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2.1 9™ EFMO|2R? ALGORITHMS
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2.1 &H ElMio|E? ALGORITHMS

OSE| 97tX|O| A2 O| 20|17l 4X}2| XH2 20| H| LS ARO[ 47

@ 10,0007}X]|
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ALGORITHMS

CIS ZEW M Z=HE= count 4427

1 secret = "8234"
2 count =
3 for dl1 in range(10):
for d2 in range(10):
for d3 in range(10):
for d4 in range(10):

attempt = f"{d1}{d2}{d3}{d4}"

count += 1

if attempt == secret:
print(count); exit()
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ALGORITHMS

1 secret = "8234"
2 count =
3 for dl1 in range(10):
for d2 in range(10):
for d3 in range(10):
for d4 in range(10):

attempt = f"{d1}{d2}{d3}{d4}"

count += 1

if attempt == secret:
print(count); exit()
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ALGORITHMS

code.py

1 def find divisors(n):

2 divisors = []

3 for i in range(l, n + 1):
4 ifn%i-==
5
6

divisors.append(i)
return divisors

02 / BRUTE FORCE - EXERCISES
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ALGORITHMS

def find divisors(n):
divisors = []
for i in range(l, n + 1):
ifn%i==
divisors.append(i)

return divisors

02 / BRUTE FORCE - EXERCISES
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2.2 C|= HIE R ALGORITHMS

def find divisors(n): @® O(Fn)
divisors = []
for i in range(l, n + 1):

ifn%i==0: @ 0O(1)

divisors.append(i)

return divisors ® Of(log n)

@ O(n?)

® O(n)
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2.2 C|= HIE R ALGORITHMS

def find divisors(n):
divisors = []
for i in range(l, n + 1):

ifn%i-==
divisors.append(i)
return divisors HIE 20| 12E nJK| &S| n|H =L}
HIOZ Vnlh A2 HASE D S 27H +
S A0 JHH8HB (/o] =%
Of A= AFA = UKX| L.
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2.2 C|= HIE R ALGORITHMS

def find pairs(arr, K): @ (3, 7)]
pairs = []
for i in range(len(arr) - 1):
for j in range(i + 1, len(arr)): @ [(1,9), 3, 7), (5 5)]

if arr[i] + arr[j] ==

pairs.append((arr[i], arr[j]))
return pairs

@ (1,9, 06 1), G 7), (7, 3)]

@ [(1,9), G, 7]

® (5, 5)]
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ALGORITHMS

Ct2 BEE arr=11,3,5,7,9, K=10 22 A3

code.py

1 def find _pairs(arr, K):

pi pairs = []

3 for i in range(len(arr) - 1):

4 for j in range(i + 1, len(arr)):
5

6

7

if arr[i] + arr[j] ==
pairs.append((arr[i], arr[j]))
return pairs

02 / BRUTE FORCE - EXERCISES
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2.2 C|= HIE R ALGORITHMS

code.py

1 def find pairs(arr, K): §>
pi pairs = [] |
3 for i in range(len(arr) - 1):

4 for j in range(i + 1, len(arr)):
5

6

7/

QIEl A7) B[AE RS HOLEX| B o
(¢}

@ ©2[2EE JEE JE=E /XI5t 25

if arr[i] + arr[j] ==
pairs.append((arr[i], arr[j])) @ ZS Mo| = H NOK= ZHES 3ty| 98}
return pairs

@ 0| KELH AX|= & 0l2| Mel5t7] 2
of

® A =gHE
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OMn)SZ HF7| o
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ALGORITHMS

code.py

def find pairs(arr, K):
pairs = []
for i in range(len(arr) - 1):
for j in range(i + 1, len(arr)):
if arr[i] + arr[j] ==
pairs.append((arr[i], arr[j]))

return pairs

02 / BRUTE FORCE - EXERCISES
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®© ® © ©® ©
]
N

