MATH 265: Introduction to Mathematical Proofs Worksheet 7: §2.9-2.10

1. Review

(a) N(VnEN, 2n2—n21) = Bnen\/) 2,,{7'_\441_

b S
(b) ~ (IneN,2n*—n>10) = ¥n€IN, 2Zn-h £10

2. From the previous sheet:

d. There are squares with integer values for the sides and the diagonals.

3 squares with side s and diagonal d, (s €EZNd e Z)

We concluded it was false. What do we need to show?

\f'Sq,M-vf) Sé£ YV d¢—2.
Awﬁumnlr: We know 28°= 4% 3&71;) +Hen cl:‘\}Zsz-.- Es-éi_

1 de?, o S-—ﬁ": 4}3’__ L#.
4

e. Every integer that is not positive must be negative.
VneN,~ (n>0) = (n<0)
We concluded it was false. What do we need to show?

4 nel)\/J fb(nvﬂ/\ru(rmow = 1}*)&6\/) n<o A nxo,

Avgu neat. Prden=0.

g. For every quadratic polynomial p(x), there is some real number a, where a is a root of p(x).
Vp(x) € Py(x), Ja € R, p(a) =0, where P,(x) is the set of degree 2 polynomials
We concluded it was false. What do we need to show?
3 pe), ¥aeR | plad#0.

hraumed. Prck p = #+ L Sinee AR, PO
hh$ ho r‘o()'l's.
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3. Logical Inference:

e How o Fhow & collechnn of Huw stetmenlt implics anoHer Stetencend,
or NeT ./

o Focus on )oy‘w\ shucture. of an “V‘gumufe‘: Vvalid ov notvalid.

e Ex Py This 15 & V:i:é aVaumw-L';f

P2
'DE-A (P\ N '\7-2_ N . /\"Pnj =7 ‘Ph"'l -cuv-al\ PoSS.’BlL,

D) Lnput rwth Valuad .
n+\
o The a.kﬁlAWu.n"l' s invalid 4 e are an:s hruth values fov which
all hypetheses ae drue and conclusimnis falge e Che ck 4wt valuen
e all possible rudth of all hy pothese
\/al\/\}; of input / 3
4. Modus Ponens P-:? Q 1 |
P Pla|P=| P | &
8 T | T T T | T
_E’;(J Hl '?(%j ;56'\ Pb]ljnomlla_l)'l“)\by\ T 1= F T F
lim £ =po. Sinee -@(ﬂ:SmCx) F | T F 1T
x0e FF T F|F
s olunocm: | we can
LS u 'Fta—;") om:bl)‘ oy o Onltﬁ Considuy vows whenre ’g_c_)i;l’&
Conclun Hrx ,(_‘:,M mX= . htjpa'f'ke_sa e Lvue e
~ ® Fov these rows check Hol Hhe

EA Iogical[ﬂ valid aVSuru_wf..- ‘ i %
C nsi Iw
5 o ypotises ke min] G225 T

5. The most common fallacy (invalid argument):
P=>gG o Noed o Find Hrudh values for Pand §
8 cudn it (YP=@ ot am/{_
@ & 1S M b

- @ P s nci‘f‘ ";"W e
» Ans. (‘y,«r)p,?l Then P& S F=2T whi
Mot Commuonr \{'—”3"0)—-’_
NTS A=B
! Proof ! A':B
5, A=D, 2 i

v

6Ne Mmo—

= |

= =D = E=F = )

Vv

)



You cun see Hhat 815 i3 net valid L’_‘j making an
argument for which all +he hypotheses are 4rue bt
e conclusion is incorrect

£ 60 is differendiah b Hen £6 is continuons .

Since -@(,D-: Ix| 1S Con—hnuouQJ we can concluda

ftorelx\ is differerdtiabl,

Ob sevie: Com\ab."l'c dendences wih correcd grammar.
No Gendence loe,jihs with 4 s(jm bel.
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6. For each argument below, (a) determine whether it is valid or invalid, (b) write an argument in
English that models the logical structure of the argument.

P=0 Choose. P=F, (=T ‘
(@ ~P Then P=& is F=7 w)q;c}us—#kw ﬂ.ho{
~ 0

m P ois Hwe So bot? h‘sPM aretue .

BU-)( ~ B s ‘YA’.SQ .

Arﬁumch . IE DS c\lsr\-p&wﬂ?ab(-( f/—sz\ £6D 38 condinuous
Sinee £GD) = ] s nd A Tevenbich _eo-eygw)u/rc)

we can condude $=I%| is nat cormtinuons

INVALLD

P =0 Pl Px®|~&2| ~P
R TT| T F £
- T F || F 1 £
VALAD c 1 T = -
F |F T T T L

arﬁump\;&'. [% X?//O)-{-‘Ln.h xX=25, Sc\hca o 45/ we can
coneclude A <10.

PVQ Plal|Pve | ~#P | &
(c) ~P T T T ¥ T
¢ TlF T F | F

VALID 17 = - T /
piF 2 17 | F

&v&umw{: Al\ malevials are in Canvas ov on +he wb‘o’Pﬂﬁe.
The guiz s not inCanvas, Thas, the guiz s
on + e wz,\opagﬁ.
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7. Show that| P = Q|is logically equivalent to (Note: ~ Q =~ P is called the contra-
positive of P = Q.)

8. Rewrite each theorem below with its equivalent contrapositive statement. Note that the “Let...”
sentence does not change.

(a) If two sides of a triangle are congruent (aka of equal length), then the two angles opposite those
sides are congruent (aka are equal in measure).

\§ Phe an,ble,s o«P-Posi—Le +oo Sioles of g 41’701}26(4 a e
U\Me_@ml) Pon e Sides avwe N et COhSYM,l/GE.

(b) Let f(x) be defined on the interval [a,b]. If f(x) is continuous on [a, b], then for every y-value,
Yo, strictly between f(a) and f(b) there exists an x-value, xo, in (a,b) such that f(xg) = yo.

LA SGN oo dalined on La, bl

1§ Here oxisis a Y Shrictly betiwean KoY and
FUB) quch Yt for 2uery Xo &C‘*"%) £0x,) #ﬂo)
Hon £ I not ondtnwows an La,b]



