1) false
2) disjunctive syllogism
3) addition
4) simplification
5) modus ponens
6) modus tollens
7) [bookmark: _GoBack]hypothetical syllogism.
8) . ∀x (m(x)→¬ l(x))
9) ..
10) universal instantiation
11) hypothetical syllogism
12) false
13) true
14) universal instantiation
15) conjunction
16) existential generalization
17) resolution
18) universal generalization
19) correct, using universal instantiation and modus ponens
20) invalid; fallacy of affirming the conclusions
21) invalid: fallacy of denying the hypothesis
22) correct, using universal instantiation and modus tollens
23) direct
24) if a and b are positive real numbers then (a+b) ^1=a^1+b^1=a+b
25) false
26) direct proof
27) i implies both ii and iii
28) of these three numbers, at least two must have the same sign, since there are only two signs. The product of two with the same sign is nonnegative. 
29) there is a constructive proof, since which product is not negative is not identified 
30) choice d where arithmetic mean is 5.5 and quadratic mean is 7.11
31) 