2N

02 / BRUTE FORCE - EXERCISES 23



2.2 C|= HIE R ALGORITHMS

i7t 07 E IHOLCH j7F SHLY E20{EH E22 (n—1) + (n—2) + ... + 1 = n(n—1)/2 O|C} HIQE &
O(n?)O| L},
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2.2 CI5 U2 ALGORITHMS

def dice_sum(target): @ 2162
results = []
for dl1 in range(1, 7):
for d2 in range(1, 7): @ 182
for d3 in range(l, 7):
if d1 + d2 + d3 == target:
results.append((d1l, d2, d3)) 3 362
return results
@ 272
® 6662
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2.2 C|= HIE R ALGORITHMS

def dice_sum(target):
results = []
for dl1 in range(1, 7):
for d2 in range(1, 7):

for d3 in range(l, 7): of| &
if d1 + d2 + d3 == target:
results.append((d1l, d2, d3)) ZAFR|OCE 67FX|O|EE2 6 x 6 x 6 = 21
return results 63ICt 272 Al 2| 0| 100] El= HL
Of 40| X| HHE 37} OfL|C} EHE Z4
or 27l St /& ' E5HOF oL
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2.2 C|= HIE R ALGORITHMS
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24 =41 =3t ALGORITHMS

1 from itertools import permutations @® 3
2 items = ['A', 'B', 'C']
3 result = list(permutations(items, 2))

4 print(len(result)) @ 6
@ 2
@ 9
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ALGORITHMS

1 from itertools import permutations

2 items = ['A', 'B', 'C']

3 result = list(permutations(items, 2))
4 print(len(result))
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24 =Yy gt ALGORITHMS

1 from itertools import combinations @® 3
2 items = ['A', 'B', 'C']
3 result = list(combinations(items, 2))

4 print(len(result)) @ 6
@ 2
@ 9
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ALGORITHMS

1 from itertools import combinations

2 items = ['A', 'B', 'C']

3 result = list(combinations(items, 2))
4 print(len(result))
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F A7 215 HHFEE =20|L0
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24 =41 =3t ALGORITHMS

MEZ LHE nZ00M S &0F =AM U LHEote 8F2] =& LIEtH= A 27

® nx(n—1)x..x(h—r+1)

A X nZbX], BEfE XE|0 n—17HK] M2 2 S MREZ nFH AI&G] 712 =5 &b} +
HA A2 =he| Ji==Ct.
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24 2=¥a =3 ALGORITHMS
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?
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24 2=¥a =3 ALGORITHMS

nf AA2 S = Ae =82 747t n! O|2t= A0| 2|0|5t= Hi = 7t& HEsh A
27

FHO| 7t no| g{ut FESHA 2t @FotA 7 A= L
nO| OtF 2| ANE SEO| =7t 2FUSHA T SO hLf
FHO| 27t no| A7[0f F&s| ZH|HOBHA =0 T

FEO 7t ne| M0 HlHote S22 SO{HLE

@ ® © ©® ©

nO| Zg 2 HME 29| 7t 432 & §l0] SO L}

02 / BRUTE FORCE - EXERCISES 57



ALGORITHMS

A
kel

02 / BRUTE FORCE - EXERCISES 58

=
nO| 10= 87|H & A0 FX eIt



2.4 29t =3t ALGORITHMS
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G 7207

MZ CHE M =XE &AM AA HIX|SIEZ 10P3 = 10 x 9 x 8 = 7207HCH S22 & 5| 2IMCHH 103
= 1,0007l 7} =ILC}.
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: ! ,
@ n+m— 174
@ nxm— 17
@ n—m+ 17
@ n—m— 17
® nx(m— 1)74
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| E{0] B|AES HO[LIX| QYO AIZ QX|7} 02 E n-m7HX|0{0F HEE n—m+17HCh n=11,
m=30|01 9710 A|Z} QK|S ZAfBHLY,
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ALGORITHMS

CIS ZEE text = "ababcabcababd", pattern = "abc" £ Ao A1p=2
code.py

1 def bf _match(text, pattern): @ [5, 8]

2 n, m = len(text), len(pattern)

3 found = []

4 for i in range(n - m + 1): @ 10, 2, 5]

5 ok = True

6 for j in range(m): @ 2]

7 if text[i + j] != pattern[j]:

8 ok = False; break

9 if ok: found.append(i) @ [2, 5]

10 return found

02 / BRUTE FORCE - EXERCISES
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2.5 SFX EFAM of H| ALGORITHMS

CI2 ZEE text =

code.py

1 def bf _match(text, pattern):

2 n, m = len(text), len(pattern)
3 found = []

4 for i in range(n - m + 1):

