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[ N greedy skeleton.pseudo

GREEDY(C):
S <- Hl AT

H e
while c7b HIO{RUX| 21 s7t SfEO| Ot S2F do

X <- SELECT(C)

C <- C - {x}

if FEASIBLE(S + {x}) then S <- S + {x}
if SOLUTION(S) then return S else return "9
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([ N ) change.py

= 1260
count = ©

coin_types = [500, 100, 50, 10]

for coin in coin_types:
num_coins = n // coin
count += num_coins
n %= coin
. . n O_I o n . ||7H n
print(coin, "®:", num_coins, )

print("Z|2A ST 7", count)

= ORIFH 2X] oW 2|0 XX 7t -5 He
Ct.

w22 ot Hof A

1704 W{X| &3 n // coin O JHA2 ZA| TLBHC}

LtHX| 7} chE 2

n %= coin O| &2 50| £|0f &2 M= FO0{ZICh
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Activity Selection Problem - Meeting Timeline
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activity selection.pseudo
Ol ot 0| aelC| 7|=& 2o 8 7|=0| vt
T@ gro| fHTICE

_._
O
—

H

GREEDY_ACTIVITY_SELECTION(A):
AE finish 2EXE=CZ HEHDIC}
S <- I:|| Il'é'l‘

lastFinish <- -F K lastFinish 8}LI2 =2
for each a in A (BEE =AMOZ): |X'|01| MEASE 3|o] MM E 7|9 2 10| OHX|
if start[a] >= lastFinish then ot =3 A28 =10 CtLEH =ICH
S <- S + {a}
lastFinish <- finish[a]
return S XH2 253 5t}

start > lastFinish O] ZAX|X| Y=Ct &2 A|Z0f
ELID AESHE A2 S8 =I0)
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€

@ 20 2oy

ol

EsHgE X+

> O © T2  Dy/book/algorithm/sources/activity_select.html

Jz|c| ¢ne|E: g5 Me 24X (Activity Selection)

OLX|% 8 A2t

#2H 3)o] ol F. (AE: 24])

12

@ 3Al0f| A =]9|7t &t

(1,3)S MEHS|A |astFinishE 322 EC}

tu

@ @ AKX 3ol A HL}
(2,5)= 2A|0] AlAtSIE 2 ZAHO| ZAZICtH

(57)0 =S THESICL lastFinish& 70| EICH

@ O[22 2 (8,11)

BAIO AIEStEZ QHEBHA SOt & A
ral
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[ N activity.py

def solve_activity selection(meetings):

meetings.sort(key=lambda x: x[2])

selected [meetings[0]]
last_end = meetings[0][2]

for i in range(1l, len(meetings)):
mid, start, end = meetings[i]

if start >= last_end:
selected.append(meetings[i])
last_end = end

return selected

— - O
N 3ol= x4
8 2 A A 2 'O ZEICH 50|
2hEISHC}

last end 744

AMEdS MOCH 7| =4S 20 O] Bl StLivt
Efo| 2L

£2ES YOA FZ2 o HEF X|LHZICt &S0t
@)
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Azt 7
data = [ 1Al ~ 3A| MEed
(1, 1, 3), (2, 2, 5), (3, 3, 9),
(4, 6, 8), (5, 5, 7), (6, 8, 11) 2A| ~ 5A Al <l
]
Al ~ 7A MEH
result = solve_activity selection(data) SAl ~ 7Al o
print("& HIEE 32| #:", len(result), "7i") 6A| ~ 8A| X 2
for m in result:
pr‘int(m[@], "Hl—-l 2|9|"J m[l].v "Al ~", m[2], "Aln) 3A| ~ 9A| X-”gl
6t 8Al ~ 11A] MEY

OUTPUT

[1 1Al ~ 3A]

9 oMl 74 = M 70| HiEUCH S5 A7t HE

H=20 =[=0kzt EEO| StLtke BiCE

|1 SAl ~ 74|
] 8Al ~ 114

23



a4 nfe| 2|2 & T & A7t 7[E2 2 JEtCt LOM sort()= Eo O(n log n)O| L}, o(n log n)
e =2 HEHE 2[AEE A0 FIE o H 220 = SHLEE ZAMSHC} O(n)
=1t MEHE 3|o] =& [0 =7t At2+=7F Ea giCt O(n)

