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stz §7.2 DFS&} BFS

A =25

DFS QAFRE — XY 2} AEH
FAl (recursive)
® ® @ dfs_recursive.pseudo

Algorithm DFS_Recursive(G, u)
1.

HHE uE "YE(visited)"2E HA|
uel QIES = EE vof| CHSHY:

if v7b Ot% HEoiX| 2 FHOI2HH:

DFS_Recursive(G, V)

Opx[Etof =0

=2 20| 7t WX T[ZOHZtCh T ol =5 A
O] O] +XE SWE HIot7| 20, FHE MH ABS 2H ot=
XK giCt
AEH HEAL (jterative)
[ N dfs_iterative.pseudo

Algorithm DFS_Iterative(G, start)
1. AEH SOl startE push

2. while S7I H|OJUX| g2 S¢t:

u <- S.pop()

if u’b O/Y=0|H:

S 9UE HA

us

for

each neighbor v of u:

if vZ O/220[H: S.push(v)



stz §7.2 DFS&} BFS

L{H| 2 EHM (BFS) — "ECI2|c FE7 21"
S50 ES ¢

HRE M S40| MM L7k, A2l 1 - A2l 2 - A2 3 =AM 2 HM EY

’ [ N bfs.pseudo

Algorithm BFS(G, start)
1. 7 QO startES enqueue, &&E HA|
2. while Q7 H|O{RUX| @2 S¢t:
u <- Q.dequeue()
for each neighbor v of u:
if v7p O|YE0|H:

vE BE EA

Q.enqueue(Vv)

2 =olst CH20j|0F oF THA| o Lf2{Ztct
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) = a7y

ZtXIX[ 7] (pruning)
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X §7.3 HELZ

([ N ) backtrack_template.pseudo

Algorithm Backtrack(v)

if is_solution(v) is TRUE then
Print_Solution(v)
return

if is_promising(v) is FALSE then
return

for each child u of v do
Make_Move(u)
Backtrack(u)
Unmake_Move (u)

]
Ot
k
|
rx
]
(@)
u

S

0 O] WCHTF 9|9 S8 SROLCH IS AL is promising SHLIO|C}

— Make_Move — Recursive Call = Unmake Move

THR| B Mo, SotetA MElS &|EEICH O

jEH2 o] o 2=

© 8E =
SE Zo/0| BRI g2 HAUCH ZIE X
Ystn SR

AT} MENZE FESHIL? False™ SA| 2[H — O|A
Of ZFX[X|Z]Lf.
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"BK| ZtE

Unmake Move (E3))

"0 & OfL[Hl|, =|=O0F7FA}"

Cts BHAZ Z 0] TIYSHCt LUx=2 X|2LCk
M g8 2=t ZS CHA| SO{HE}
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[1,2] [1,3] [2,1]

(N ) pick_cards.py
selected

def pick_cards(count):
if count ==
print(selected)
return

for card in [1, 2, 3]:
if card not in selected:
selected.append(card)
pick_cards(count + 1)
selected.pop()

pick cards(0)

@ is_solution

count ==2 — & 2 L} HEUSH =5t

=
pal
o
o]

card not in selected — 0|0] £ 7| E
=C}

® Make_Move

selected.append(card) — MEHS 7| E5tC}

@ Backtrack(u)

selected.pop() — =O0t2tA MEAS T|ZZ2ICt
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Lol M= T W = {wi, we, .., wdt S E F K7t

w1 EEE H el

7kx1%|7] @ "olo] EWHO{r"

current_sum + w[i] > K — Z|S0tZH (¥t A2 D2 L
Xl HH
= 1)

o (subset sum)

o DP7} OfL|2} W E 2] 17}

MEHEl =XtES MBANHO 2 BOME &= QU1 K7t O AL H==7}
A0|™ DP HE 2H=7| O{&ECE NO| ZHS (N < 20) BiEZ|ZI0| O 2

i} = C}.

