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Eight-Queens problem
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Search for a feasible solution among all

solutions/configurations.



Eight-Queens problem

Search for a feasible solution among all

solutions/configurations by trying all possible
next-steps.
acryehic

e Systematically explore all configs.

o Use recursion
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o  Incrementally build a feasible solution
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o  Prune/discontinue bad configurations
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Subset-Sum
X= 91 bc 3 \oct}

X = {8,17,6,5/,3,f0,9} T=15 Valid SS e Solution contains8 |~= 7
o  Solution contains 17

exists
m
X =1{11,6,5,1,7,13,12} T=15 No SS exists ©  Solution does not contain 17
m 0
Idea: Search among all subsets of X. e Solution does not contain 8
o  Solution contains 17 X2 {I %, 6 1S3 10
e Systematically mow T= < 3

o  Solution does not contain 17

e Recursively
m

e Incrementally



T(nRY: Wit cane Finng, WAQ;IQJMU - IS5 onan ngrd X ound

o —lrt ywmdoery T
Subset-Sum ¢ Tle-LR) + T(n=) k) + ()= 2T(n~(kY +v0)

AN

~ 0 (2h)
/ &M /| return True iff A has a subset with sum t
Ig S\J{)K}T S«m()QTB : PR,

Write recursive code for SS(A,t)
e, ! Q,\ sk et st X /| Assume that A is a global array and only

/| pass left/right indices 2§ | =S, e~|
CJNMFQQ,?: S%g% SP,A‘-QMM (X—@/ Tf P &

) «—T(n k)  $bils %o vebreaTe
Mri 2= %QWS\AW\( X«ﬁﬂj <— T (V\_\(K)) — Ge \9,\%;(:;%—{—

Y dun chune | Vel 2 Q: Discuss its time-complexity

Tl wiE s Hue QMJP\W‘@ b LlhshSim o an A X
_ o)+ oy = D)



Longest Increasing Subsequence
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Q. Given integer array A[1 ... n], find the length of its longest increasing subsequente.

Incremental Recursive Systematic
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Try to find the correct solution by looking at all increasing subsequences that start with

3, and that do not start with 3. Try to find this recursively.
LAVS{ AL ")

Suppose we know that LIS does not start with 3. Can you identify it recursively?

Lis@C2--- W) = vt elemant
Suppose we know that LIS starts with 3. Can you identify it recursively?




Longest Increasing Subsequence

Q. Given integer array A[1 ... n], find the length of its longest increasing subsequence.
Incremental Recursive Systematic

3 1 4 1 5 9 2 6 5 K ) 8

Q. What problem should be (recursively) solved? Assume that A is global.
L1SCiD =
e Given input i, return LIS of A[i ... n]



Longest Increasing Subsequence

Q. Given integer array A[1 ... n], find the length of its longest increasing subsequence.
Incremental Recursive Systematic

3 1 7 5 4 $ 2 6 5 3 5 84\

1 2 3 4 5 6 7 8 9 10 1 12

Q. What problem should be (recursively) solved? Assume that A is global.

e LIS1(prev,i): Given input prev and i > prev, return LIS of A[i ... n] in which

every element is larger than A[prev] L)< | Q Y ) = Lia AL oy
sz::l\/ T 1 le\) \ PN AU~ e/\/t/y
LIS1(1,7) = ¢2? : YN T Sl

@dﬂmgeuppose .. A[1]1 >=A[7] g&gﬁ@ > ALW) = ¢
< Suppose ... A[1] < A[7], LIS1(1,8) =2 and LIS1(78) =3 / ' = 4 [s)
Can you find the subsequence itself? 2 = o /4l 1<1 (7, 8) LA (A 83}
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Longest Increasing Subsequence

Q. Given integer array A[1 ... n], find the length of its longest increasing subsequence.
Incremental Recursive Systematic

3 1 7 5 4 $ 2 6 5 3 5 8

1 2 3 4 5 6 7 8 9 10 1 12

Q. What problem should be (recursively) solved? Assume that A is global.

e LIS1(prev,i): Given input prev and i > prev, return LIS of A[i ... n] in which
every element is larger than A[prev]

LIS1(prev,i) = (recursive formula)

Can you find the subsequence itself?
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Longest Increasing Subsequence v
Q. Given integer array A[1 ... n], find the length of its longest increasing subsequence.

Incremental Recursive Systematic
p o= y4 175 &
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Q. What problem should be (recursively) solved? Assume that A is global.

e LIS2(i) : Given input i, return LIS of A[i ... n] in which the subsequence starts

with A[li] © L162(8) = 2. e8] o BIC -1 oo st s
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LIS2(3) = 222
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