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NS LK RIS B

1966 4F, Dynamic Programming % [ [FHFrIIZ¢ A F] «Science», PHAfHE -
DU/REZ (Richard Bellman) JARE—{E#, Zi3CH 5] 28421 k. DUREZ
FEMBRY A& EIE : “1950 Rk, BAEZMEAF TR RIE —MESF
SR LM BOR R R E — D TR

ANEB IR, BRI IR 44T IR ? 20 4D 50 4
KA RIRECE S AR SRR g — (R A A, Aty
/R (Charles E. Wilson, 1953-1957 AT [H EH P50, A2 4B 3 EH
EIFTHHC, AT “BfF 5 X MR A A RIS IR . $2 25T, AhRgle
SRARIELL, R AFEAM TR BT IXAN A, S RS IR R T
PRA] DA S B E X A R . SN EZ R T2 E, MESENE
PEEA F 2 URidhe R, FREAS TR A 2 Wit Jal /R A 28 22
LA TAE TR S bR E R AR N E A T 7




SNSHLRIEYSEE (Cont’d)

“BrLA, SRR T A B TFAFE? B5E, T4 planning, decision
making 1 thinking FLEESHR . (FE i TRPFEE, planning jX~ 183
NG, B, FHEE T programming jX i FARLEKZIH, X
SN, BE2RN, BNAEN—T—E, XPHRFE RS AT
HIRER . VENIEZSIR, dynamic I8 —MREA B AERE, AHLE dynamic
XA REA I Lo AT REAH —LEm fE i & AW LA
A, FINN dynamic programming & M4 5o JXE 1% E 2R
B O EFE . A AR EAE IR R TE S <A<, ”
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NSHLEIRYTETL

BT TR RIROR A UL IR, XS Rl ] LU IR 22 Al 7,
BARRA—ME, BOFEIFREAEME (GoMEaEARE) .
FATEFALT 4 PRk — P sh SR A

O ZiE — M BRI EEHRAAE 5

O b I E SRR RYH

O I RARMHHIE, WHRA B RIA_ERJTE:
O R R HHIEERE — T Rk

SR HE, ARG — B A BB R otk B (B Rl
DU AT LA 7 R B U AR HEAT 21 R A IR0 — > [ )
RS, SRR FEACATT R, a A I ST BAE X —
Ao
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IIPRIIZE S B)@ (WIS)

TR 85T 02—l i/ Mar, THRIErer i i by . A0 by N #R
A ERI B, SR e AR R ZORE A QB R b A A L%
WA EE RS, AR MR ARR) B3R AL R — M BB MarEN, RS
SR 4E — MEREA RS RRY AR AR, TR
SHEMCR BRI, B2 A REB 57 2 Y s A
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IIPRIIZE S B)@ (WIS)

TR 85T 02—l i/ Mar, THRIErer i i by . A0 by N #R
A ERI B, SR e AR R ZORE A QB R b A A L%
WA EE RS, AR AR AER) bR AL [ — M B MarsN, RERH
SR 4E — MEREA RS RRY AR AR, TR
SHEMCR BRI, B2 A REB 57 2 Y s A

RS : % & — A TemE G, H B e —a2 b GXRPE AT
MRHNEARIED) A A — AR . BATR G RS R GR TS
DS BB 75 (A e A RN a5l EP
WO S ARE BRI B R TUBCEMP M S, X A
PR — YR IS BR A [ o

O
1 ®
O
O
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MBIz & e (WIS) (Cont’d)

P NUNT AR DL IS -

O W v, NTERANME S H, B2 S SLhr ERTEUE BCHT n— 1 DRI AK
HIEAEIE G AR PR — AR T HLES —ER n—1
MR ER s BOSZ 48 (AU ;

O W v, fEmIHE Sh, A AmTRMZEGFI, A2 vior HIA
REAER AR, RN vt Al vy B S—{va} —ERHT n—2 TR
RIS Guo BYEAUIE, T LABEAN PRI S AR 2 Gaa B9
AN L vao

2024F 4 B 22 H



MBIBILZEE S [a)R (WIS) (Cont’d)

P NUNT AR DL IS -

O W v, NTERANME S H, B2 S SLhr ERTEUE BCHT n— 1 DRI AK
HIEAEIE G AR PR — AR T HLES —ER n—1
MR ER s BOSZ 48 (AU ;

