EiHER 024

free -m <L, buffer #l cached FEMHAE X, EHARXEI? —/+ buf-
fers/cache BHIREM4, PAIRHAER?

SELE. puffer EHIRFHNEEE MK, cache {E5 pagecache BIRE, XHE4E&
4519 cache,

BEERNZFEEH® SANSE (Used-buffers—cached), EEREXOEANSE
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CINE: FREHRK %

Offer 5000 _

EizlER
| B R,
| AOFTFS GPU SkIH{T i STIERETR?

HiftinER L aEn

IERZRN [ RIEA A ERIZ 0TS, BRI FE

—HIR A EAIRIERS A .

HBEEERfZ. Al/HPC/BigData KitBEEMRIES

HERERD

mEXRZE 4 PN



https://developer.aliyun.com/article/765422

36 > midaE025
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BEIME—MEER (IRBRMTLIA rand(seed) K ), FithiaEREREM
BEF (LIFTERYSMRLAEFERSE) T slot MAARMLLE., MREFHIKE (F
HERMRRIPSR), RAPRERKE, RIRAEFHRFERE, —F£xHEHh, —£FH
B, HEXMER TRFSHERE

FAER. THNNBEHREEESLIEER, 87 slot UERBT—MTHEEX
FHit. TEEWNRELIN—PIEFRRBEERNLERBETLN.

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

#define HASH TBL SZ 100000
int hsh_ary[HASH TBL_SZ];

int hash stati( int ratio )
int i, slots occu = 0;
int max _collision = 0;
int ele nr = ratio * HASH TBL Sz / 100;
double avg_col_len;

if( ratio <=0 || ratio > 100 ){
printf ( “Error parameter: ratio must be between 1-100.\n" );
return -1;

}

for( i = 0; i < HASH TBL_SZ; ++i ){ // oI/l memset() F&#UE
hsh ary[i] = 0;

D

for( i = 0; 1 < ele nr; ++i ){
uint32 t idx = rand() % HASH_TBL_SZ;
if( hsh ary[idx] == 0 )({
slots occu ++;
1
hsh_ary[idx] ++;
if( hsh ary[idx] > max collision ) {
max_collision = hsh aryl[idx];

}



avg_col len = (double)ele nr/slots occu;
double slot ratio = (double)slots occu/HASH TBL SZ;
printf( “slot occupied ratio =%f, avglen = %f, max collision = %d\n”,

slot_ratio, avg_col_len, max collision );

double access nr;

i

s

access nr = 0.5 * avg_col len + 0.5 * avg col len * slot ratio;
printf ( “average access number (50%% hit) = %f\n", access nr);

1
int main(int argc, char**argv)
{
hash stati(10);
hash stati(20);
hash_stati(50) ;
hash stati(80);
hash stati(100);
1

51+ 5 IXERREL

slot occupied ratio =0.095280,
average access number (50% hit)
slot occupied ratio =0.181190,
average access number (50% hit)
slot occupied ratio =0.392900,
average access number (50% hit)
slot occupied ratio =0.551120,
average access number (50% hit)
slot occupied ratio =0.632040,
average access number (50% hit)

avglen = 1.

= 0.574769

avglen = 1.

= 0.651907

avglen = 1.

= 0.886294

avglen = 1.

= 1.125795

avglen = 1.

= 1.291089

049538,

103814,

272588,

451589,

582178,

max_collision =
max_collision =
max_collision =
max_collision =

max_collision =

025 <

37
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WA J: dimention 73 NxN B98¢H A, B, #HiERIEEC;, EZESHMEWMTE
GPU £H17itE&EHEMk. B1%EE C BEA— element

#include <math.h>
#include <iostream>
#include “cuda runtime.h”
#include “kernel.h”
#include <stdlib.h>

using namespace std;
__global _ void matrixMultiplicationKernel (float* A, float* B, float* C, int N) {

int ROW = blockIdx.y*blockDim.y+threadIdx.y;
int COL = blockIdx.x*blockDim.x+threadIdx.x;

float tmpSum = 0;

if (ROW < N && COL < N) {
// each thread computes one element of the block sub-matrix
for (int i = 0; i < N; i++) {
tmpSum += A[ROW * N + i] * B[i * N + COL];

