Chapter 9: Coding
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Amazon, D.E. Shaw,

9.1 ~9.6
Easy Facebook, Google, Akuna

Google, AQR, Amazon,
Facebook, LinkedIn, Yelp,

Medium 9.7~9.24 Goldman Sachs, Two
Sigma, Workday, Palantir,
Citadel, Uber

Citadel, Bloomberg,

9.25~9.30 :
Hard Google, Two Sigma
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Array / String

Hash Map
Linked List
Tree /Graph

Dynamic Programming

Recursion / Backtracking

Sorting / Searching

9.1,9.2,9.5,9.7,9.12,9.14

9.1,9.12,9.14,9.20
9.16
9.6,99,9.11,9.15,9.26

9.21,9.22,9.23,9.25,9.29

9.19,9.24,9.18

9.3,9.4,9.7,9.13,9.20

Set, Heap, Sliding Window,
Sorting

Dict BI=%, Anagram Hln!
Two-pointer, M+ 128
BFS, DFS, R+

Memoization, Bottom-up
DP

Permutation, Combination,
Stack

Heap, Binary Search,
Interval sort



Pattern 1
Array / String =%}

Set, Heap, Kadane &112IF, Sliding Window



o =Xl 5= HHEE A, BO| wl&lg! Hi=t
 Brute force: 0I5 £I 5
XI5 oHEl: Set Hzl = B2 Z #3201 lookup
e O(1) lookupOl eH& — &K O
def intersection(a, b):
set a, set b = set(a), set(b)
if len(set_a) < len(set b):
return [x for x in set _a if x in set b]

else:
return [x for x in set b if x in set_a]

e Time: O(N+M) /Space: O(N+M)



+ BHA| IR S4 27HO| TO| Y4 THE 4 US
« DIZIBIONH 'S4 Wt OI" HIC A Sforst
o B2k Ik 2 3 vs JKE E2 200 * 1 2 17K HIn

import heapq
def max_three(arr):

= heapqg.nlargest(3, arr)
b = heapg.nsmallest(2, arr)
return max(a[@]*a[1]*a[2], b[@]*b[1]*a[0])
e Heap At » Time: O(N) /Space: O(1)

. H2 JIHE Jks (O(N log N)



9.5 Akuna Capital: ZICH 21
(Kadane)

o= H
e =1

« Kadane's Algorithm: Bt 3|2 oi{Z6t= 18 [HE

o SHA OIOICIH: curr _sum < o O|2 2|Al (OIX
)

o D=RIAJISLH Z1 =0 (Bl BEZHHE

def max_subarray(arr):
max_sum, curr_sum = arr[0], ©
for x in arr:
curr_sum += X
max_sum = max(max_sum, curr_sum)
if curr_sum < O:
curr_sum = 0
return max_sum

e Time: O(N)/Space: O(1) —HE HS E

Kl



9.7 Google: Peak Element 7| (8i& O|ZIE
All)

Brute Force Binary Search 8
. ZIH 23| O(N) . E21210| Q20| [ I » RE0H| HIS
. 2t 2IA0| FI2 Hiw Al peak =M

. Ollog N)OZ Al

def



Pattern 2

Hash Map &

HIE4 IR2E!, Anagram OHE, Sliding Window
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9.12 LinkedIn: =Xl LH Anagram 21Xl ]

o ACIHIM BCl anagram@l EEEAIEO| Al&} CIEIA Hist
o Sliding Window + Dictionary HlulJ} s
o ZE H|W(O(Klog K)) CHA! BIE= ELALH2] Bl (O(K))

1. BO| 2XtHIE B MLIZ| A4

2. AN 271 K 2IEL0| BIE SN2 R

3. 2IE 0I5 Al Xt 2XHHIH, 25 2R 27}
4. = EINEI K| Al QIEIA J|

o Time: O(NK) /Space: O(K)
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9.12 LinkedIn: Anagram 3=

def total anagrams(A, B):

n, k = len(A), len(B)
if n < k: return []

def add(char, d):
d[char] = d.get(char, 0) + 1
return d

a, d_b ={}, {}
i in range(k):
d a = add(A[i], d_a)
d b = add(B[i], d_b)

start, res = 0, []
for i in range(k, n + 1):

if d_ a == d_b: # O(K) Hlw
res.append(start)
if i < n:

d a = add(A[i], d_a)
d a[A[start]] -=1
start += 1

return res
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9.14 Goldman Sachs: Anagram -