7FX[X]7] @ "Ct C{oll &= 2+ &fjr"

current_sum + 22 5 < K — Z|SO0tZ (X2 Hsi = KOf| £ 0O
II)
= |
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([ N ) subset_sum.py o0 run.py

arr = [1, 2, 5, 8]

Target = 7; N = 4

selected items = []; found = False
subset_sum(@, 09)

def subset sum(idx, current_sum):
global found

if current_sum > Target:
return

if current_sum == Target:
found = True

print("off &S:", selected_items)
return

if idx == N:
return

OUTPUT

of &S:

selected_items.append(arr[idx])
subset_sum(idx + 1, current_sum + arr[idx])

if found: return " —
Al E{ Xl =
selected_items.pop() o o o[F =71
Zo - M - pop)2E &+, ALCHS M2l —
M. & ZefE =M 2 Al =5t 20| &L

subset_sum(idx + 1, current_sum)

ZERIX 7| & & (= ZaF AL Bl &7 HAHo| fle® 20 MRS WEotLt.
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W §7.6 N-Queen

4-Queen —
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N-Queen SAIRA

n_queens.pseudo

Algorithm n_queens(i)
if promising(i) then

siotct 2= E2 A =B promisingO|® CHS
R Ho 2 FAHStD, OFL|E 1 7HK|= EX| =L
if 1 == n then
print_solution(col)
else
for j =1 to n do
col[i+1] <- j
n_queens(i + 1)
[ N promising.pseudo e . .
promising
Algorithm promising(i) o|0] =0l I3t LA Hjmstct 242 EOoIX|
k <- 1, flag <- true CHZFA O K| CH E7ts10 Z Hi3hsic
while k < i and flag do  HHARAK] — = T SASHOF trueS Eretetty
if col[i] == col[k] or .
abs(col[i]-col[k]) == abs(i-k)
then

flag <- false
k <- k +1
return flag

27



N-Queen L}O|M 1o

[ N ) n_queens.py o0 run.py
def n_queens(x):
global count
if x ==
count += 1
return

N =28

row = [@] * N
count = 0
n_queens(9)
print(count)

for col in range(N):
row[x] = col
if is_promising(x):

OUTPUT

92

n_queens(x + 1)

def is_promising(x):
for i in range(x):
if row[x] == row[i]:
return False
if abs(row[x]-row[i]) == abs(x-i):
return False
return True

0l *é'R BACt.

ot2 XM HHEF|Z] — E|SO0}7}= I E7} HO|X| &= 0| &

LS 1—

is_promisingO| False™ Xj S S=8}IX| %D for20| CHS colZ HO{ZICE O] SX0| & BR 2 £|E0t7H= Z40|H, S A0 row[x]7t B
MXIBE 2 Ef 774K A Y 0f hCt
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W §7.6 N-Queen

N-Queen [ E Al B2EM

e row 2| A EO| OftH abs()Z CHZM ZHA}

2K board[N][N] CHAI 1XF2) row[N]S #£2Ct. "t &0 20| SiLt"2te= abs(row[x]-row[i]) == abs(x-i) ¢t 22 7|&7| +11} -1 = iAME =
HHE &8st A0|H, 7t EFE7F O(N2) — O(N)O| =IC}, AlOfl M 2|2HCt

Q A2 e

HAIH QI returnO| 810 EO[X|t, is_promisingO| False™ {7 E = &5t
Ao O Z forRO| C}2 colZ At O|S3iCt — 0| Z{0] 2 B2 2 E|E

The it

b 2Lk AL AM2E ZHKX7] 520 A
=80 M 1,6002F #O| =X Ho= SO L}

g "Ar2TEE HHY HARE WA BELE AR 7K 7| 2HE S XX stCt
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N-Queen SlEF 7|+
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%" §7.7 o= MEGL7|

AN iR HES A, Liet HAE Ol & o|0] MAE HE I Aol ZX|=X| 2t =I5t EICt
O HA QAP E  7tMo| gl= HH7|E|= Ao0| Zotz O 2X| 7} Qict £1
oj2f gH HZAC|0f YUX|TH OFF] HBIK| Q2 HHL X|F BTHE C4Ato| OfL|Ct, HE
A dH HZof Q1 o|0] HHE HHo|2tH HHEA| MO| Eh2fof BhCt, HAH

