|MAaTH 200 : TesT II |

Problem 1 [12pts| Finish stating the definitions below by completing the sentences below:

a. Let A and B be sets then A C B iff...

we kK = xe B Lo coch x e A.

b. Let z,y € Z and n € N then x = y modulo n iff...
gée Z swch theb < = ﬁ‘é?-f-l’)%.

c. Cantor’s Theorem states that if S is the cardnality of a set S and P(S) is the power set of S
then... )
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S < P(s),

d. Let a,b € Z and n € N then we say that a and b are zero-divisors iff...

A O and b FC %Le‘;fé 625 = O,
e. Let a,b € Z such that b < a, the division algorithm states...
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f. If a,b € Z then we say a, b are relatively prime iff...

'%QA(Q;E) = ’1’

Problem 2 [6pts] Provide examples (no need to prove they work)

a. a function f:R—-R xR
'F(X) - (X,X).
b. a function f:RxR —-R xR

‘F(T‘,@} = (FC@S’@/ r*'g‘;g\.‘_@) o=

c. a function f: R — R such that the fiber of 3 is R.

«F(x) = hews sg"‘fg?}’ a H;:/-




Problem 3 [3pt@ or False?. A set which is denumerable is also called countably infinite. A
countably infinite set cannot be finite. The cardnality of a countably infinite set is defined to be

N,. Cantor showed that rational numbers and natural numbers have the same cardnality.

Problem 4 [3ptr False?

Problem 5 [8pts] Let f : Zs — Zi be defined by f(Z) = [2z]. Show that f is well-defined. Show that
f is one-one. Show that f is not onto.

Nohe X = X+5% ond [9] =[%+10k] e oy keZ
Considin Yhon, foc '€ Z,
{(x7E) = [3(x +Sk]]
e L;‘AK + 104 | J
= {[ax] ;. £(R)= {f’;ﬁ@f«?g) \7%@&’?
Hm% «? is mj,ﬁ? ﬂﬁ%"“‘f“‘wéﬁﬁ

/

%H

N, =N=Z=0Q<

Soppese £(X) = £(%) Hhen [x]=(29] hence ez
such Hih 2X = QY+ ok = x =L +Sk = X=T,
Thee £ s injechve.
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Problem 6 [4pts] Find all the zero divisors in Zg. = 16,1, 2,3, 4§ .?

%)ccb(x,é) =

1 = ?(_’\ € 76 Se we Can \‘%ﬂwdi,s
@\xSo O et o Bere dVigel . Howeue\r/

wodule, 6,
de 3 = O uv‘\dﬁ B-H= O

Thus @!3 omd Y are Bew divicals in —Zgj

Problem 7 [12pts] Let f : (1,00) — R with f(z) =In(z — 1) + 3. Show that f is a bijection.

-] et xye (1,20) Hhm cupmsa £ = £(y) thie vieldg
In(x=1) +3 = In(4-1)+3
Jo(x-1) = dnta-))
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= Y-/ = X = \é). . ‘p s [*/
,Tib) Lle Z € “2 cbgerue )((I\C'jj K = i -\—e?-g e (\I,‘%)
. Q\J\Ji ‘F(X) = Qn(l +€2§3 -{j +3 = =43 = 2 ,,wa
£ is  onto.
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Problem 8 [4pts] Solve z° + 2> + x =2 in Z3. = {0' ‘/ ’2}
0r040 = O £ . 0 et & P
V+ 1+l = 3 =03 - 1 Net qsdf_
2+2v2 = 1§ = 3
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Problem 9 [8pts] Use the Euclidean algorithm to find the multiplicative inverse of 17 modulo 217;
that is find 17_1 = Z217.

AF = () + 13 ,
! 13 (1) + Y |

13 = 4 .03) +[1)<ged (17 217).

3 = 3 (\) 4+ 0

I

| = 43 = 'H3I

o
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= éjm’ﬁy{jﬂz”f:,j

o r ey R Y '; i | [ ¢ ﬁ:‘.,“. ; ’m-\ \"'- B
= 23 - [#H3) - 217 — diF +17l) |
-
= Yot +1F[-18~39]

= 4.217 + 17(-51)
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Problem 10 [8pts| Let f : R3 —Rwith f (z,y,2) = /2% + y? + 22. Show that f is onto R. Find the
fiber of 1. Fimdtiefiberot—l. Find the inverse image ([0, 1]).

) Let aelbmd obsewe thad £ (00) =ororo =Ja=lal
ond lal = sine OO0, Thu -Pu onto.
® flec of 1 = F117) = {ouymel | f0un2) = 1
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Problem 11 [8pts] Prove that: If f, g are surjective functions f: A — B and g: B — C then g- f is
4 |
%3 %%C s @n%@j'we knaw 35& B gmcgfm
" 3 > 2 v
(3 f)ta) = 9 () =

surjective.
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Netw Qef:A—>C. Let ce @ S ce
we know e A suh Hb £@) = b, Thus
/
= C, v Bof i a sudjection




TAKEHOME PROBLEMS FOR TEST 1I |

| MATH 200

do not consult others for help, you may use your notes and the text but that is all.
(Due Wednesday by 4pm, slide under my door or give it to me directly, thanks!),

there are 6 bonus points built into this test.

Problem 12 [7pts| Let m,p € N. If f : Z,, — Z, with f(Z) = [z] then what condition(s) must we

place on m, p in order that f be a well-defined function?
TF m<® then & =W bub [e1F# [m] Hus
. r | L Lt ‘ ggmhfv,,!é & \/am»@u\@’ij» gt‘;‘f LA €
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Problem 13 [8pts] Let f : [—4,4] — R with f(z) = z?. Find the codomain and range of f. Find an
injective function g which is a restriction of f.

NO‘\‘C Alow\ (‘@) = E‘q:z’"] O»Nﬁ Codomaain {4} e (TZ Sine

we Ore %ﬁj_ﬁ’\. ‘C: [-b)‘kl]———i . '—ﬂm&z rgg,.ma,g g€ gig‘}
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A
(=4,1¢) ; (4, 16) g \
, \i/f [ range (£) = Lo, 16] |
P \ o
C hoote %‘ = : Mf\m\ Qx) = %{‘3'} foe ’Xf‘ﬂG[“o“')
Ll o g6 = f£o9)
?\wmvh: Keere mm) = x* =Y
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Problem 14 [15pts] Use an induction argument to prove n® + 5n + 6 is divisible by 3 for all n € N.

oops. S22 Sel” Lupe M ofher dest. Or,
Let Pln) be da dhedemend Nn7#5Sa% 4 is diviall by 3.
Noke P} s Frue stha [+S+6= 3 = 4(7).
Frsswme  Pn) )rfu\&f Yo dReEZ sudn NS
nF+rsn+6 = 3k, Gnslden Hhe

) + Sh+1)+ 6 = n+3 T+ 1450 +5 + ¢

P

= _Yj.g'*é_"i'?“é + 3(n%n +23)

= 3(ﬂz+n2%n+8¢)
Hhus  Pln+s) is trwa. Tt Follows 0B
P(n) s 47w Vl‘?é//\/é Iéa PMZ,