Il

=X HHE » 22 anagramlli2l J&zt

Sl 2X} BIE S ALH2IS BRE 2K 3|2 et

0] "abC" % "a1b1C1" : llcabll 9 "a1b1C1" (jEl-g gl)

2IE HAMHLMM 712 EIAE &8

def anagram _group(str_list):

groups = {}
for s in str list:

cfd = {}

for ¢ in s:

cfd[c] = cfd.get(c, 0) + 1
key = "'.join(f'{k}{v}"' for k, v
in sorted(cfd.items()))

groups.setdefault(key, []).append(s)

return list(groups.values())

e Time: O(NK loa K) / Space: O(NK)
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Pattern 5
Sorting & Searching

Heap, Binary Search, Interval &=
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9.3 Facebook: K-Z2I2&& (Min-Heap)

o NJHZHHE 3 2EUIM JHE JHII2 KIH diet
o = O(N log N) CHAI Min-Heap2= O(N log K)

from heapq import heappush, heappop

def closest(points, k):
heap = []
for X, y in points:
heappush(heap, (x**2 + y**2, [x, y]))
return [heappop(heap)[1] for _ in range(k)]

o Time: O(N log K) / Space: O(K)
o SAIHEL: Top-K 2H| MEHH ME Jis
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from heapq import heappush, heappop

def kth _smallest(m, k):
n = len(m)
heap = []
for 1 in range(min(k, n)):
for j in range(min(k, n)):
heappush(heap, m[1][]j])
res = -1
for _ in range(k):
res = heappop(heap)
return res

M ema AT NI AD I AN T Ciaaman M 17)
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9.13 Yelp: ZI4& 2 HIAH (Interval
Scheduling)

o ZIEIAENIM ZE SIESE XA MIH 2 HIA
K [=

ZEf A1 -S= )& 32

def interval removal(intervals):
if not intervals: return ©
intervals.sort(key=1lambda k: (k[©], k[1]))
low, count = 0, ©
for high in range(1, len(intervals)):
if intervals[low][1] > intervals[high][©]:
count += 1
if not (intervals[high][@] < intervals[low][1]
< intervals[high][1]):
low = high # merge

return count

e Time: O(N loag N) 8= /Space: O(1)
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9.20 Two Sigma: JI=

El B2
JIEX|BEE 214 22X & random. choice
e Space: O(N) — JI=SXI &0l M HIz

o
=

XA B2 (Cumulative Sum +
Binary Search)

o =XIBHHHE MM [5, 15, 30, 50]
o O~EE AHO| L4 5 OIRIEMHOZ IHH| D
o] Z2E

« Time: O(K) /Space: O(K)
o K=3HII2l £~ OISKl g Ndt =2
)
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Pattern 4

Linked List £&t!

M+ FH=2E, EAMLEE S
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9.16 Workday: FIHIM KEIH L=E HIAH

. 01 BIAEO| 20 M KM == RIHSHD head Bzt
o FEF THAR = 2HS SLH2I0 FHA

class Node:
def init (self, val):
self.val = val
self.next = None

def remove(head, k):
def count(node, d):
if node.next is None:
d[1] = node
return 1
res = count(node.next, d)
d[1 + res] = node
return 1 + res

d = {}
n = count(head, d)
if k == n:

ratiirn dlfik-11 1iF n >~ 1 ealce None
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Pattern S
Tree & Graph =

M, BFS, DFS, CI&HE
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« OIZ E2I7}KI7| KHAIQ| HEO!
o THR =24 B0l @I == @

def is _mirror(root):
if root is None: return True
return helper(root.left, root.right)

def helper(x, y):
if x 1s None and y is None: return True
if x is None or y is None: return False
return (x.val == y.val and
helper(x.left, y.right) and
helper(x.right, y.left))

o Time: O(N) /Space: O(N) — RH?| AEH
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9.9 Amazon: Eg|9| XIS (Diameter)

e AOIO| &= E A0 JHE 21 B=9| 20|
o SHA] ZFLLE(HIM KIS = 215 201 + = 20|

o 20| HI&t S NE= SA0 BLloH= 2 &t

def calc _diameter(root):
def depth(root, diameter):
if root is None:
return 0, diameter
left, diameter = depth(root.left, diameter)
right, diameter = depth(root.right, diameter)
diameter = max(diameter, left + right)
return max(left, right) + 1, diameter