O W v, fEmIHE Sh, A AmTRMZEGFI, A2 vior HIA
REAER AR, RN vt Al vy B S—{va} —ERHT n—2 TR
RIS Guo BYEAUIE, T LABEAN PRI S AR 2 Gaa B9
AN L vao

[F] el :
O Nt o —EE T A R LR ?
O AL —E R 22 Rl (L 2
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MBIz & e (WIS) (Cont’d)

Hyt, A A B R TR n— 1 Ml n—2 Alﬁ*’]ﬁkﬁ’]?@lﬂ’]ﬂiﬁﬁ
fife, BRCETG, XTI S 0 R R A Y A, IX L2 X
— RIS I B B G T 25 A T o
WERT i D R EAC IS, S A TIAE Z AN Wi, FRATAT LS H 4ok
=

W, = max{ Wy_1,Wy_2 —l—Wn},

KRR — P HBIER R, P EBATAT LA X —id R R H
I [ A A [ LR R RO BRATTA B — e A

W—max{W 1, Wi 2+W,}

;H;Elili:ZJ,---,n, W0:0°
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A IIZE &R (WIS) (Cont’d)

A :=length-(n + 1) array // subproblem solutions
Al0] :=0 // base case #1
All] == un // base case #2
for i =2 ton do
// use recurrence from Corollary 16.2
Ali] := max{A[i — 1], A[i — 2] + w;}
(-

Case 1 Case 2
return A[n] // solution to largest subproblem
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MBIBILZEE S [a)R (WIS) (Cont’d)

S:=0 // vertices in an MWIS

1:=n
while 7 > 2 do
if Ali —1] > Ali — 2] + w; then // Case 1 wins

1 =1—1 // exclude v;
else // Case 2 wins
S :=SU{v} // include v;
1:=1—2 // exclude v;_;
if i =1 then // base case #2
S:=SU{v}
return S
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BRI S SR (WIS) : H»—MEEE

FRE—MEENTINE 6= (V.S), FrATUSHIBES AN T, I HAT
AT v € VEAREE wyo I H B v BT A AR
LIRS K, 0 FE TR

O—0—"0—"0—0—0 2 0—0 0—0—0V = 0 O—0
G H K

B Wo Wy M1 Wi 5351308 Gy H R K SRS, SR & 1S RCE .,
& T XA A

Wa= max{WH, WK+WV},




BRI S SR (WIS) : H»—MEEE

FRE—MEENTINE 6= (V.S), FrATUSHIBES AN T, I HAT
AT v € VEAREE wyo I H B v BT A AR
LIRS K, 0 FE TR

O—0—"0—"0—0—0 2 0—0 0—0—0V = 0 O—0
G H K

B Wo Wy M1 Wi 5351308 Gy H R K SRS, SR & 1S RCE .,
& T XA A

Wa= max{WH, WK+WV},

[EHZ R — AR EFRENT A DIRIHRE L) -

J
Cij = ZPk‘FiTIjgj{Ci,k—l + 1ty P
=i S




RN ZXERWT

// subproblems (i indexed from 1, j from 0)
A:=(n+1) x (n+1) two-dimensional array

// base cases (i=j+1)

fori=1ton+1do

Alilli = 1] :=0
// systematically solve all subproblems (i < j)
for s=0ton—1do // s=subproblem size-1

fori=1ton—-sdo // i+ s plays role of j
// use recurrence from Corollary 17.5
Alilli + s] :=

Yokt it ming S { AL [r— 1] + Afr+1][i+ 5]} }

vl

Case r

return A[l][n] // solution to largest subproblem
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5 Bl[a)

0-1 5 tamlil: FATA n AP0l B PIATE RN si0 MR vi, Fedl]
A IEEN CHEE, TNEEERE M RUEHT SR, EEEE
PSR . X R R U B D IR 2 A
BASEREM AR, RUEFROY 0-1 6L [A) il
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5 Bl[a)

0-1 5 tamlil: FATA n AP0l B PIATE RN si0 MR vi, Fedl]
A IEEN CHEE, TNEEERE M RUEHT SR, EEEE
PSR . X R R U B D IR 2 A
BASEREM AR, RUEFROY 0-1 6L [A) il

HANL Vie FORREERAEIL ¢ BIRT § PP LAY SRR SR S
HRAFBATAT AT RN N R &

V. — Vi*l,ca s; > C,
ic =
maX{Vl‘fl,mVl‘fl,cfs,-'f‘Vi}, s;i < c.
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B8 (Cont’d)

