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What s the worst-case time complexity of sach of the follewing aleoritluns? (2]
Cruicksor, i) Mergesor, () Insertioa sor, {d) Heapsoet, {o} Bukble sorl. L0
poinis, 2 cach)

Continning an Froblem L, what iz the averepe-case lime omplaxily of each
al gocithm™ (19 points)

Give o steck with 3 enlries. Azsumne that initially e 2tack 15 emply, Now we

Wt b use 3 sequanse of push and pop opeeanions ot 3 okjects A B, C, Trand E.
The 5 objeats will enter the stack in the orderof A 19, B 2%, C 39, D A", and B 5™
However any ebjoct can b poped out of the stack whenever it 15 on the wp of the
stack. For cxample iF the 5 objects are poped afier they are all pushed ioto the
stack, then the cutput seqience will b2 ERCBA, O the other hand, if zach ohject
is poped dght after it is pushed inte the stack, then the culpuf seguence 18
ABCDE. Which sequenceds) o the follawing can b2 a valid ougpur sequence ¥ (a}
DECBA, ¢by CRAEE, (o) BDCEA, (6] BCALD, ey ADECE, {10 ooinls, You
st answeT vos or no fr cach choics independently. Yaou get 2 points for cach
cotresl choics and aoas 2 for each inconeet coice,)

Conidnuing on Problen 3, can you give 3 gencral ruie i cheak whether a sequence
15 7 walid owpat sequence ornol? {10 poanesh

How many diffcront binary search trees can have three nodes with values of 1, 2
urd 3, respectively? Eimilarly how many ¢oa bave ¢ odes with walues of 1, 2, 3
and 4, reepoetively? (B3 points)

e 15 o poority guedeT Describe how 16 wse an oodered fist 1o implerocnt a
pTiotily queuc. Alse descibe Iow 0 cxcoule (ke various basic operaliens on the

quene. (L5 poids)

Prove Lthet a comparison-kased sodting alporithm has 3 wonst-case 1ime vomiplexily
off Qi Do wl (LS pojtes)

‘The Tower of Hanad problem can be casily solved by a mecwrsive algocilun, Give
sucdt an algocitlnn w3 psewdo-code focbac. Tow i you are asked to implement 2
nonecersive for ilemtive) slgodthm 1o solve the Toweer of Hanoe pooblen, how
will wou procesd? (15 poinis)
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