_, diameter = depth(root, 0)
return diameter

« Time: O(N) /Space: O(N)
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9.11 Facebook: &

& 1T Z|E A2l (BFS)

o =R 2 Xl A 20H| £~ = K|

o HEIHHE + EE X2 + A AIE

import queue

a2 5 BFS

def friendship_distance(n, edges, x, y):

distance = [@] * n

processed = [False] * n

g = queue.Queue()

g.put(x)

processed[x] = True

while not qg.empty():
curr = q.get()

if curr not in edges: continue

for neighbor in edges[curr]:
if not processed[neighbor]:

= distance[curr] + 1

distance[neighbor]

g.put(neighbor)

processed[neighbor]
retiirn di<tancel vl

True
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o QIERUZ0M HE2= AEEE(EIL 1F) 2~ +ot|
o INEL: DFSE ot 15 &K B 5 [1&5= =E0lM A DFS

def count_groups(N):
def dfs(friends, i, N):
friends.add(i)
for j in range(len(N[i])):
if N[i][j] == 1 and j not in friends:
dfs(friends, j, N)

num = len(N[O])
groups, friends = 0, set()
for 1 in range(num):
if i not in friends:
dfs(friends, i, N)
groups += 1
return groups

—-— @0 e a1 e~ [~ 0000 . oo~ 1\
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9.26 Bloomberg: &= £I& SIt 3= (DFS +
Memoization)

e mx N Y2NIM IE &=t 0|F6i= & SIt = 20|
o DFS + HIOI= JH& — 2= & 21t THAE

def longest_increasing path(mx):
table = {}
m, n = len(mx), len(mx[0@])

def dfs(i, j, prev):
if (i1 <©Qori>mor j<Oor j>»>n
or mx[i][]j] <= prev):
return 0
if (i, j) in table:
return table[(i, j)]
curr = 1 + max(dfs(i-1,j,mx[1][]F]),
dfs(i+1,3j,mx[1][3]),
dfs(i,j-1,mx[i][3]),
dfs(i,j+1,mx[1][3]))
table[ (i, j)] = curr
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Pattern 6

Dynamic Programming

277



DP =Ml &= Zala%3

T E——

4. £3| g

[=N'=]
e dp[i] EEE dp[il[j] e dp[i] @} dp[i-1] (EE e dp[@], dp[e][e] S X e Bottom-up (BI=) L=
Jt 22 o|0|st=X| K=t = 0|8 &EHS) ALO] 2HA| JIgt &3 Top-down (RH?+HIE)

ol
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9.21 Amazon: 2|& 3= BEE2Hi (LCS digd)

= HHINIAM DISE ZE
e dp[i][j] = a[:i] @t

EEHIE0| ZICH Z 0

b[ J] Ol I'_|_'_ EHHO# DI |

OO T L—

e a[i-1] == b[j-1] OIH dp[i][j] = 1 + dp[i-1][]-1]

def longest common(a, b):
m, n = len(a), len(b)

dp = [[0]*(n+1) for _

max_val = ©

in range(m+1)]

for i in range(1l, m+l):
for j in range(1l, n+l):

if a[i-1] ==

b[j-1]:

dp[1][J] = 1 + dp[i-1][]-1]

max_val
return max_val

= max(max_val, dp[i][j])

e Time/Space: O(MN)
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9.22 Uber: ZILH St =242 g (MISS)

2 = 20l ZICHe! A
e res[i] = CIEIA JEKIC] MISS
04 JHA

e arr[j] < arr[i](ﬂ]] res[i] < res[j] + arr[i] O|EH Al

0l

(N

S

T

I

0 T
1>

0

O

def max_subseq_sum(arr):
n = len(arr)
res = arr[:] # =Jlgt: AJI XA
for i in range(1, n):
for j in range(i):
if arr[j] < arr[i] and res[i] < res[j] + arr[i]:
res[i] = res[j] + arr[i]
return max(res)

e O [3, 2, 5, 7, 6] »3+5+7 =15
o Time: O(NA2)/Space: O(N)

30



9.23 Palantir: £l4 Hi&=% g (Perfect
Squares)

O

o AO|HLNE M EOE B ] XA JHS
o Greedy &&: 41 = 36+4+1 (374) vs 25+16 (27H)

o BDIA res[i] = min(res[i], res[i - j~2] + 1)

def square_count(n):
res = list(range(n + 1)) # Z<: ZF 19 &
for i in range(2, n + 1):
for j in range(1, int(i**e0.5) + 1):
res[i] = min(res[i], res[i - j**2] + 1)
return res[n]