O(nlogn)+0(n) = O(nlogn)

A BlE2 S BAZE At — J2|Cf AMlE A SR,

= O

24
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& §5.4 HiY =X
L} = S Cle (o)
Hi 2ol £AS S5 A2}
20| Jof Tl 'S StL = 10| =oAlct E=0f
C £AQF 7K 7} CHECEH B F0| ZEet o= A FA 2HolA

=
7tX|1e] gt2 Z|tHE TtE= 0| Hi'd EXl(knapsack problem)
O|LCt,

=7tof| 2l 25

5O

o BRlE BES B
CHe £ 282 ZaFc

DIt EE ZD = 74| M4 (Two Worlds)

1.2 £ QU HE
(Fractional)

EE

—) U U =]

26



@ §5.4 Hi'd 2H|

2 =8| (fractional knapsack)

MW AlL2[22] E52 Atg, OFE 7t&, ol S 2NE sts e B2 = A= HEfCh e &% 2 30kgO|Ch.

HE0|E | Z 7t SAY 7HRI(7 )
A (E2 7t2) 20kg 14,000 3= 700 2E/kg (15)
B(2712) 15kg 9,000 2= 600 ZE/kg
C (M 7tF) 15kg 9,000 2= 600 2=/kg
IR TRF 18 AGRIe) A EPN 2 (0 GRS
- 2= 7t%) 20kg 14,000G 700G/ kg
Z(_)kg * 700G 10=kg * 600G
: B (2 7I&) 15kg 9,000G 600G/ kg
C (M 7I%) 15kg 9,000G 600G/ kg

(2133} 83!)

2|3 Z1}: 30kg & 242, & 20,0002 5!

Q 1S 7|1E2 T 7HX7t OfL et FAE 7HK], & ZhSHICH

27



& §5.4 Hi'd 2
713H17t =2 =AMUl= =0 =0

Tkgd 7tX|7t 7t B ARH |55 =2 §1, SU0[ £

A HH| JHH| 1591 A(700G/kg)S M 2L} 20kg B 87} HiLO S0{7tCH S 82 10kg
e B YE B= & 15kgO|X| 2t 2 &57H0| 10kg®# O[Tt & 10kgt 2O EH=Ct (600G x 10kg).

Hi Ol 7t M2z H2 BEE2 & BREA gt 07[M EH=0] 2 HC}

20kg + 10kg = 30kg - 14,000 + 6,000 =20,000 G

9l SZb Bl0] 7ty HIWM NS 28 M C — 24 4 QUCHH O2|C= AXLE = A S|t

14,0006

6,000G

oG

28



& §5.4 HiY 2H|

@ 0/1 Hid A (0/1 knapsack)

ojio] et H=22 &g =244, A0 OHEAM, 0|2 4N
g Erthet AM|C 2ojE 5= GleL g0l ALH(T) Z7[5HA

22]c] #ak: 7HdH| 1 SEE) x2
SRR (52

7HH| .’Z‘J.Tl°|
A(20kg) &5

ge 27t 10kg'

@%%@% (ETH1)

B(15kg) = C(15kg)
4R 74 B0
£E Q..

"Eatt §70"ets MEX|7F AEE K= =2t 74
H =M= O o] etEet 7[=0f OfL|Ct.

241470009

%

az2|c|e] & — 14,000G
7IMH 15 A(20kg)E CromH Lt

aO— -

olgt & &= == BICL 10kgE B

2|2 Z3k ATHERZ! (14,0000).
1 27+ 10kg 'H]!

27t2 10kg. BE CE 15kg
M2 =3 LH2CH

29



W §5.4 HiY EH|
OlOE A= 1T |'6'H |-
ok AS E7|JHCIH?
7HdH] 1§ AE 252 H2|1d, Xt=2Ql B(15kg)2t C(15kg)E 274l Eot 2Lt

a2|c|o| MEed ° FIR x| X6

A SHLIEE E=CF (20kg) B + CE =Lt (15kg + 15kg)

14,000 G 18,000 G

Hi SOl 10kg2| £l SZH0] ==Lt 30kgS BIS8I0] 7t5 M2t

4,000 £9| xto] — J2|C|E o] =FS FHEE S2|X|
HE22 AA 4 Qi 0/1 B EROIM 12|l AMYS B ESK|
[ = 0| Ct.

