Math 330 - Number Systems - Section 2 - Spring 2026
Selected Solutions for Spring 2026 Midterms
0.1 Midterm 1

Ver A #1; Ver B #5 (means problem 1 of Ver A which is problem 5 of Ver B):
#1a, #1b, #1c: See Lecture Notes #1d: |False, True, notp = ¢, p = notq‘

Ver A #2; Ver B #6: See Lecture Notes, Ch.5.2.5

Ver A#3; Ver B#1: | Vr >0 Jz € Xsuchthat Viel f(r,z)>u;

Ver A #4; Ver B #2: Base cases: n=0,1:0=0-3% 3=1-3%
IA: have some ns.t. z; = j37 forall 0<j<n. NISz,.1 = (n+1)3"TL
IA

Proof: LS = x,41 = 62, — 97,1 = = 603" —9(n—1)3""! = ... etc. =RS

Ver A #5; Ver B#7: (a) h,h’ ¢ H = h,h € H;Vi = hoh' € H;Vi = hoh' €, H;.
b heH = he H; Vi = h~!(=uniqueinversein G) € H;Vi = h~' €, H;.
(c) e (=neutral elem. of G) € H; Vi = e € (), H;.

thenh™' € H (c) e € H (e = neutral element of G)

Ver A #6; Ver B #3: m := max(A) def.max (@m € A, (bym € Ay

i def.
From (a): m <uVu € A,,;; From that + (b): m def.min min(A,,;). Thus, m = sup(A).

Ver A #7; Ver B #4: Let F(n) := n> + 2n. Base case: True, since F/(1) =3 =1 3.

IA: Have some n for which 3j € Zs.t. F(n) =3j. NTS: 3k € Zs.t. F(n+1) = 3k.

Proof: By simple arithmetic, F(n + 1) = --- = F(n) +3(n®> + n + 1) ) 3j + 3(n? +n+1). Now,

define k := j + n? +n + 1). Done.
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