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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3. Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.
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Characterize the structure of an optimal solution.
Recursively define the value of an optimal solution.
Compute the value of an optimal solution.

Construct an optimal solution from computed information.
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1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3.  Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.

PRINT-CUT-ROD-SOLUTION(p. n)
1 (r.s) = EXTENDED-BOTTOM-UP-CUT-ROD(p, i)

Fp = max (Pi + Fa—i) 2 whilen > 0
1=i<n ;
3 print 5[n]
4 n=n-—sn
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.
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1.  Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3.  Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
PRINT-OPTIMAL-PARENS (5.1, j)
1 ifi==j

o 0 ifi =j. 2 print ‘A:
i J1= ;EFE; tmlik]+mlk + L j1+ papip;} ifi < J - i e E‘I;T;;EDF’I‘IMAL—FARENS[J.i'is[é.j]}
- 5 FRINT—DF’I‘IMAL—F‘ARENS(.I:..I[Lj] + 1. 5)

6 print *)”

(A1(A2(A344))) .
(Ai1((A243)A4)) .
((A4;45)(A344))
((A4;(A5435))Ay)
(A A5)A3)Ay) .
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.

~ o if j=i—1,
eli. /1= 1 1in telir—=1]+e[r+ 1. j]+w(i, j)} ifi=j.

i=r=j
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.

S1 = ACCGGTCGAGTGCGCGGAAGCCGGCCGAA
S, = GTCGTTCGGAATGCCGTTGCTCTGTAAA

@ GTCGTCGGAAGCCGGCCGAA
\
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1.  Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.
0 ifi=0o0rj=0, L u,\EEE“:;\T
cli.jl=tcli—1.j—1]1+1 ifi,j>0andx; =y, . s e T IS I
| max(c[i, j — 1],c[i—1,j]) ifi,j > 0and x; # y; . 0\4 i

S1 = ACCGGTCGAGTGCGCGGAAGCCGGCCGAA

—3| — a4
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— — o

.
3

S, = GTCGTTCGGAATGCCGTTGCTCTGTAAA

GTCGTCGGAAGCCGGCCGAA
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.

A palindrome 1s a nonempty string over some alphabet that reads the same for-
ward and backward. Examples of palindromes are all strings of length 1, civic,
racecar, and aibohphobia (fear of palindromes).

Give an efficient algorithm to find the longest palindrome that is a subsequence

@ of a given input string. For example, given the input character, your algorithm

should return carac.
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1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3.  Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.

longest(i,j)= j-i+1l if j-i<=8,
2+longest(i+l, j-1) if x[i]==x[7]
max(longest{i+l,j),longest(i,j-1)) ctherwise

A palindrome 1s a nonempty string over some alphabet that reads the same for-
ward and backward. Examples of palindromes are all strings of length 1, civic,
racecar, and aibohphobia (fear of palindromes).

Give an efficient algorithm to find the longest palindrome that is a subsequence

@ of a given input string. For example, given the input character, your algorithm

should return carac.
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.

Imzextion of a =ingle z=vmbol. If & = 0V, then inszerting the zvmbol X producesz 1V, Thisz can al=o be
denoted ©—X, uszing & to denote the empty string.

Deletion of a =zingle avmbol changes XV to 1V (X—E ).

Subztitution of a =ingle zvmbol X for a zymbol }'?E X changes XV to )V Dﬁ*ﬂﬁ.

The Lewvenshtein distance between “kitten” and “sitting” is 3. The minimal edit script that transforms the

former into the latter 1s:

-3

k™)

2. =itten —* =ittin (zubstitution of “1i" for “e”)

1. kitten —* =itten [(=zubstitution of “z2" for

3. =ittin —* zitting (insertion of “g” at the end).
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1. Characterize the structure of an optimal solution.
2. Recursively define the value of an optimal solution.
3.  Compute the value of an optimal solution.
4. Construct an optimal solution from computed information.

Eig_]_,j_]_ for fl; = bz'
di; = | di—1; + Waalb;) forl<i<m.1<j<n
min § d; j_1 + Wins(@;) for a; # b; '
dvg—1,j—1 + wsub(ﬂ-j,ba')

Imsertion of a =ingle zvmbol. If @ = 4V, then inzerting the azvmbol X produces LYV, This can al=sa be
denoted & —¥, uszing & to denote the empty string.

Deletion of a zingle symbol changez UXV to 1V [x— &,

Substitution of a single symbol X for a symbol V # X changes XV to 1V |:_'i'—'*l'|.':|.

The Levenshtein diztance between "kitten” and “zitting” iz 5. The minimal edit script that transforms the

former into the latter i1=:

1. kitten — sitten (substitution of 27 for “k7)

@ 2. =itten — sittin (substitution of “i7 for “e”)
K 5. =zittin —* =itting (inzertion of “g° at the end).




Separating Sequence of Words

e Word-length w,, w,, ..., w,and line-width: W

* Basic constraint: if w;, w4, ..., w; are in one line,
then wi+wi, + ... +w;<W

» Penalty for one line: some function of X. X Is:
e O for the last line in a paragraph, and
o W —(w;+w;,,+ ...+w;) for other lines

e The problem

* how to separate a sequence of words(forming a
paragraph) into lines, making the penalty of the
paragraph, which is the sum of the penalties of individual
lines, minimized.
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Solution by Greedy Strategy

Solution by greedy strategy
words (1,2,3) (4,5 (6,7) (8,9 (10,11)
X 0 4 8 4 0
penalty O 64 512 64 0
Total penalty 1s 640

An improved solution

words (1,2) (3,4) (5,6,7) (8,9 (10,11)

X 7 1 4 4 0

penalty 343 1 64 64 0
Total penalty is 472