Ct
ZOICt "K5 7t BlY A0 "EHMM 7HE F=2 =gt XLt

— =
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& 554 b 25
ZZH & ol HLE 23| S (QJAIRE)

o0 fractional_knapsack.pseudo rat|o7f 00|°|. 7|_'_

T 7HX[7F OfL 2t FAY 7HX 2 &5 M2 0
’SEOI az2|gfe] MR

FRACTIONAL_KNAPSACK(items, W):

for each item in items do
item.ratio <- item.value / item.weight

sort items by ratio in descending order

SME 2 '—é—'—ﬁ 22 S HEUHE0 7K E o
totalValue <- © otCt. O] 3t Z0| 0/11+2] XtO|LCt

remaining <- W

for each item in items do

if remaining = © then break _ =
if item.weight <= remaining then remaining = Oolﬁ OE
take < item.weight B0l 715 AHe #7t He B82S AHE TRl

frac <- 1
ol
else ULk
take <- remaining
frac <- remaining / item.weight

totalValue <- totalValue + item.value * frac

remaining <- remaining - take

ot H B2 AS OA| HUll= 27(7F 220 EXY5t
return totalValue xl OFEE|'.

31



@ §5.4 Hi'd 2H|

S5 P8 s 2

| v @ asspunzzAsson x @ JA0YPIAZELLEYE X | + - o x|

| ¢ 5 @ ©nY Dybookalgorithm/sources/frac knack htm a v &

A(700) — B(600) — C(600) =A{7} ™3l XICt.

AEz2fold Al

@ AE SHE
EERE Bi' (8% 30kg) 20kg 30kg O|E2 ME cher} 4o &t 10kg.

2 71% (10kg, 66.7%)
ENq717
S = a
Q. e ® BS 10kg%t
e 15kg= SO0{7HX| @oL| 2/30t ©of EH=C}

o 9 @ Hjo| 715 %tch
SOkg, 20,0002 EZ H20| SR =}

flo
=)
Hu




o] 73

[ N knapsack.py

class Item:
def __init_(self, name, weight, value):
self.name = name
self.weight = weight
self.value = value
self.ratio = value / weight

def solve_fractional_ knapsack(capacity, items):

items.sort(key=lambda x: x.ratio, reverse=True)

total_value = 0.0
current_weight = 0.0

for item in items:

if current_weight + item.weight <= capacity:

current_weight += item.weight
total_value += item.value

else:
room = capacity - current_weight
total_value += room * item.ratio
current_weight += room
break

return total value

ratioS 444 X}0f| A
AHE S M 7HEHIE 02| AMs &3 HE
7|7} EhesTICt

E'XH_*—OI Of H|#t AFE =Lt 0] XS i

—

rg
rn O
=)
ﬂ
=
o

room x ratio
FOf B2 BEO| K= H2 370 7HIH|E

Fof poICt
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& §5.4 Hi'd 2

MY ZTpet T BEE

OUTPUT
7HgH| 7|1 EE o(n log n)

-> AZE 7HR) A F
-> B(2 7IF) 10.0kglt

Bi'FO| E[CH ZHX| SHA|: 20000.0 =

34
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ds §5.5 dZ|cjel & =4

ot7| ?lsll z+oF 2

= F 7t E M AlBHEt.

/S5 415/ £4 (greedy choice property)

X_? -,-'h ‘_'_g -F; < (Opﬁﬂ‘ld Substructure)

greedy choice property

—1

Xz 7td E0F 20|= HH
23

@ ¥ Bg 1x
= ofl= TN =X E X[

rr

optimal substructure

HH A2 =Hs7t 2 X =2

ERLESEERIET
M Xl

o =.
e £ 3 oiLl2tE

rir

I — 400% &1t 0/1 HLO| O ALt
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w20 HH HHHE ixwe orec re B0l T 21
%20] 1 7t F0} Ol Heo| YHOR Ths OIME
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WL (] ==
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T2 (optimal substructure)
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& §5.5 dz2|clel & =4

