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Bbinyck#2: ITpeHUpoOBKa — aKTyasbHble BONPOCbI U 3adUl OT BeayLux
KOMMAaHUM

MporpammupoBaHve™, 3aHnmaTenbHble 3agaykn, bnor komnanum Spice IT Recruitment

Ha aToi Heaene Mbl Nny6nnkyem noabopky M3 3ajad M BONpoCoB, KOTopble AA&T Ha cobecenoBaHumax Uber. 3agaun nogobpanu pasfiMyHoOro ypoBHs
cnoxHoctn oT «Easy» no «Hard», yTo6bl BCeM 6b1710 MHTEPECHO. YCOBME AAHO Ha aHMIMNCKOM Si3bIKe.

OTBeTbI, Kak M NpoLwbli pa3, onybnukyem B TeyeHne Heaenn. KpyTo, ecnu Bbl 6yaeTe nucaTb B KOMMEHTapUsiX CBOW BapuaHTbl peLleHunin )
Bonpochbi:

1. Kakue KPI Bbl 6bl UCMONb30Banu, ecnu 6bl 3anyCcTUAn HOBbIM cepBuc Uber B onpeaeneHHoi YacTn M1pa U XOTeNnu 3HaTb, HAaCKOJIbKO OH yCreleH?
2. KakoW npoekT, Haj KOoTopbIM Bbl paboTanu, npoBanuics? Mornu 6bl Bbl caenatb YTo-HUbyaAb, YTo6bl NpeaoTBpaTUTbL ero nposan?

3apaum:

Design a stack that supports push, pop, top, and retrieving the minimum element in constant time.

push(x) — Push element x onto stack.

pop() — Removes the element on top of the stack.
top() — Get the top element.

getMin() — Retrieve the minimum element in the stack.

Example:

MinStack minStack = new MinStack();
minStack.push(-2) ;

minStack.push (0) ;

minStack.push (-3);

minStack.getMin () ; --> Returns -3.
minStack.pop () ;

minStack.top () ; --> Returns 0.

minStack.getMin () ; --> Returns -2.

Design a data structure that supports all following operations in average O(1) time.

insert(val): Inserts an item val to the set if not already present.

remove(val): Removes an item val from the set if present.

getRandom: Returns a random element from current set of elements. Each element must have the same probability of being returned.

Example:

// Init an empty set.

RandomizedSet randomSet = new RandomizedSet () ;

// Inserts 1 to the set. Returns true as 1 was inserted successfully.

randomSet.insert (1) ;

// Returns false as 2 does not exist in the set.

randomSet.remove (2) ;

// Inserts 2 to the set, returns true. Set now contains [1,2].

randomSet.insert(2) ;

// getRandom should return either 1 or 2 randomly.

randomSet.getRandom() ;
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// Removes 1 from the set, returns true. Set now contains [2].

randomSet.remove (1) ;

// 2 was already in the set, so return false.

randomSet.insert(2) ;

// Since 2 is the only number in the set, getRandom always return 2.

randomSet.getRandom() ;

Serialization is the process of converting a data structure or object into a sequence of bits so that it can be stored in a file or memory buffer, or
transmitted across a network connection link to be reconstructed later in the same or another computer environment.

Design an algorithm to serialize and deserialize a binary tree. There is no restriction on how your serialization/deserialization algorithm should wc
just need to ensure that a binary tree can be serialized to a string and this string can be deserialized to the original tree structure.

For example, you may serialize the following tree

1

/\

23

/\

45

as "[1,2,3,null,null,4,5]", serializes a binary tree. You do not necessarily need to follow this format, so please be creative and come up with differ
approaches yourself.