5 ok = True
6
7
8
9

for j in r'ange(m).: . Ol A 20f| Al abc, QIEIA 50 M abc”t
if text[i + j] != pattern[j]: UX|SICE QIEIA 02 abaO|E 2 A| HHFY
ok = False; break D XIO| A Of LT

if ok: found.append(i)
10 return found

64
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O(m)

@ ® © ©® ©
o,

O(n x m)
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2.5 2t =R o x| ALGORITHMS

FAE EAE 0fEe] £e| 82 Al SHE=? (MIAE 20| n, IHE Z0] m)
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2.5 2tH EMM of x| ALGORITHMS

st =2 X2 ALt Lo Y2 Ak
def bf match(text, pattern): gDLT_I&EfS IlLEOStrELoprq |nE W2
n, m = len(text), len(pattern) =T =
found = [] © IES Mo g+ MHE A YD
ok = True
for j in range(m): @ IjE Z0|7} BIAEBC} 2 M LS
if text[i + j] != pattern[j]: oA Q22 Oto} Z=LC}

ok = False; break
if ok: found.append(1i) @ HAEO| OrX|Qt 2X0|| EEHSIH HEZ
return found H

X2 AME RIXIE CHA| GAFSHA] B

o
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2.5 SFX EFAM of H| ALGORITHMS

Ct= 2 E=0|M break 20| ot= A2 7hd HES A27

code.py

def bf match(text, pattern):
n, m = len(text), len(pattern)

1

2

3 found = []

4 for i in range(n - m + 1):

5 ok = True

6 for j in range(m):

7 if text[i + j] != pattern[j]:
8

9

ok = False; break O| breakO|E 2 1 A|EF Q|X|0

if ok: 'Found.append(i) %El_EI_lEr -él;l_ %XFDL'- |:E|.E|_E il
10 return found Amjo|oZ LIHX|Z 2 =g

£ EU= A2 returnO|X| br
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2.5 2t =R o x| ALGORITHMS

CH2 AEE arr = [10, 3, 22, 15, 17, 9] 2 AN S [ Btstr|= XA X}0|&=2?
code.py

1 def closest pair(arr):

2 min_diff = float('inf')

3 best = None

4 for i in range(len(arr) - 1):

5 for j in range(i + 1, len(arr)):
6

7

3

9

diff = abs(arr[i] - arr[j])
if diff < min_diff:
min_diff = diff
best = (arr[i], arr[j])
10 return best, min_diff

@ & @ © ©
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code.py

def closest pair(arr):
min_diff = float('inf')
best = None
for i in range(len(arr) - 1):
for j in range(i + 1, len(arr)):
diff = abs(arr[i] - arr[j])

104} 99| X}O|7F 12 7

02 / BRUTE FORCE -

if diff < min_dif+f:
min_diff = diff
best = (arr[i], arr[j])
return best, min_diff

EXERCISES

M AL 1
Of X}O| 27F ACtZ0|Ct H= 4= dA
St O(n?) EHAlO| O 3l
™ O(n log n)77kX| 7444 =ICt
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2.5 2t =R o x| ALGORITHMS

=4 36 - Z2H4]

T

ot

242

Ct2 T ENA min_diffE float(inf)2 X7|3}st O|S 2 7}E MH

code.py

@ S2EA @2 22ER NalE +

def closest pair(arr):

1
o o=
> min_diff = float('inf') St =I5
S Dest = Mone ® XO8 W47l ofd Maso R AMeE
4 for i in range(len(arr) - 1): ER I
5 for j in range(i + 1, len(arr)): - T
° diff = abs(arr[i] - arr(j]) ® 5 4o 0|7t 847t 5l 92 0/
7 if diff < min_diff: ot7| o)
8 min_diff = diff
S best = (arr[i], arr[j]) @ ZIAEJHH|Of QS I M7= 222 T
10 return best, min_diff ot7| 2|sH
® HWH 2 A LtE|= XO|7F HEEA] A4

A
== ot ?/5H
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def closest_pair(arr): etk ® N HEE AAEL|=
min_diff = float('inf") X}O| 7} HIEA] ZHAE|EE 3}7|
best = None
for i in range(len(arr) - 1):
for j in range(i + 1, len(arr)):
diff = abs(arr[i] - arr[j])
if diff < min_diff:

min_diff = diff _ 022 Z7|3}5tH OffH X}0| = =Lt &K
best = (arr{1], arrlj]) OF 24410 UOJLIX| pr=Ch A|AZtg 7
return best, min_diff M= JHsSt OfI ZFECH 2 Zto 2 X
g P U= B2 X733k}

