u,’/_i_';;vu#', vt

O 0957
533 6\.@0&3}@

Ls.)l.o:.c‘ C‘L& ..\“M 1wJ.> JL:.«‘

VWA 5ol



VY aud>

s s b

VWAAIA/D — o3l xiger

PRI PR B

> B a5l sk gk e 5l 50 by sl oL L 25 0l) T b s 40l
o sy S5 b alin 7 o5 s S a5 (8L 55 08 2 6 el i o sl
G by s Ll wgy o S5l Jies b dbis 55 o 5 e 20 S0l 53 S Dl pl b5 0 S
Olis oo sl dis 5 ) (St glo dlias 5 ¢ b alias 5 g e s WolS s dlis 55 sy
Sl GG olislsz Jb b S5 oo Jol gilisn glo e 51 SLaSG gl a5 L ) (
s 05,8 o 1 015l G a5 S ()15 (5 dlin S same 5 4l 4 (535 o 200
Floz e 555 (oo ol by (555 b5 (Gl 5 (3l €y Bl Jo 51 Ysama - 028 0
Flas Jo oo Cand w5)ls Conl a5 e b 052 i g o310 b Olsz G i Lol sl LSy
s S oo s 5 400 15,5 D550 G 4 b S el b s 5 o 5 o) S el
Ll 052 b 530 4l Flaw (asee Jo lr gslibal Cazle +wisland > 015 J

nson Shl Plase 51 glws o S (LS s S L) IS 0555 sy G L Ly (5325 40l

\

Programming Dynamic
Conquer and Divide"



Y ngdjjub‘j.”w

ki ooy Bl YoNY

Fibonacci \.Y.\)

S wlos |y (2 by (g s sl bgy (g0 40l iy S L 08 o1k ) S Ll
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Fib(i) = Fib(i - 1) + Fib(i - 2) , Fib(0) = 0 , Fib(1) = 1
J}\’ano.s)'\m AR J&.:u.;,:«l.»dm,un: 56\):

fib(s)

fib4) Fib(3)

£i5(3) f5(2) TiHe)
fibmu) fFib(1) fibo) S0 fi6(0)

NS
1) 7ib)
LbA.l.:....nx)Cojb V0N J.i&

r"w:ﬂ\ (Sl oas SIS LU 4w Fib(2) dbase 5 Jbe plsie ) b a5 1SS 0 25 L
5> oL S dis 5 e s e 4 Sl 5 S e () S 4 o by (305 by
Sl Dygo 0l VoS et S aa3 ) of
input :n
Declare Fib as an array
Fiby =0
Fiby =1

fori+O0ton—1byldo
| Fib; = Fibj—1 + Fib;_o

end

output: Fib,_;
Algorithm 1: DP solution
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40 cents = 25+ 10+5 = 20 + 20
Greedy  isnot  Optimal

5L 02, S

SIS ol Sl S i o s e 51 5SS U L i 555 5 e b L
5 ol 5 e Ui s i 6 S 5 Ko 55 4y ol s b
55 i s Al o) 83 L i A 55 el
money - ¢; © money 3l diww be i =1, 2, 3, ... ,m4§r|i64§_~¢,.ﬁq%»l&:&\cajyy
23 r G s S bl g do s pl s i S s OBl Spo 3 5350 o0 i
Olpe 4 1) Sl sad o S sl o 7S b & (gl a5 3150 5 oS (0 s DI o 0l 6,
calsh a5 sl IS 510 & i Lo 5 a3 6 1y 1S ol 8 o sl a5 3
5 oh 23 Doy 4 SiS5L daily ey (o0
MinNumCions(money —c1) + 1

MinNumCions(money — ca) + 1

MinNumCions(money) = Min { MinNumCions(money —c3) +1 (1))

MinNumClions(money — ¢p,) + 1
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Sl Jdsw (i = 1,00 =5, 3 = 6 s S b s money = 76 ¢l ¥V JSa b
550 2850 r:.wﬁ\ (sl 0ais 1,85 5L 4w money = 70 g ais 35,8 slagl s 3) (6,188
s el L8 ey Ll

b alios 3 s 1)) S
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RecursiveChange (money, coin) if money = 0 then
| return 0

end
MinNumCoins <
for i + 0 to |cions| by 1 do

if coin; < money then
NumCoins < RecursiveChange money — coin;, coin

if NumCoins +1 < MinNumCoins then
| MinNumCoins < NumCoins + 1

end

end
end

return MinNumCoins
Algorithm 2: Recursive solution
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MinNumCionss_1 +1 = MinNumCoinsy + 1
MinNumCionss = min § MinNumCionss_s + 1 = MinNumCoinsg + 1
MinNumCionss_g + 1
(money - ¢; < 0) Cnss Jgd BB 390 e Jebs & 3T s 5
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MinNumCionsy +1=4+1=5
MinNumClionss = min
MinNumCionsg+1=0+1=1

5t oo 3 Do & i 2l Oloz
MinNumCoinss; = min(5, 1) =1
S o i 23 V) IS @ el
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MinNumCionsg_1 + 1 = MinNumCoinss + 1
MinNumCionsg = min { MinNumCionsg_s5 + 1 = MinNumCoins; + 1

MinNumCionsg_g + 1 = MinNumCoinsg + 1
b Flw 25 Sz ¢ 25 L
MinNumClionss +1=1+1=2

MinNumCionsg = min < MinNumCions; +1=1+1=2

MinNumCionsg+1=0+1=1
Al oo Sty 25 g sl Ol
MinNumCoinsg = min(2, 2, 1) = 1
S o i3 AV Y S8 4 ]

money 01 2 3 4 5 6 7 8 9
MinNumCoins| 0 | 1|2 |3 |4 |1|1| | | |

b s Ao AV S
b 50t oo S 25 A IS bl 5T st e o sl bt ) b bl L
sl MinNumCoinsmoney = MinNumCoinsg =4 4 »l» ol s divs

money 0 1 2 3 4 5 6 7 8 9
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DynamicChange (money, coin)

Declare MinNumCoins as an array
MinNumCoinsy = 0

for i < 1 to money by 1 do
MinNumCoins; = min(MinNumsCoins;—., MinNumCoins;_.,,

MinNumCoins;—cy, ... , MinNumCoins;—., ) + 1
end

return MinNumCoinsmoney
Algorithm 3: Dynamic solution
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