Note: Do not use class member/global/static variables to store states. Your serialize and deserialize algorithms should be stateless.
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data = []

mins = []

def empty() : return not data
def gettop() : return data[~0]
def getmin() : return mins[~0]
def push (v)

m = getmin() if not empty() and getmin() < v else v
data.append (v)

mins.append (m)

def pop () :
mins.pop ()

return data.pop ()
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data = []
mins = []
def empty() : return not data
def gettop() : return datal[~0
def getmin() : return data[mins[~0]]
def push (v)
m = mins[~0] if not empty() and getmin() < v else len(data)

data.append (v)

mins.append (m)

Mpaeaa, ecnu y Hac eCTb HECKOMbKO OAVMHAKOBbBIX MUHUMATbHbBIX 9NIEMEHTOB, TO BOMPOC, Ha KOTO U3 HUX OTAABAaTb CCbINKY, OCTAETCst OTKPbITLIM. (Perynupyercsi, B 4acTH
BbIGOPOM onepatopa < unum <=)

=

Ll nickolaym 24 mas 2017 B 16:44

)

3agaya Npo MHOXECTBO YHMKasIbHbIX 3MEMEHTOB CO Crly4aniHbIM JOCTYMOM.
MoHsATHOE Aeno, YTo 3To Xell-Tabnuua.

A

M

ANs Toro, YToGbl 3thPEeKTUBHO peanu3oBaTth CryyaiHbIi 4OCTYN, ByAeM XpaHWUTb 3MeMeHTbl B CrOWHOM MaccvBe.

0XHO caenaTh Takyt xelw-Tabnuuy ¢ camoro Havana (Ha Tpéx MaccmBax), HO 3TO JOBONbLHO MyTOpPHOE 3aHaTue. (A aenan B 60eBoM koae, korga 6oporcs 3a

I'IpOV|3BO,E|VITeJ'IbHOCTb).
Wnu BHecTn HeGOl‘IbLIJy}O M30bITOYHOCTb, ncnonb3ys rotoBble xeww-Tabnuupbl u3 CTaHOapTHbIX 6ubnuoTek.

def add (v)
if v in D
return False
D[v] = len (V)
V.append (v)

return True

def pop (V)
if v not in D
return False

i = D.pop(v)

if i == len(V)-1
V.pop ()

else
V[i] = V.pop()
D[V[i]] = i

return True

R = random.Random ()
def randvalue ()

return V[R.randint (0, len(V)-1)]

<

Ll nickolaym 24 mas 2017 B 17:54

Cepuanusaums gepesa.
BoT uncTto Ans Toro, 4To6bl pazHoo6pa3nTb NOAXoAbI.

Kakum cnocobom Mbl MOXXeM CTpouTb AepeBo? Hanpumep, nocneaoBaTerlbHOCTbIO KOMaH/, CTEKOBOW MalLWHBbI
— NUL — nonoxwuTb Ha CTeK HyneByto 3arnyLuKy
— NODE(«sss») — B35iTb CO CTeka [ABa y3rna, co3aTb KOPHEBOW y3en CO 3HaYEHMEM «SSS» U NOALEPEBbAMU, MOMOXUTL 06paTHO Ha cTek

Kaxxpasi komaHaa 3aHMMaeT oguH GUT onepatopa nioc, ecnu Haao, onepana. Ho Bpag nu Mbl 6yaem yxumatb fo GUTOB, — TO eCTb, KaXabli onepaTop — 370 Le
6anT. Moatomy BBEAEM BonbLLE ONEPATOPOB:

— B(str) — y3en-nucT, 6e3 nogaepeBbeB

— L(str) — y3en c neBbiM nogaepeBomM

— R(str) — y3en ¢ npaBbIM noaaepesom

— D(str) — y3en ¢ gBymsi nogaepeBbsiMu

Cepuanusauns — 3To BOCXOAALLMIA 06xoa AepeBa (ecnm Y Hac Aepeso ABYCBSI3HOE, TO OH AenaeTcs 3a NMHeNHoe BPeMsi U C KOHCTaHTHOWN I'IaMFlTblO) W Bblaava
COOTBETCTBYHLLNX KOMaHA.
[ecepranu3auns — UCNONHEHNe 3TUX KOMaHA,.

https://habrahabr.ru/company/spice/blog/329208/ 3/7


https://habrahabr.ru/users/nickolaym/
https://habrahabr.ru/users/nickolaym/
https://habrahabr.ru/users/nickolaym/
https://habrahabr.ru/users/nickolaym/