AT HROM S A AT Z20| ofH HE H2E Hof W, 1240| SiT F2Ho| A|TH BRI St FA| A M7t 2 AHs2 1Ak
o2 AN B8 2RI} M)

B2 F2E ATo|C

BIoF SSUR O B2 ZE(X)71 ICH, e
Jhae| o ®e A2 M| B2(S->T)9| Z0|= X'+Y7} £[0f A—D Xt AE7F A-B—C—D2tH, 11 Ot9] AB—-C YA
(Z0]: X’ < X) 7|E BE(X+Y)2CH O, M CTHRlo| X|ct HA=C
o Oli= ‘S>T7} 3|EH A2t HRo| 228, AOIM CTIHX| | =G B 2CF
- - S
R . “XE-’.-_‘— (Contradiction)!
' ‘

S

HRELE HE Holrt

(Start) (Intermediate) (Target)
AZA ZZB O 22 A-C B27t JUCHH Ao =z Zot 7|9 MHE O

&Ly 2 59 4 lct 0l A-D7t 2/Holahs FA 9 2aoch

N

|E 2T B2 (S-T)

° JEjN CHAER 2MElFE58)0] 120 WACR AT Z2E e 1E 4 Ut
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SFAL.

3| 427FA-B—->C—>D—- A2
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A-B-C-D-A

2T o 2H? ol &2 20| o= tl
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g 4 alct 4= QICH SIX|ZH 1 22 51U DS YE 20, FE0M 2Ho| of Z2It X
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%' §5.6 A2 ANEF

x| A AlXF E

A ME EE| (Minimum Spanning Tree)
og] ZAE EEE AZASIH oICE 25 SA7 M2 24 &+
OfF St&|, MAN| SAtH|= Z|20{0F BtCt O|EH A 2= S ¢
WA ZHd 7S K[| 0] XAVt &= ZHM FletE XA
2t oL},

2 d=9] v-171
HHO| VP EB|E 0| RE M2 G4 v-17Ch SiLtats § Ho B Atol
0| dzick.

AO|E2 %I

AFO|Z0| RACH= A2 Q0L Fl= =27t UCH= SEO0|C} H| 82t 50{ T}

=5 AZx|ofof Tt

Ol EAI= DL QF EICH B2 =& M E2|7} OfLLH.

©O 0 O
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Ol A ¢

1L

A ek

o| 7|=oltt.

Ct. o ‘g&ol az|C|

H
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Z+to
E =

 HHo| o[

® 4 v-1747t & uf7x|

10]Z 0|2
0|20] |0t

oH
At
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|2 W 7hdo
o =X

R o}

=7t" StLEEO|E}

= "AtO| 20| 47|

o Lo

Of L.

- CC

= X

O W oj0] AZAL[Nf ALt

2t
=

| CHEZF

™o
oo—

7] @18 ME2A Rt (union-find) AtR2 XS 220t &£
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kruskal.pseudo

KRUSKAL (G) :

MST <- S3¢%
for each vertex v in V:
Make-Set(v)

sort E in increasing order by weight

for each edge (u, v) in E (QEE =MIZ):

if Find-Set(u) != Find-Set(v) then
MST <- MST + {(u, v)}
Union(u, v)

return MST

AR E

04
e
rot
rE
+

>
S
fulu
oY
>
rt
i
il
i
| >
I

)

HNEZols 2= 3H0| 4A 2Xtth F2E x|
Aoz FLh

Find-Set
ol Foj2|of £5t=X| CHEE &#=Ct F CHEZL
Z o™ ALO|ZO|Lt

Union
MEZ OHE & Q02| 2 StLERE SRICH S 2HA|
7t AL =L
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| v @ zszuemmsasdon x|+

| € > @ @%¥ Dybookfalgorithm/sources/kruskal. html

11

74 =8 (712X Bg)

L]

(h, 0D =R B
(C. E) BRI 5
(0. F) =R 6
(4, B) A=A T
(B, E) 2MEA T
(B, © JIEA: 8
(E, F) JIEA 8
(8, D) JIEA 9
(E, &) JMEA 9

ZI Al (Union-Find)