« Time: O(N sqgrt(N)) / Space: O(N)

31



9.25 Citadel: 2|8 f& &= BEE=XI (Hard)
. SHIZH DFAE 20) A7 014 20

o Stack0ll 2I8IA NFE — o 2IXIQF ABH topQ| KH0] = 20|

def longest parens(s):
stack = [-1] # G0 & (H )" Hal)
longest = 0
for i in range(len(s)):
if s[i] == "(':
stack.append(i)
else:
stack.pop()
if not stack:
stack.append(i)
else:
longest = max(longest, i - stack[-1])
return longest

32
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9.29 Two Sigma: Wildcard IHEi D& (Hard)

e ? =0 =AF1IH, * =0JH Ol OIF ZAt
« 2D DPHIOIE: dp[i][j] = string[:i] Jt regex|[:j] Ol OHA!?

P [=)
1. r[j-11 Ol ? EE= s[i-1] AF&ECH: dp[i][j] = dp[i-1][F-1]

2. r[3-1]1 O * OI24: dp[i][j] = dp[i-11[j-1] or dp[i][]j-1] or dp[i-1][j]

dp = [[False]*(n+1) for _ in range(m+1)]
dp[@][@] = True
# '*'20t 24 E regex prefix - True
for j in range(1, n+l):
if regex[j-1] != '"*': break
dp[@][j] = True

o Time/Space: O(MN)

33



Pattern 7/

Recursion & Backtracking

2, 28, AR B Red

[1>

34



9.18 Palantir: 2|4 2 NHE S EXI OIS

o AEHOZ OS2t

& =A LHHKAIHIA

e (- ABHOIQIEIA push/ ) - pop S Y% QIEIA J|2

O

def split paren(s):
stk = []
res = [''] * len(s)
for idx, val in enumerate(s):
if val == "(':
stk.append(idx)
elif val == ")"':
if stk:
latest = stk.pop()
res[latest] = s[latest]
res[idx] = val
else:
res[idx] = val
return ''.join(res)

”~illa
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9.19 Citadel: RE =g ¥

é; (Permutation)

o SHAL 2HRIAE IESIT

, LHHXIZ M+ 2
OlE4 AEJ| KH&l Bzt

def permute(nums):
if len(nums) <= 1:
return [nums]
res = []
for 1 in range(len(nums)):
rest = nums[:1] + nums[i+1:]
for combo in permute(rest):
res.append([nums[i]] + combo)
return res

e permute([2,3,4]) > 6 =<

o Time: O(N!) /Space: O(N * N!)
.|

o HiZI0IAM "OH NIRIJ?" 238 2~ ANOF

ot
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9.24 Facebook: =gt dd (Backtracking)

o 1~nUHINKIHE &=E= 2

« Backtracking 3&tAHI: =Jt > i+ » KIAH

def combos(n, k):
def backtrack(res, combo, num, start):

if num == Kk:
res.append(list(combo))
return

if start > n or num >= k:
return

for 1 in range(start, n + 1):
combo.append(i) # =t
backtrack(res, combo, num+1, i+1) # i
combo.remove (i) # KMl

res = []
backtrack(res, [], 0, 1)
return res
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24 73 HOIE
0 B CO'U(X,Y) e mean() , sd() dilH et~ 22
XY —
ox - Oy . TiX} B0 B = DA

Cov(X,Y) = E[(X — ux)(Y —py)] « Time: O(N)/Space: O(N)

def corr(x, y):
X m, y m= mean(x), mean(y)
cov = mean([(x[i]-x_m)*(y[i]-y_m)
for i in range(len(x))])
return cov / (sd(x) * sd(y))

39



9.10 D.E. Shaw: 248 giE Jx dd

ot

= target, =HIA c*sigma OILHCI nJH B4~ A

TEIE: SSIZOR £7(3} » S QIEA +14 ST}

[l

import random
def generate nums(target, n, sigma):
mean = target / n
sd = int(sigma * mean)
max_val, min_val = mean + sd, mean - sd
results = [min_val] * n
remaining = target - n * min_val
while remaining > ©:
a = random.randint(@, n - 1)
if results[a] >= max_val:
continue
results[a] += 1
remaining -= 1
return results