02.06.2017

Bbinyck#2: ITpeHnpoBka — akTyanbHble BOMPOCHI U 3a4a4un OT BedyLmx komnanum / bnor komnanum Spice IT Recruitment / Xabpaxabp

def serialize (node)

v, 1

if 1

, r = node

for s in serialize(l)

if r

for s in serialize (r)

c =

yiel

"DRLB" [ (not 1)*1 +

d ¢ + repr(v)

def serialize tree(node)

for s in serialize(node)

yiel

d "o .

def deserialize_tree (ss)

node
whil

cs

el

el

el

el

no

s =[]
e True

= next (ss)

pass

if ¢ == 'L

1 = nodes.pop ()

if ¢ == 'R'

r = nodes.pop ()

if ¢ == 'D'

r = nodes.pop (

1 = nodes.pop ()

se

assert False, "bad

des.append((v,1l,r)

assert len(nodes) == 1

return nodes[0]

T = (0

print

with o

for sss in serialize tree(T)

1\na a a',
('""2"', None,None) ,

(mr3m
3ty
('4',None, None) ,

('5',None,None) ) )

'ORIGINAL:', T

pen('tree.txt', 'w'

: yield s

: yield s

(not r)*2] #

command

) as f

S = '\n'.join(serialize tree(T)

print

S

: yield s

%$s %s" % (repr(c)

: print >>f,

Tl = deserialize_tree(iter(S.splitlines()))

print

with o
12 =
print

b

@nickolaym Xait, cnacnbo 3a akTMBHOCTb W PELLEHUS :)

'FROM STR:', T1

pen('tree.txt') as

deserialize tree((s[:~0] for s in f)

'FROM TXT:', T2

f

sverhnovaia 29 mas 2017 B 12:49

Sss

Hwxe ByaeT BapuaHT, B3sTbIA C UCXOLHOTO pecypca.

Nikolay_Ch 29 man 2017 B 12:49

repr (v))

Tam GyaeT LOCTAaTOYHO OAHOTO CTeka, TOMbKO Mose AaHHbIX AOIHKHO codepkaTb ABa MoMs: OCHOBHOE — COBCTBEHHO XpaHsILLEECs: 3HaYEHVE U BCTIOMOraTeribHoe Mor
3HaYEHVEe MUHUMYMa, KOTOpoe BbIfo A0 TekyLero 3HaveHus. Torga MUHUMYM Beerga xpaHutcs B TOMoBOM afieMeHTe BO BCMIOMOraTesisHOM Morie, a BCe onepauum ¢
OyAyT BbINOMHATHLCA 32 KOHCTAHTHOE BPEMS.

https://habrahabr.ru/company/spice/blog/329208/
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B -
nickolaym 1 uioHs 2017 B 14:33

A, Hy fla, cTek nap nsomopdeH Moew nape CTEeKOoB :)

horsones 24 mas 2017 B 18:04

Bbino 66l nonesHo Ans Kaxaow 3agayum ykasblBaTb CCbiNKy Ha LeetCode u Cnmcok KoMnaHuin, KOTopble CrpaluMBaloT 3TOT BOMPOC (Crncok OCHOBHLIX BOMPOCOB KPYIHbLIX
KOMMNaHuin);

e 155 Min Stack Google, Uber, Amazon u gp.

e 380. Insert Delete GetRandom O(1) CornacHo CTaTUCTHKE MO CChISIKE BbILLIE HE OYeHb YacTbl BONPOCcH Nnbo nosiBUNCSA HedaBHO.

e 297. Serialize and Deserialize Binary Tree Amazon, Facebook u gp.

Tem Gonee 4To TekcT 3agad 1 B 1 coBnagaer.

u sverhnovaia 29 mas 2017 B 13:14 (kommeHTapui 611 U3MEHEH)

Papyer, 4To Bbl peluaeTe 3agaqu :)
Hwxe ny6nmkyem no ogHOMY peLleHuWio C UICXOAHOTo pecypca. TeKCT OCTaBUNM Ha aHIMUIACKOM, YTOBbI n3bexaTb HeJONOHUMaHWS.