72
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@
@ 2"
@ nlih
@ 2n7f
® n(n—1)/274
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2 A0 2ot AL ZobX| = = 7HA| AE0| RIe 82 25 n#H &otCh 4 370H 874,

— —

1070™ 1,0247l, 207 ™ <F 1002t 7HC}.
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ChS RSOfA arr = [A, B, 'C] 0|1 i =5 Y Of BHSO{X| & HEX L

code.py

def power_set(arr): [A', "B, 'C]
n = len(arr)
subsets = [] LAl 1D
for i in range(1l << n): [AB]
cur = []
for j in range(n): ['B', 'C']
if i & (1 << j):
cur.append(arr[j]) o
subsets.append(cur) ['A’, 'C]
return subsets

1
2
3
4
5
6
7
8
9

=
)

[C]
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if i & (1 << j):

H H|E 7} 10|0 ol ol
cur.append(arr[j]) 2Pl H|EJH10]BE arr[0]2 A%f arr[2]¢

C7t A= It

code.py
1 def power_set(arr):
2 n = len(arr)
3 subsets = []
4 for i in range(1 << n): s A
5 cur = [] =
° for 3 in range(n): SE 0|72 A8 1010|ct 08 H|EQ}
. :
3
9

subsets.append(cur)
return subsets

=
)
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O|SolH 28 n'H &%t WAt 2Lt I2kA] range(1 << n)2 0FE 217X &
M 5
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an
Hr

-

joll
K

ojru

(combinatorial explosion)

— m— tﬂ F
A 58

=0
Bl

Ht

A

—_
(@)

OfLt=

—
=

O
L

FSHA

879 =7t &5 A7|0f ‘gH|off 2

SHOIBHOF & Z

®

Bl

Bl

ko)

At 20re| ArEl7F X 40| EX M0 HE|l= ©

®
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ZotX Z4l(combinatorial explosion)= 7H& & Aot 427

nO| 20 M EZ0F E|O{ & 2n2 QF 1008 n! 2 2F 2.4 x 101¢ O] =Lt QN EFAMO| AIfst= ol B E
A7} O oA IfZ0|Ct,
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n3

@ ® @ © ©

nlog n
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2.6 _JIC_EI-I%I :Z'_-HEF ALGORITHMS

n=20 ¢ M &X0| 7ty & A=27?

20! 2 2f 2.43 x 1018, 22°

2 2F 1008 202 2 400, 203 2 8,0000|Ct. HEZ|HO| =M= A
O ’“OM 2 M R B 9 5 71 7

S 7= L

(@)
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2.6 XgHH =4 ALGORITHMS

[t & S8 B=20AM LIEL= Bt A2 S7F 7827

02"

O(n¥k)

O(n!)

O(n")

@ ® @ © ©

O(log n)
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dE A old 42

[t & S8 B=20AM LIEL= Bt A2 S7F 7827

Sl Ad
222 (7 SHEHW Onx)0| ECh N2 EBHH|EFS UHESHE ME RXOIM, 0l 2 £AE L
Ut BEO|A LIEFICE
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an
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= = MO0 O@2MO| LIL
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Of Ct
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2.6 _JIC_EI-I%I :Z'_-HEF ALGORITHMS

H2 ofLZE = MOtEt 32| =7F & Hi7t =lCF A& 0] 171K, 'l 1703 274K, 270 47HK], n
& 2"7HX[7t &= =L,
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NE CHE ] 1070E 25 LHESt= =82 10170 |IAZF 11707 £ S
H H{ 7 | =717

H>
ne
als
rir

2|

11H}

108f

1004}

@ ® @ © ©

1214}
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M

8

NZE CIE A 10708 25 LGS =92 101700 |A7F11707E E|H =8 ==
= Hi 7} E| =7}

e @ 1144

off 2

111=11x1010| 22 11HiC}. 1012 MRl 442 AL AMtE Ee+= Qirt
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2HY 7t =ICF
10HR 7} =IC}
100] o TICf

Ml& Ol Tt

@ ® © ©® ©

HOIA| H=C
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2.6 XotH :Z'_-HEF ALGORITHMS