Y AE! OF 7hE HIGO| W2 ZHARE Btelgt
Uk

2CHA|: 21 B Hhg

UM E 2 (A, D), HIE 5
-LE A9 REIA

O JHEE 670 — 1HYE X

10

12

15

-
()]

=7t EE|7t 2 EICH F H|E 10+12+15+16+22 = 75.

a— f X E
c—d XHEY
b — a XHE4
b — ¢ X EH
d —a AfO|Z
d — e XHEY



wt§56 D2AYL SIS
MZ2 Z T (Disjoint Set, Union-Find)

([ N ) disjoint_set.py

+ 8He REVHE o[0] O] ™ RALtE =

H
| ot Ho= ZEC

—

class DisjointSet:

o
def __init_ (self, n): O|C}. AFO|E A7t H

self.parent = list(range(n))

def find(self, x):

if self.parent[x] != x:

S 5 Ohd 2 2E0| MF 20| £0 013
self.parent[x] = self.find(self.parent[x]) EFAHO| 7{O| Ak A|7HO| EIC}
return self.parent[x]
union(self, x, y):
px, py = self.find(x), self.find(y)
if px == py: ianO| HFS}ZF
return False union2| gkt
self.parent[py] = px MO True, 0|0 22 TEO|H False. Of &t
return frue o r} 2 Afey o7t Ec
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([ N ) kruskal.py o0 run.py

def kruskal(n, edges): edges = [
(19) 01 5)) (12J 21 3)) (15J 1J e))
(16, 1, 2), (18, 3, @), (22, 3, 4),

edges.sort() : (25, 4, 0), (27, 4, 5), (29, o, 1)

IR mst = kruskal(6, edges)
ds = DisjointSet(n) o (o ) ) [

mst = [] print(u, "--", v, "(ZISX", w,

for weight, u, v in edges:
if ds.union(u, v):
mst.append((u, v, weight))
if len(mst) == n - 1:
break

return mst
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%" 8§56 3

OUTPUT

O(E log E)

N AN A~~~
O NN OAN
L B B B B

1--0 (/tBX
il -o 2 (E2E
3 -- 4 (7kBX

0(a(Vv))
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i
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find / unio

v-13|

M|

| X0l E =Lt

Ct. J2iA 22| CjO|HM = XLt

—
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5.7

TSP2} 12|LC]

U= KON 7t 7PIE2 ZAZ!
7t Bt 2|8 20| oC|7HK| S
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o% §5.7 TSP} 12|C|

It =3 EM(TSP)E EE TA|E of HAM 812G ZS8X| 2
=0l XA HIE 428 &= ZX|CH 7+ et O2(0) 82
2 'XIZ Y ROIM T TPt EAIR 0|5 ekA0|H, 0|5 7} olmal 43 £H(TSP): 2E EAIS 3 4 22T Solek HEt 22 7]
& 702 O|Z(nearest neighbor) 7|'& 0|2} ££C},
e T2 B0 MM HECH EX= Aol
DE SA WS e SA Q0] | B WS 3X|: o o wuoh
e TSP NP-Hsl 2X|Ct FU|2 23: CHA EAL! 34 H1Z: 7 ZxHel 22!
CAI7} SO|LIY DE AZE O} MK e SAIS SHANOR 2IHsd)
T} DEjA] 2ARHE W27 O= T2\ 7F ARo|A XpZE MoICt
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7t it o|R YnE|E (QAMRE

([ N ) nearest_neighbor.pseudo ' lxo 7_I El _6_I_LI_
@ Ly —
g2 TAl T 7HE 7k 22 20 O Fof| £
GREEDY_NEAREST_NEIGHBOR(start, C): 0| LH=X|= whX|X| Q=C}.
current <- start
V <- {start}
F C} CF
while |V| < |C| do = X|ofl 2} Bro| EefEict
% Jdefz=ete ofCjM ZEst=Lfof et 3
next <- dist(current, c)7t ZAQ ¢ (c not in V) fE nmot ert =

