Tuesday, April 30, 2024 9:13 AM

Please Fill out the ICES forms if you haven't
already: https://ices.citl.illinois.edu/
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38 Let X be a set of n intervals on the real line. We say that a set P of points stabs X if every interval in X
contains at least one point in P. Describe and analyze an efficient algorithm to compute the smallest set

of points that stabs X. Assume that your input consists of two arraywnd wepresenting
the left and right endpoints of the intervals in X. If you use a greedy algorithm, don’t forget to prove

that it is correct.
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31 To celebrate the end of the semester, Professor Jarling wants to treat himself to an ice-cream cone at the
Polynomial House of Flavors. For a fixed price, he can build a cone with as many scoops as he’d like.
Because he has good balance (and because we want this problem to work out), Prof. Jarling can balance
any number of scoops on top of the cone without it tipping over. He plans to eat the ice cream one scoop
at a time, from top to bottom, and doesn’t want more than one scoop of any flavor.

(L 5/.414410/

However, he realizes that eating a scoop of bubblegum ice cream immediately after the scoop of potatoes-
and-gravy ice cream would be unpalatable; these two flavors clearly should not be placed next to each
other ~ He has other similar constraints; certain pairs of flavors cannot be adjacent in the
stack.

He’d like to get as much ice cream as he can for the one fee by building the tallest cone possible that meets
his flavor-incompatibility constraints. Prove that Prof. Jarling’s problem is NP-hard.

(s o WD /3\"
40& R {u\) -



110 11AVULTIUCULLLPAUIVLLILY VULID UL QLU . 1 1UVE ULLLAU L 1UL. o GLLULLE D PLULICLL 1D 1VL “1aLU.

CN‘\/“ A {u\w w5

5o
?&, -7 5"’1
)| & £5)
boshuids €210 ’5°>/ (o oot
be ~—
mext 40
. I o

Jub  pdessin @

o b sost o e Abues

2o 3 el fi) efore] =442/ z s/ el 5

b > \J
>
% $ ] (‘{,B’)"“EE
- 16,%)
v & 2 " (5. 3),0.5)
) : 20a, S0, Bp 74,755
C‘k&)@)&
g{Ze k=™
je) He. im G 12 X sk * sb.
(,l& L a ' e sof> L} Moo
2 &iﬁo')'a”(‘)z(
) chrD‘f :

e~ C.



(2
9 C/> (& %) € ¢
¢ fim 0O — $5 7 fup = RARLE T $v,,.
5 Vs > Vg Un (S > WLV EE
% G, S'\./j)éc'
S ;
RN
\I‘ »UQ,"’ __B\/-Y') K S}A%j\,b%." >
o uoter i3 aupeded b oo cpvsus is owpested 1 M
[ce et stack .

v, >\ > 3'\/;/)5'\]\;
/5 V‘ %Vg,% .-

2650 e > ) e
SVn oy derd s o pat- (m G.

p-La~d

N
2.8 Gy oA palt Hok  doo ot viek o

5
/ WnJabwd'Lé{

Vabice |

ue = - Seri- HP o ., Ve
v G
.@ - @
(4 - se~t ~H il

imb — P
Ml/n \/‘)_,:.V Mf’ oOMN ?
o NP-had
[y ~serric HP-b
\\1 i/p G’CV’E)
d 4