Ok

28 Moz HEHS S e M, AR 7t StL SOLIEH 822 == {27 8o}
(

AFE|OFEF 1071K] I E4O] SOl K| 22 X7t oLt = [M{OFC) 1081 71 =T 4Xt2] 12, 6XF2] 100
o, 8AtE| 192 = SO L}

02 / BRUTE FORCE - EXERCISES 920



2.6 _JIE_EFI%I ::'_-HEF ALGORITHMS

EAZEn7 Q) 2R =32 ZH0M E= B E =ME =0ots 2T HAO| AlZE =
XFE&?
H — -

@

@

® O(n))
@ O(n?)
®

O(n log n)
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fe) I'gtIOH*E-I46

SAIZF7HQl QTS 23] 2R0|M RE BIE £AS SISt 9 EfMO| A7t 2
XFE&?
H — -

ot A0|E= =39 /P =Hl5|of otht. =
4 x 101 Z}X|C},
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2.6 XgHH =4 ALGORITHMS

NES EPE EAl 4o HE =ME B LIGoLH S EA|l= 0-HSHA| o l, 9+
L OHE =ME AT 7tset =A= &2 7HX[ @17}

647X

167}HX|

127+X]

247} X

@ ® @ © ©

A7} K|
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MZ CHE EA 4709 HE =& B+ LHETHLE 2% TAl= 280K Hel, 9=
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T CHE aME MCH 7E538 M B 7ER| Q1)
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°f 2.43 x 10t® 0|1, &= 19 HiZ M| <f 770A0] ATt M 22[Lf Xk= 0] OfL|c}
KM 7F 2 MICE.

EB

| &
-
E1
O

02 / BRUTE FORCE - EXERCISES 96



ALGORITHMS

an
Hr

-

joll
K

|4 ofl Jor

ﬁ | <
=<- 0 |4
N g0 33

H

ook

ol ~ an
o_l oT K0
RO g &
ol Hr W
s ¥ 9
T} Joll -
T W W
w0 < ol
= @

@ XLk

oIl

100
ml

Kfu

97

- EXERCISES

02 / BRUTE FORCE



ALGORITHMS

an
Hr

-

joll
K

Zto] A 7|C}. nO| 200|H= O

Mo

37| n XpA| 7} OfL|2t O 2
AFSEX| 8 O(nh)O|H A AtHO|

=

=
=
=

98

- EXERCISES

02 / BRUTE FORCE



2.7 €1ng[Fe| Mot ALGORITHMS

2k EFMOf ZHX|X| 7| (pruning) S Cish 7| 827

© ® © ©® 6
1=
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2t EFMO|| 7K X 7| (pruning)

T
in

Ot
N
IE
rlo

~NJ

HEO| 2 £ QICtn Tt = JHX| & Ol2| el Lo BEMEE Z0|= A0| B E2)| A O|CH N-Que
ensQt A F7FCHEX QI M8 Abd|CY.
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Che RETH N A Ajo] I HLIX| BI WE 0|R 7

m— .

© M A SMS AR AMTE B
7| =o|ct

def fib(n):
if n in memo:
return memo[n]
if n <= 1:

@ A =3 7tY0| Sle 4= 0l 22 W
1 g07h7| 20|t

return n S=o
; : ® MY 2ES 2F HEEZ HHO 7
memo[n] = fib(n-1) + fib(n-2) 53 7| [[H-E-Oll:Ef N

return memo[n]

@ =HE Z2EY Li+of Mz Adhet 7 &
X 7] =0l Ct

® O|0] Attet gts MY Fi CHAl Al
SFA| BE7| = O[Ct
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Che RETH N A Ajo] I HLIX| BI WE 0|R 7

I —-.

= {} dE o o|O] At #E A
> def fib(n): Al 3 CHA| HAFSER| 87| o
3 if n in memo: Zo|ct
return memo[n] =
if n <= 1:
return n 211 Ad
s . off &
memo[n] = fib(n-1) + fib(n-2)
return memo[n] Holg dArf2 MAZ §7I8 FE)D F)7t

o2 & CEA| AlLHE[O] O@2MO| =ICF mem
o0 Z1tE MESIH 2+ 4f2 oF HA T A
ASEE 2 O(n)O| =Lt
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H & — O(log n)
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2.8 AE HAE ALGORITHMS

=M 56 - 74 2k4]