}

C[ROW * N + COL] = tmpSum;

void matrixMultiplication(float *A, float *B, float *C, int N){

// declare the number of blocks per grid and the number of threads per block
// use 1 to 512 threads per block
dim3 threadsPerBlock (N, N);
dim3 blocksPerGrid (1, 1);
if (N*N > 512)
threadsPerBlock.x = 512;
threadsPerBlock.y = 512;
blocksPerGrid.x = ceil (double (N) /double (threadsPerBlock.x)) ;
blocksPerGrid.y = ceil (double (N) /double (threadsPerBlock.y)) ;

matrixMultiplicationKernel<<<blocksPerGrid, threadsPerBlock>>>(A, B, C, N);
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SPEVNEIBR—, BIEEZRE O(m+n), RE&KIMHE

ik 2. oA EmNEEEEREFHIEG.
1) H array1[k/2-1] == array2[k/2—1] WiR[E] array1[k/2-1] 2i& array2[k/2-1]

2) Harray1[k/2-1] > array2[k/2-1] W array2 £ [0,k/2-1] SEEIRAI TR —ELL
arrayl1. array2 8HE%E kM 7mE/N, gJUABEE array2 7 [0,k/2-1] SEEIW
AT
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1) array1[k/2—1] == array2[k/2—1] return array1[k/2-1]

2) array1 8 array2 A=Y, return array1[k—-1] 2t& array2[k—1]
3) k==1 07, iR[E] min(array1[0],array2[0])

FfEaE2«E O(log(m+n))
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42 >

CINE: FREHRK %

Offer 5000 _

Eiﬁ%ﬂ

SE—REERNMUFRESEFER, FAHFsERT =

| EEFERRAF

Bt~ mEIlEn

WEREE=HANREM~mTRIBRERFWE "M, BOTHE
BEFE, DHINRGENFE, KREURMIEEE R, K
BT ERNNEREMKRE, WR%E, IR, SHEESS
FHEES, MAORIEFEHFUREE,

BN, EEFHEEFRERS 3 MR

HiBRiEE D



https://developer.aliyun.com/article/765428

EnER 029
B[E—NREBRRMTAIESFER, HFEHFEETR.

AFERRE NULL, FEREFATREIAR.

W

EE

i

struct List

int val;
struct List *next;

List* FindStart (struct List *head)

{

if (head == NULL || head->next == NULL)

{

return NULL;

struct List *slow = head;
struct List *fast = head;
struct List *meet = NULL;

while (fast != NULL && fast-s>next != NULL)

{

slow = slow->next;
fast = fast->next->next;

if (slow == fast)

{

meet = fast;
break;

if (meet == NULL)

{

return NULL;

slow = head;
fast = meet;

HEiR#029 <
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while (slow != fast)

slow = slow->next;
fast = fast->next;

}

return slow;

mEfeR 030

BE—BEHE, BESRE0, tkin(7, 8,10, -24,15,11]
1. FeE R ARYES T EARIFN

2. FHFBAREL FE AL index

3. HHRRIMERXANEEFEHAEELE index

2. 0afE, BUREE, DRFURIEE

3. fEE R B T ABTRNAIRE

W

SEESR

M

1.0 (n) 8%, NBIEEEINFICRER, SRF/NTFTHENTEFT 08, NTF—
P FFHAEFEM. IR

a) ERAVERINTLLIE

b) ICRIAIEERIEE
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c) NFIERNTEHT, E5EME?
2. ERIVERAIFIRIET R, FHFIRITEELE index
3. LR 1 FIVNFHRENTET 0, URERBEI—HFINRAML, FHKE

vector<int> getSum(vector<int>& nums) {
int n = nums.size();
int ans = nums([0], 1 = 0, r = 0;
int cur = nums[0], tl;

for (int i=1; i<n; ++1i) {
cur += nums[i];
if (cur > ans) {
ans = cur;
1 = glg
r =1;
1
if (cur < 0) {
cur = 0
£l =1
1
1

return {ans, 1, r};
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