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000000000000 0000 (Answer one of the following three problems.)

Problem 1 (5 points): 00 0000000000000 00D0O0O0O0O0O0O0O0O0OO0OOOOOO
000000000000 0O0OO0 (Determine if each of the following equations is correct or wrong.

If it is correnct, prove it. If it is wrong, disprove it. You can use I'Hospital’s rule if you need it.)

—_

.2 +3n+8=0(2n*+1)
2. 3n® +4n? = O(n?)

3. n® = 0(1.5")

4. O(n?) = 0(n?)

Problem 2 (5 points): 000 sO000000000O00000O000 sO0000OOlo(s)000O0O
00000000 lo(e) =10100(0) =20100(1) =3000000000 000000000 n< oo
0000000000000 ooooo0o0oooooooooooooo0ooo0oooooo
00000000000 0s00000n,z,y0000000 (For any given string s, we denote by
lo(s) the index of s in the pseudo-lexicographical ordering with length preferred. For example, we
have lo(e) = 1010(0) = 20 and lo(1) = 3. We also denote by n < co when a number n is finite.
Now, declare if each of the followings is true or false. If it is false, show a counterexample. In the

followings, s denotes a string and each of n,x, and y denotes an integer.)

Vedy[z+y=0] (1)
JzVy[z+y=0] (2)
Vs3In[|s| < oo —lo(s) <n (3)
InVs[|s| < oo —lo(s) <n] (4)

Problem 3 (5 points): 000000000000 NPOOOUOOODOODOO(Explain why the knap-
sack problem is in NP.)