FY HAENA 2HO| 2 I input() CHA! sys.stdin.readline & A= O|fF =7

2xEl gE0| S0 o2 E TdAZ|7] M= 0Lt
PEUL NEEE Ars2 2 FHetd] 7] I Z0|C}
1l =2AHS Ars2 2 Bloff 7| U= O|Ct

ol2] 2= ¢t Hol 2| 2E= =0 7| W=O0|Lt

@ ® © ©® ©
Il
Illw
10
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FY HAENA 2HO| 2 I input() CHA! sys.stdin.readline & A= O|fF =7

CHEF 0N mput =2 A|Zt Z=119| {IQ10| ZIC} sys.stdinreadline2 Hl 2AtE A2
122 ZXtEs HhE [[H strip()= =2 & 0 OF St}
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ALGORITHMS

1 from itertools import combinations @ 5
2 arr = [1, 2, 3, 4, 5]
3 target =
4 count = ©@ @ 1
5 for ¢ in combinations(arr, 3):
6 if sum(c) == target:
7/ count += 1 ® 3
8 print(count)
@ 2
® 10
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ALGORITHMS

1
2
3
4
5
6
7
8

from itertools import combinations
arr = [1, 2, 3, 4, 5]
target =
count =
for ¢ in combinations(arr, 3):

if sum(c) == target:

count += 1

print(count)

02 / BRUTE FORCE - EXERCISES

128 57HX| 0| M2 CHE M =& &2t
ot0| 97t &l B2+ (1,3,52 (2,34) &
7FX|Ct. combinationsE= A& FEHSHX|
oo Z (3,15 €= A2 WE MK &
=Ct.
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ALGORITHMS

1 from itertools import combinations
2 def blackjack(cards, M):
best =
for ¢ in combinations(cards, 3):
t = sum(c)

best = t
return best

3

4

5

6 if t <= M and t > best:

7

8

S print(blackjack([5, 6, 7, 8, 9], 21))
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ALGORITHMS

1 from itertools import combinations
2 def blackjack(cards, M):

3 best =

4 for ¢ in combinations(cards, 3):

5 t = sum(c)

6 if t <= M and t > best: M| Zto| 50| 218 HX| L OHA| JHA
7 best = t 3 HARE A=} 54749 = 210| ZHE
8 . return t?est Or=st= X|CHZHO|CH 6+8+9 = 232 21
9 print(blackjack([5, 6, 7, 8, 9], 21)) B

= 9282 Ne|ElCh
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2.8 IAY HAE ALGORITHMS

ME ChHE #2 6700M =A 810| 3705 A ELH €2 ’aes 7 #H AEX B0t
2 olgh =gt2 & 74X 217F?

187}X|

@

@

® 1207}X|
@ 207X
®

2167X|
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Cr= DE0|N 2[Z QK| EEStE s[:-112] |0]=7?

@ =XAEoM R =4S Melet LMK

input().strip()
s[::-1]:

print('2|2" N

else: @ =ArE2e OHX|Y oF Z At
print('OtE ")

® ==AIE2l ZO|0A 15 i £
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ALGORITHMS

= input().strip()
if s s[::-1]:

print('2|&"
else:
print('OtE ")

02 / BRUTE FORCE - EXERCISES
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61 Python 731 O[A|

def lock attempts(secret):
count =
for a in range(10):
for b in range(10):
for c in range(10):
for d in range(10):
count += 1
if f"{a}{b}{c}{d}" == secret:
return count

1
2
3
4
5
6
7/
8
9

O™ 1 XF2|: X2 10,0007 B E.
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61 C T3 O Al

int lock attempts(const char secret[]) {
int count =
for (int a = @0; a < 10; a++)
for (int b = 9; b < 10; b++)
for (int c = @; c < 10; c++)
for (int d = 9; d < 10; d++) {

char attempt[5] = {'@'+a, '@'+b, '0'+c, '©@'+d, '\0'};
count++;
if (strcmp(attempt, secret) == 0) return count;

¥

return 0;

1
2
3
4
5
6
7/
8
9

EEG Y
R o

12 }

O™ 1 XF2|: X2 10,0007 B E.
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10,000 + 1,000 = 10Z=CLF,