—-—— @ e [ @ L =\ [ o~ 00 o~ 1\
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9.17 Goldman Sachs: Monte CarloZ pi £H

o HII ZARE OHOIM (x, y) EiE =E

e 22 + % < 10/H R HE 5 HIB * 4 = pi

import random, math
def estimate pi(n=10 000 000):
count = 0
for _ in range(n):
X = random.random()
y = random.random()
if math.sgrt(x**2 + y**2) < 1.0:
count += 1
return (count / n) * 4

« Time: O(N) /Space: O(1)
. IF IOIE: A2 2= O(1/v/N)
41



k+(k+1)+- + (k+m)= -

(N

o KJHO| B [ QEHQ| B0 20| R

e MOIEHR1 < m < vV/2n

import math
def consecutive sum(n):
upper = int(math.sqgrt(2 * n))
return sum(1 for m in range(upper)
if (2*n) % (m+l) ==

v4 o~ ~ \

42



9.28 Citadel: 2E2|3 %! (Dual Heap)

o Oi Q12 AEEINIA AAIZE S HIAL
o Max-Heap(&2 &Hl) + Min-Heap(2 &Ht) X

import heapq
class MedianFinder:
def init (self):
self.min_heap
self.max_heap

S|

JA Tl
A

[] #
[1 #

=
o
—

0[O

B (

o, = N&)
def add _num(self, num):
heapqg.heappush(self.max_heap, -num)
heapq.heappush(self.min_heap,
-heapq.heappop(self.max_heap))
if len(self.min_heap) > len(self.max_heap):
heapg.heappush(self.max_heap,
-heapqg.heappop(self.min_heap))

def find median(self):

1F lTen(<elf max hean) > lenl(<elf min hean)
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9.30 Citadel: 2|A 2|Xl (Gradient Descent)

o NJH& 2RI =0UZE [,

= QECIE HE| R|AC AN 2K
e Gradient Descent: == &t4 » M XXl &
mO|E:
oL - Lo — L
ox.

=& (centroid)
e Time: O(N*x_d*y_d)/Space: O(N)



==

OF —

-1

Easy =Xl (9.1 ~ 9.6)

#

9.1
9.2
9.3
9.4
9.5
9.6

)&
Amazon
D.E. Shaw
Facebook
Google
Akuna

Facebook

= IHE
Set lookup
Heap (nlargest)
Min-Heap
Min-Heap
Kadane's

Tree THH

Time

O(N+M)
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Ak

r 2% — Med

um =

Ml (9.7 ~9.17)

9.10

9.11

9.12

9.13
9.14

JIe
Google
AQR

Amazon
D.E. Shaw
Facebook
LinkedIn

Yelp

Goldman

Binary Search
SH o
Tree M7

Random + &2

Sliding
Window

Interval Sort

Time

O(log N)

O(NK)

O(N log N)
O(NK log K)

Space



EXE 9% — Medium/Hard £X:1 (9.18 ~
9.30)

# Jd sHA] IHEA Time Space
9.18 Palantir Stack &= O(N) O(N)
9.19 Citadel M = O(N!) O(N*N!)
9.20 Two Sigma &+ 0| RIEH O(K) O(K)
9.21 Amazon 2D DP (LCS) O(MN) O(MN)
9.22 Uber 1D DP (MISS) O(NA2) O(N)
9.23 Palantir DP (H=%) O(Nsqgrt N) O(N)
9.24 Facebook Backtracking O(C(n,k)) O(C(n,k))

9.25 Citadel Stack DP O(N) O(N) 47
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iE M=f— IHEIR SX| Bl

[ Array / HashMap (40%) [ DP (20%)

o JtE XIZ= E=H| o THEZAH Bat4] BN &9

o Set, Dict, Sliding Window =& E4 o Bottom-up &% (AEH QHEZE EHX])

e Brute force » Optimal &% IHE o SZIEIEDHIIS 0R A=

[ Tree / Graph (25%) [ Backtracking / JIEt (15%)

o BFS =Z|HB=E, DFS = 2AXEM o = Bt =THHCI A

o MFA AlD + Base case &9 e Monte Carlo, Gradient Descent § £
o CIFAMH vs QIFDIAE 2 o BT EM0| = 4" B

H

)

—_
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O Brute forceEE] AIR!: £|XiH F0f| Er SHEHES HX| HIA

HEUIA = JI= 5T
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