V <- V + {next}
current <- next

return & &AM + start = CHAl A}

ZA| 4= noj| The O(n2)0| B BHtTt Thal 2 ezt
= 2¥e gt

opx| e} ot Zgo| HICt

H2 ZAIE BF S1 LHE WX 2 BHEA| SOIQtOF oiC 2230 1 =7 H 82 M& IFYo|M o HE N2g x| UL



43 ME — 20| E2 uf

AO|A S ZStCED SFAL 7H7k2 XS At 2 et A A ZE RAS 22 S0t L

A—-B AOIM 7+ 71h2 22 B 10
A-B: 10km
\\\\ v N\: B — c IEF% CI D % C7|_ 7|'7|;|'E|' 15
A-C:2000km }  A-D:15km\/B-C:15km % B-D:2000km
4 : C->D g2 EAl= D StLhE 10
C-D: 10km "
D—A YR =2 St 15
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o% §5.7 TSP} 12|C|

ajo|™ ot 2% Eat

[ N ) tsp.py

INF = float("inf") matrix =
[0, 10, 15, 20],
[10, @, 35, 25],
[15, 35, @, 30],
[20, 25, 30, 0]

def solve_tsp_nearest_neighbor(adj, start=0):
n = len(adj)
visited = [False] * n
visited[start] = True
path = [start]
current, total = start, ©

]

path, cost = solve_tsp_nearest_neighbor(matrix, ©)

for _ in range(n - 1):
min_dist, next_city = INF, -1

for i in range(n): OUTPUT

if not visited[i] and adj[current][i] != @:
if adj[current][i] < min_dist:
min_dist, next_city = adj[current][i], i

HA2Z: A ->B ->D ->C -> A
HIZ: 8o

visited[next_city] = True
path.append(next_city)
total += min_dist

current = next_city

total += adj[current][start]
path.append(start)
return path, total
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o X[ "M 2= XEMX|2] Z|T =

[ -

of AIFoM CHE ZE XX 2| 2T B2E e YA E

2H(Dijkstra) 2T 2IF S 7HE F2| Mol 12| Lna|Folc
AEEOIA Z3] AZE O|RTHK| A2 2 AMS D, 15
JhE e B2 SHLIM S| LZiC o] w2t o

L=
=
=’
(=]

715 2Pt ‘Tl

Lis|A0]d2] 8= E:.“—*.', HER3 22 E0] 25
of &1n2|E ?l0 A RUALF.

Toj
(2 min)

Ha
(15 min)

7ha Jhike REE sy
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CHIAEet En2|F (QARE)

([ N ) dijkstra.pseudo

DYz 88 & 718 72 AS 1EL o o
0| ¢n2|F2 HFOoICt

DIJKSTRA(G, start):

for each vertex v in V:
dist[v] <- FotCH .
[v] <+ 2 (visited)

visited[v] <- False =
dist[start] <- @ 2= NelE - AHel= £Fa40lT) o
S CHA| HAEZ|X| =L

Lol_

or 1ot

repeat |V| times:

u <- X distE Zte= 0|g

if u is null or dist[u] = i then break . .
visited[u] <- True 2t3(relaxation)
uE RSt M 427t o B distE aFICt
for each neighbor v of u: 442 O] 20Tk MOtHEICE
if not visited[v] then
new_cost <- dist[u] + weight(u, v)
if new_cost < dist[v] then
dist[v] <- new_cost 2ot Xx7|35}

IOl Al RtS| ZR{LEA| SHL.




oS §5.8 CIAAER}

S5 g oh=0f E7|

v | @ ussegoez Ao x|+ - o x
|
| € > C @ 02 Di/book/algorithm/sources/dijstra.html r s H I—-l’D’i XlE E—?— —?—-(.P;I'I:HE —?—1 %tlel'-éjl:l’.
CtelAE2 2T2|F (2|E BE)
@ 7t& 7tte & &
. B 72| E0] (Distance Table) TOIM AH2|7F [0 BEE HUY L&E XNe|otot
3 @ LE ek 72| Weojx
A 0 o]
4 6 B 3 X
. - < : ® 0l AHz| HA
1 10 2 @ D oo X -
] N ) 1 8E2 BRI O BOIX|= o|Re| #4t2 1
X
2 3 F oo X |_|E|-
2 o
& —©
@ 7t & x|
@9 @2 gHEste RE Fth 2|7t FHEC
72]:9999 —» 2
> 7 lmE1 C (#2]:2) M9