[ N promising.pseudo

Algorithm promising(k)
for i =1 to k - 1 do

if W[k][i] is true AND vcolor[k] == vcolor[i] then
return false
return true

33



%" §7.7 o= MEGL7|

([ N ) m_coloring.pseudo
Algorithm m_coloring(k)

if k > n then

print_solution(vcolor)
return

for color = 1 to m do
vcolor[k] <- color

if promising(k) then
m_coloring(k + 1)

SE 5771 20| HO[X| &= Ol&

for20| CtS Mo Z HO{Z7tHAM veolor[k]E M 2422 EHO{$

cole &2 FX=CLY
Ctot &2 HENEH SOMT|E X|HX|X| 2=

oE

=

HIE A

. —

@ BHE0l A =3t

veolor[k]Of| A4S StLt T QIotCh — &fEf HE.

=
@ 298 dHu 532

promising2 2 0|0| &gt 0|21} H| wotCt,

34



%" §7.7 2= MASLY|

JEZ MY Do

[ N m_coloring.py [ N

run.py

def m_coloring(node_index): N =24
if node_index == N: graph = [[0,1,1,1],
print("&3!1", colors) [1,0,1,0],
return [1,1,0,1],
[1,0,1,0]]
c in range(1, m + 1): m=3
colors[node_index] = c colors = [@] * N
if is_promising(node_index): R
m_coloring(node_index + 1)

def is_promising(i):
for j in range(i):
if graph[i][j] == 1 and colors[i] == colors[j]:
return False
return True

o
c
—
o
c
—

-
-
-

0X 0X 0%
ORI Ok! Ok
N
I—‘:)JN
S
R

-
-

o ==
graph[ilfj] = 1 0| & FHO| AZE ULt=

50|t
0 3Mez Fots ROl o3 74X EMSEt — 2= o & LtEot= HEfC| M E2|ZO|Ct
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=M= Eer E0 & ZEO| W= SZC0 Ul A2[of FAS 79 d=LE BRECH

FIL Jej= ME

£y 283

AEf HA row[x] = col selected.append() colors[i] =
24 dA g/ 5= gt > Target ? oI Mol 22717

MY == n_queens(x+1) subset_sum(idx+1) m_coloring(i+1)
MEf 23 forz0| E0l& selected.pop() for20| H0{&

"YU XMX 2D, 5 7tsex| Eo, oF &|H E|E2ICH
JEf HE - RS A - T - B S 0] Ul &AE X OEE Z0t 7| 2= A0 MEEE st o MREEtL S X[LEX|X| BICY.

pop(ME BAIN =171 oot B2t fore0| HO{2A= BR2E F=dl0F &7t E0{ =Lt
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[ N card_number. py

def dfs(cur_val, picked): cur_val > K O|H F0f| =XtE O 22L+E 42
GRERER R {X|7|gk ghot. a2 0@ O Af2|oM B
if picked > @: =Lt

if cur_val <= K:
count += 1
else:
return
for i in range(N): used H{EO| &E}
if not USEd[i]! JIEE o =0l I o] E =
used[i] = True IEE &2 [ True, ZOtZ [ False. O] &+ &

dfs(cur_val * 10 + arr[i], picked + 1) O MEHD} H3|Ct,
used[i] = False

=2 [MOfCE giof 10817t E[ 22, O] Z7FX[X|7| ¢t 20| M= = &2
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[ N maze_treasure.py

def dfs(x, y, treasure_count): [

global ans

if grid[x][y] == "T":
treasure_count += 1 G

if treasure_count > K:
return

if x == N-1 and y == M-1: SEZ -TE=Z MY GEH
if treasure_count ==
return

visited[x][y] = True
for i in range(4):
nx, ny = x + dx[i], y + dy[i]
if @ <= nx < N and @ <= ny < M:
if not visited[nx][ny] and grid[nx][ny] != "1":
dfs(nx, ny, treasure_count)

visited[x][y] = False A} — 4x4, K=2 —» 807IX| A=
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