// subproblem solutions (indexed from 0)
A:=(n+1) x (C + 1) two-dimensional array
// base case (i =0)
for c=0to C' do
A0} =0
// systematically solve all subproblems
for i =1tondo
for c =0 to C do
// use recurrence from Corollary 16.5
if s; > ¢ then
Ali][] := Ali — 1][¢]
else
Ali][e] :=
max{A[i — 1][c], A[i — 1][c — si] + vi}
—_— ——
Case 1 Case 2
return A[n][C] // solution to largest subproblem
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B8 (Cont’d)

// subproblem solutions (indexed from 0)
A:=(n+1) x (C + 1) two-dimensional array
// base case (i =0)
for c=0to C' do
A0} =0
// systematically solve all subproblems
for i =1tondo
for c =0 to C do
// use recurrence from Corollary 16.5
if s; > ¢ then
Ali][] := Ali — 1][¢]
else
Ali][e] :=
max{A[i — 1][c], A[i — 1][c — si] + vi}
—_— ——
Case 1 Case 2
return A[n][C] // solution to largest subproblem

REAT P i U — 4ERE fi e
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B8 (Cont’d)

n
maxz ViXi,
i=1

n
S.t. ZS,‘X[ < C,
i=1

X; € {0,1}

ATLVETRZ B9, Bl x; ] LURAEREEEL, WL [0, 1] Z AR
SLHL, U EAR AT LU S IME . PR RT LAV R TS T RIS




RRAEFFT

BEMTFAS textl A text2, REXMNMFHENRK AHFFI OKE, NRFEFE 2
HFFI, RE e .

—PFHEN FREI ZEXF—THNTE S ERHRFNSENLEFHFIEX IRFOER
THMRRELFR (BRI UM ERFR) Eiﬁﬁﬁﬂﬁ#ﬁ%f’J%o

« f5lg0, “ace" T “"abcde" BIFFFEFI, {8 "aec" FE "abcde" MIFFI,
ATFREN ARTFFI BXM T FHEMARRREN TR,

il 1:

A textl = "abcde", text2 = "ace"
i 3
BE: BRAXEFFIIZE "ace" , EWNKER 3 .

https://leetcode.cn/problems/longest-common-subsequence/
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mIxAHEFFF (Cont’d)

SRR FEARDS, Bt LCS MM R R A BB RN EARX. RITEX
iy jIFR X, MY, B9 LCS B, MR =08 ;=0, BI—MNFFIKEN O, A LCSHKE
H 0. 1R4E LCS [HEM SR FEMER, THRNTAR:

0 Fi=08j=0
c[i,j]={c[i—1,j—1]+l FiLj>0Hz =y 15.9)
: max(c[i,j—1],c[i—1,j) #i,j>0Hx #y;
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53375 [a) R

DNA FPotE I : AGGGCT i1 AGGCA T Zxf 5%, al LB, H
HESRRIARZAR T 1 2, PR B0 2 93, SR




53375 [a) R

DNA FPotE I : AGGGCT i1 AGGCA T Zxf 5%, al LB, H
HESIRRAR AR 12, PSRRI 2 23, SR

Pij=min{Pi 151+ 0y, Pio1j + Qgap, Pij1 + @gap}-

C'u‘s:e 1 Case 2 Case 3

I PE S (BUIE )« https:/leetcode.cn/problems/edit-distance/

TC2024
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PNAGERNIE R 0]

MRS S={a1,a2,...,an}, HPRME8) a; #0H—TITIRRS

IE—[J si 12 %HTIE—[Jf Ho0<s; <f < o0, -!:/\{%Ejj ai ﬁ“/l\ﬂﬁﬁ Wio

ﬁﬂ%{ﬁzﬁ a; a; WEJI < Sj j%f <siy WIFRTES) a; A a; %%gﬂg Qi
TAEMEASES) o WHEhIESE AR B R — DR R AT
HhrE.

Index

Value = 1
1 |

Value = 3 .

2

Value =1 ‘

Y




HEa#M

ISINSR I
inSSu R IR

https://leetcode.cn/problems/longest-increasing-subsequence/

B SCT-H - https://leetcode.cn/problems/longest-palindromic-substring/
SrE[E]SCH : https://leetcode.cn/problems/palindrome-partitioning-ii/

K _EFHFERg a8 : Bellman-Ford £y, Floyd-Warshall £

ZLIRM project
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