oS §5.8 CIAAER}

mHoH 1 — £

[ -

[ N dijkstra.py

import heapq
INF = float("inf")
def dijkstra(graph, start):
distances = {node: INF for node in graph}
distances[start] = ©
queue = []
heapq.heappush(queue, (0, start))
while queue:
cur_dist, cur_node = heapq.heappop(queue)

if distances[cur_node] < cur_dist:
continue

for neighbor in graph[cur_node]:

new_dist = cur_dist + graph[cur_node][neighbor]

if new_dist < distances[neighbor]:
distances[neighbor] = new_dist

heapq.heappush(queue, (new_dist, neighbor))

return distances

o MK E ZX| ROt heappop o #HO|TH 7t
& IPE L ETF LH2L

ejE 2= AL F
M Ztol "ot Y2 4 Uk 4
ZEI )

AH27t M2 20 B0 7o 20 =2
aot 4gs =0t



oS §5.8 CIYAER}

MY HILS A2 BHE

[ N run.
ZkM QE 7 3 #A Bl E

my_graph

"A":

"B":

"D": s 3y

"E" " 1}, "F"
} 2 A APHOCH 27 A2 log V

shortest = dijkstra(my_graph, "A")

OUTPUT O(E log V)

AEE [A1Z2FEe 2T AHE:
A->A:0 A->B:6
A->C:1 A->D: 2
A->E:5 A->F:6
A|Lbg MOpCE A ZHO] E0{E& ZHd0]

= SN
=O| Z[E0l2tE CHE M7 FLH T, :L[[H

;_
rr i
nE
[m}
oM

° A—B= X 80| OtL|2t CE B¢t 60| Z|THO|Ct. 2tet ThA|Z F=to| 2SR,
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HO UM Lot= = £HUA KRS H&2 FO0F oty 3782 NS FO0|H
z L8022 H2 3T 7HX|7t LEAE L2 FOX|&| "2 BHels
12| = &S HELs AL KEE UHE= O 2%t =

—= = i)

o off Ui =ZHO0| ZQ3H7}
§5.20| 4009 B2 {27 BXf 2 CHQ 7t ZH2 CHQ|O| Hi47} OfL| B 2 Z{HE Fe H
2k0| 2 ZIC} o A& 1 Y¥e =7z 0|2| MAHs| FRACH

O

= ORFH R LIHX|Z Mot gh= Sl 3T &7 +TS0|0.

o0 input.txt

10 4200
1

)

10

50

OUTPUT

6

4200¢
10008 471
100 274
2t A 674
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([ N ) coin_change.py reverse=True

import sys

N, K = map(int, sys.stdin.readline().split())

coins = [int(sys.stdin.readline()) for _ in range(N)]

coins.sort(reverse=True)

count = 0
for coin in coins:
if K >= coin:
count += K // coin
K %= coin

K == 00|™ break
=2 MO0l 00| &&= =72t O = sH0| QiCt

if K == 0:
break

print(count)

rE ’
[
HU
m
il
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ATM & M| 7]

oftH 28H0f|= ATMO| T+ St CHE0|C} i ® @0 input.txt
=2 2=Edt= 0 Z2ls A2 Pl —E—O . c
0| =2 Q== O Eas A|Zto

OUTPUT
L Q1= AlZF2 Lt OfL2f L F|off A 2= AMEC| 7| A[ZHof| T 3H

° ag|E] 7|F: B2 AERE
OO M ARZFO AIZHS SIAREE HRAOIA WhEHA HSIFICE 2L Of2f W T 3
= mojof BiCt @2 xta HO| 2 FEO|Ch

e 1+3+6+9+13=32—0|EC} &2 2 UHEE A= EXNSIX| $=C
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= CT 5.2 ATM & M27|

LN
import sys

= int(sys.stdin.readline())

times = list(map(int, sys.stdin.readline().split()))

times.sort()

total _sum = ©
current_sum =

(%]
for t in times:
current_sum += t

total_sum += current_sum

print(total_sum)

ueh=Hoz HEH RS HHY O HOHX|= 4%
= 7

current_sum-<
a ANZ=E2e &

O(n log n)

g0l ®&o|1, 0

fo
H>
ot
rir
O
e
fe)
A
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