108F = ©SF 28A|7H0] &4

€2 52 82| & AI=oHE 19 + 1,000
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HiIE AOA i<jO|DH Ali]+A[j]=targetl! 2= #f 8= 7ot= &8 HESIAR. |, j7t T
7tote = M2 XYoLt /0] 20t E ATV OHE H2 B71LE 0<n<30, 41 target

= —100~1000| L,
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28 find pairs([1,3,5,7,9], 10)
20t [[1,9],[3,7]]
S =Mt BE RHS F5HA Python E
= CE &+& AdoiA,
oAl 3ol Me| utEgE 20|, 84 =4
SILEQE A2t SR EE HdYHSIAR

out[][2] = #f2| &, return = & == (Z[CH 435)
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65 Python 731 O A|

def find pairs(A, target):
result = []
for i in range(len(A)):
for j in range(i + 1, len(A)):
if A[i] + A[]j] == target:

result.append([A[i], A[j]])
return result

AlZE O(n?).
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int find_pairs(const int A[], int n, int target, int out[][2]) {
int count =
for (int 1 = 0; 1 < n; i++)
for (int j =1 + 1; j < n; Jj++)
if (A[i] + A[]j] == target) {
out[count][@] = A[i]; out[count++][1] = A[]];
}

return count;

1
2
3
4
5
6
7/
8
9

-

AlZE O(n?).
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def blackjack(A, target):
best =
for i in range(len(A)):
for j in range(i + 1, len(A)):
for k in range(j + 1, len(A)):
total = A[i] + A[]j] + A[k]
if total <= target and total > best:
best = total

1
2
3
4
5
6
7/
8
9

return best

AlZE O(n3).
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int blackjack(const int A[], int n, int target) {
int best=0;
for(int i=0;i<n;i++) for(int j=i+1;7j<n;j++) for(int k=j+1;k<n;k++) {
int total=A[i]+A[]j]+A[Kk];
if(total<=target && total>best) best=total;

¥

return best;

¥

AlZE O(n3).
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def make permutations(A, r):
result, path =[], []
used = [False] * len(A)
def dfs():
if len(path) == r:
result.append(path.copy())
return
for 1 in range(len(A)):
if not used[i]:
used[i] = True
path.append(A[i])
dfs()
path.pop()
used[i] = False
dfs()
return result

At 4= nPr, 7|2 AlZF O(rnPr), | F-AHE HIE O(n).
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2%t H#F o|4: <stdlib.h> <string.h> <limits.h> / Z1} HY

1 static void perm_visit(const int A[], int n, int r, int depth, int used[], int path[],
2 int out[][6], int *count) {
3 if (depth==r) {
4 for(int j=0;j<r;j++) out[*count][j]=path[j];
5 (*count)++; return;
6
7
8
e

}
for (int i=@; i<n; i++) {
if (used[i]) continue;
used[i]=1; path[depth]=A[i];
10 perm visit(A,n,r,depth+1,used,path,out,count);
11 used[i]=0;
12 }
13 }
14 int make_ permutations(const int A[], int n, int r, int out[][6]) {
15 int path[6]={0}, count=0;
16 int used[6]={0}; perm visit(A,n,r,0,used,path,out,&count);
17 return count;
18 }

At 4= nPr, 7|2 AlZF O(rnPr), | F-AHE HIE O(n).
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def make_ combinations(A, r):
result, path =[], []
def dfs(start):
if len(path) == r:
result.append(path.copy())
return
for i in range(start, len(A)):
path.append(A[i])
dfs(i + 1)
path.pop()

1
2
3
4
5
6
7/
8
9

dfs(09)
return result
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2%t H#F o|4: <stdlib.h> <string.h> <limits.h> / Z1} HY

1 static void comb visit(const int A[], int n, int r, int depth, int start, int path[],
2 int out[][6], int *count) {
3 if (depth==

4 for(int j=0;j<r;j++) out[*count][j]=path[j];
5 (*count)++; return;
6

7

8

9

}
for (int i=start; i<n; i++) {
path[depth]=A[1i];
comb_visit(A,n,r,depth+1,i+1,path,out,count);
10 }
11 }
12 int make_combinations(const int A[], int n, int r, int out[][6]) {
13 int path[6]={0}, count=0;
14 comb_visit(A,n,r,0,0,path,out,&count);
return count;
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def bf string match(text, pattern):
result = []
for i in range(len(text) - len(pattern) + 1):
j =0
while j < len(pattern) and text[i+]j] == pattern[j]:
j o+=1
if j == len(pattern):
result.append(i)
return result