Atention! Spoiler!

1.PeweHune Ha Java c ucnonb3oBaHWeM OQHOIO CTeKa:

class MinStack {
int min = Integer.MAX VALUE;
Stack<Integer> stack = new Stack<Integer>();
public void push (int x) {

if(x <= min) {
stack.push (min) ;
min=x;

}

stack.push (x) ;

public void pop() {
if (stack.pop() == min) min=stack.pop();

public int top() {

return stack.peek();

public int getMin() {

return min;

2. MpocToe pewenne Ha Python
We just keep track of the index of the added elements, so when we remove them, we copy the last one into it.

From Python docs (https://wiki.python.org/moin/TimeComplexity) we know that list.append() takes O(1), both average and amortized. Dictionary get and set functions tak
average, so we are OK.

import random
class RandomizedSet (object) :

def _ init (self):

self.nums, self.pos = [], {}

def insert(self, wval):
if val not in self.pos:
self.nums.append (val)
self.pos[val] = len(self.nums) - 1
return True

return False

def remove (self, wval):

if val in self.pos:

idx, last = self.pos[val], self.nums[-1]
self.nums[idx], self.pos[last] = last, idx
self.nums.pop(); self.pos.pop(val, 0)

return True

return False
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def getRandom (self) :

return self.nums|[random.randint (0, len(self.nums) - 1)]

3. PeweHne Ha C++

class Codec {
public:

string serialize (TreeNode* root) {
if (root == nullptr) return "#";

return to_string(root->val)+","+serialize(root->left)+","+serialize(root->right);

TreeNode* deserialize (string data) {
return mydeserialize (data);
}
TreeNode* mydeserialize (string& data) {
if (data[0]=="#') {
if (data.size() > 1) data = data.substr(2);
return nullptr;
} else {
TreeNode* node = new TreeNode (helper(data));
node->left = mydeserialize (data);
node->right = mydeserialize (data);

return node;

}
private:
int helper(string& data) {
int pos = data.find(',"');
int val = stoi(data.substr(0,pos));
data = data.substr (pos+l);

return val;

Tonbko NosIHONpaBHble NOMb30BaTENN MOryT OCTaBJiIATb KOMMEHTapUun. BOﬁﬂMTe,ﬂOXaﬂyﬁCTa.

CAMOE YNTAEMOE Pasp:

Ceivac CyTKM Hepens Mecs,

[a, Python MmeaneHHbIii, HO MeHsA 3TO He BOMHyeT

1 +38 © 14k * 84 o 107

Ataka Ha AB-TecT: peuent 'R'+t(101)+'es46'

1 +93 © 9,7k * 50 W 45

StringBuffer, n kak Taeno n36aBuUTbCA OT HAacNeAus CTaporo Koaa

1 +15 © 5,1k * 21 -, 19

Mouck no gepesy metoaom MoHTe-Kapno n KpeCcTuKU-HONUKN

1 49 © 1,9k * 28 Mo

Kak nomeHblue 6eCnoKouTbCA 0 CO6CTBEHHO 6e34apHOCTU

1 +69 © 31,2k % 208 W 146

MHTEPECHBIE NYB/TUKAL NN
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Orange Pi 2G-10T — ngeanbHblit ogHONNATHUK Ans loT

© 2,4k * 23 - 13

Pandemic: uHcTpymeHT LIPY ans cKpbiTOi noameHbl (haiinos

© 2,3k x5 ™o

Heb6ecHblii Tuxoxog: «Mouta Poccun» 3agymanacb 0 CO6CTBEHHON aBUAKOMNAHUN

© 2,7k * 0 W 35

B npegaBepuu Nensen6bara: Grid Dynamics o TeCTupoBaHuu

© 801 * 7 o

Kak caenaHo MHTPO Ha 64k

© 4,7k % 53 s
AkkayHT Pa3paenbl
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Komnanum
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