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MATH 102 ExAM #2 KEY (SPRING 2012)

CLOSURE: Fails, since 1 — 2 = —1 and —1 is not a whole number.
ASSOCIATIVE: Fails, since5—-(3—1)=5—-2=3and (5—-3)—-1=2—-1=1.

IDENTITY: Fails, since the only viable candidate is 0, but 0 — 2 # 2.

e INVERSE: Fails, since there is no identity element.

COMMUTATIVITY: Fails, since 1 —2 # 2 — 1.

e CLOSURE. Let a and b be whole numbers. Then a and b are integers, so ¢ — b is an integer by A1, and thus
|a — b| is an integer. But the absolute value of any real number is nonnegative, so |a — b| must be an integer
that’s greater than or equal to 0; that is, | — b| must be a whole number. Closure holds.

e ASSOCIATIVITY. 16(263)=161=0, but (162)63 =163 =2. Associativity fails.

e IDENTITY. For any whole number a we have a 60 =|a — 0| =|a| =aand 06 a = |0 —a| =| — a| = a using
A6, sincea—0=a+0and 0 —a =0+ (—a). So the identity element is 0. Identity property holds!

e INVERSE. For any whole number a we have a ©a = |a—a| = |0] = 0, so a is its own inverse. Inverse property
holds.

e COMMUTATIVITY. For any whole numbers a and b, a ©b = |a — b| = |b — a| = b © a. Commutativity holds.

e CLOSURE: Holds, since table contains no objects that aren’t elements of the system.

ASSOCIATIVITY: Fails, since V® (V®N) =V ®V =Uwhist (VeV)eaNn=U®NnN=n.

e IDENTITY: Holds. Identity element is L.

INVERSE: Holds, since each element is its own inverse.

COMMUTATIVITY: Fails since N® V # V ® N.

CLOSURE: Holds, since table contains no objects that aren’t elements of the system.

ASsSOCIATIVITY: Fails since M E(L EY)=x@Ex= 1 whilst (<xE L)BY=>EHY =Y.

IDENTITY: Holds. Identity element is >.

e INVERSE: Fails, since x and Y have no inverse (although > is its own inverse, and < and L are inverses).

CoMMUTATIVITY: Holds, since there is symmetry about the table’s diagonal.
(4xTH4+(6x7) 4+ (3x 7)) =234.428571

(12 x 129) + (1 x 1271) + (13 x 1272) = 12.17361
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