1
2
3
4
5
6
7/
8
9

AlZE O((n—m+1)m), n<mO|H FA|
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int bf_string match(const char text[], const char pattern[], int out[]) {
int n=(int)strlen(text), m=(int)strlen(pattern), count=0;
for(int i=0;i<=n-m;i++) {
int j=0;
while(j<m && text[i+j]==pattern[j]) j++;
if(j==m) out[count++]=i;
}

return count;

1
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9

-

AlZE O((n—m+1)'m), n<mO|H ZA| H
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79 Python 731 Ol A|

def closest pair(A):
best = None
for i in range(len(A)):
for j in range(i + 1, len(A)):
gap = abs(A[i] - A[J])
if best is None or gap < best[2]:
best = [A[i], A[]J], gap]

1
2
3
4
5
6
7/
8

return best

AlZE O(n?).
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2.5 2t S o Al 79 C 7 OfA|
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IhE Thte 5 4

2%t H#F o|4: <stdlib.h> <string.h> <limits.h> / Z1} HY

1 void closest pair(const int A[], int n, long long out[3]) {
2 out[2]=LLONG_MAX;

3  for(int i=0;i<n;i++) for(int j=i+1;j<n;j++) {

4 long long diff=1labs((long long)A[i]-A[j]);
5
6
7/

if(diff<out[2]) { out[@]=A[1i]; out[1]=A[j]; out[2]=diff; }
}
}

AlZE O(n?).
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def power set(A):
result = []
for mask in range(1l << len(A)):
subset = []
for j in range(len(A)):
if mask & (1 << j):
subset.append(A[j])
result.append(subset)
return result

1
2
3
4
5
6
7/
8
9

AlZE O(n-2M).
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int power_set(const int A[], int n, int out[][8], int sizes[]) {
int count=1<<n;
for(int mask=0;mask<count;mask++) {
sizes[mask]=0;
for(int j=0;j<n;j++) if(mask & (1u<<j))
out[mask][sizes[mask]++]=A[7]];
}

return count;

1
2
3
4
5
6
7/
8
9

-

AlZE O(n-2M).
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def tsp min(dist):
= len(dist)
used = [False] * n
used[@] = True
def dfs(last, depth, cost):
if depth == n:
return cost + dist[last][0]
best = float('inf")
for city in range(1, n):
if not used[city]:
used[city] = True
value = dfs(city, depth + 1, cost + dist[last][city])
best = min(best, value)
used[city] = False
return best
return dfs(0, 1, 0)

SHE =X (n—117}, O] 739

02 / BRUTE FORCE - EXERCISES



88 C T3 O Al

static void tsp_visit(const int d[][8], int n, int depth, int last,
int used[], int cost, int *best) {

1
2
3 if(depth==n) {

4 int total=cost+d[last][0];
5 if(total<*best) *best=total;
6

7

8

9

return;
}
for(int next=1;next<n;next++) if(l!used[next]) {
used[next]=1;
10 tsp_visit(d,n,depth+1l,next,used,cost+d[last][next],best);
11 used[next]=0;
12 }
13 }
14 int tsp min(const int dist[][8], int n) {
15 int used[8]={1}, best=INT_MAX;
16 tsp visit(dist,n,1,0,used,0,&best);
17 return best;
18 }

2H =AM (n—N17H, O] F2Q| &3t O(n-(n—1)!).
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99 Python 731 O Al

def knapsack(weights, values, capacity):
best =
for mask in range(l << len(weights)):
weight, value = 0, ©
for j in range(len(weights)):
if mask & (1 << j):
weight += weights[j]
value += values[j]
if weight <= capacity and value > best:
best = value
return best

1
2
3
4
5
6
7/
8
9

EEG Y
R o

AlZE O(n-2M).
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99 C 73 Ol Al

2%t H#F o|4: <stdlib.h> <string.h> <limits.h> / Z1} HY

int knapsack(const int weights[], const int values[], int n, int capacity) {
int best=0;
for(unsigned mask=0;mask< (1lu<<n);mask++) {
int weight=0, value=0;
for(int j=0;j<n;j++) if(mask & (lu<<j)) {weight+=weights[j]; value+=values[j];}
if(weight<=capacity && value>best) best=value;

}

return best;

AlZE O(n-2M).
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