.
R.EAL Educaly
\ L\“ - ," e ' .‘._,“? ‘i.\\

Accelerated
Learning

SUPPLEMENTARY MATERIAL/
TEACHER'S MANUAL

for

LOGIC

for

UNDERSTANDING

MATHEMATICS

by
Dr. J. Austin French

(Georgetown College)

R.E.A.L. PUBLICATIONS

of
R.E.A.L. EDUCATION






SUPPLEMENTARY MATERIALS/TEACHER’S MANUAL

for

LOGIC FOR UNDERSTANDING MATHEMATICS
by
Dr. J. Austin French and Dr. Earl Dennis

Teaching DVDs and Text micropedia for the course
are available from www.arealeducation.com

ISBN #: 0-9724503-1-9

Brought to you by:

R.E.A.L. EDUCATION

R.E.A.L=

Righteousness Enhanced Accelerated Learning

For He will finish the work, and cut it short in
righteousness: because a short work will the Lord
make upon the earth. Romans 9:28

Published by:

R.E.A.L. PUBLICATIONS
% Dr. J. Austin French
109 La Costa Drive
Georgetown, KY 40324
Phone: 859-539-2463
Email: questions@arealeducation.com

Website: www.arealeducation.com
Until further notice, permission is given to copy even though copyrighted 2002







FROM AUSTIN FRENCH:
DEDICATION

To the ONE who makes things clear
Matthew 6:22
“If therefore your eye is CLEAR your whole body will be
FULL OF LIGHT.”

SPECIAL THANKS TO:

My wife Belinda, our son David, and out daughter Janet.
Pastor Philip Derber
Pastor Jack Shoup
Pastor Elizabeth Smither
Pastor Steve Butler
Elder Fantley Smither
Pastor John Chamness
Patty Chamness
Matt Smither
Thank you Earl Dennis for passing on to me that exciting light you saw on how to
teach math proof. Things are better for me and others because you did your part.

FROM EARL DENNIS:

It is a great honor to be considered a co-author with Dr. Austin French. This book
originates from a set of notes that Austin and I developed while teaching at David
Lipscomb University in Nashville, Tennessee. .

I want to express my thanks to Austin and every other student who struggled with
us as we attempted to bring the concepts of proof in a deductive science down to the
grasp of beginning mathematics students.

I extend a special thanks to my wife, Pearl, and to my daughter and son-in-law, Lydia
and Mark, for their support and encouragement.

I also want to welcome you, the current student, entering this study. I am glad you
have a desire to learn the techniques of producing a valid proof in mathematics. Enjoy
your study.






WHY PENCIL AND BIG PRINT?

To “make it plain” (Hab 2:2). It is my desire to make the
things taught to be easily mentally digestible. There are some
wonderful meals fixed with love for me by my wife that are so
blessed and digestible that I joke that the stomach can be by-passed
and the food just be put into me intravenously! This book is
intended to be like that for the mind...immediately absorbed by the
mind.

This all began when I was teaching a class with computer
generated notes. I then switched to pencil and big print. The
response was unanimous; they liked the pencil and big print notes
much better. It was said that when they did their homework, they
had to recopy the computer generated notes to understand better,
but with the pencil and big print notes they did not have to recopy
them to understand.

A secondary reason for pencil and big print is that many texts
are encyclopedic...containing far more information than can and
needs to be consumed to know calculus excellently. So I go for the
jugular and put in no more and no less than is needed to thrive
mathematically.

You are seeing the note-taking style that served me well in
getting a math Ph.D. and beyond.

Another reason I use pencil and big print is that I believe
there is an anointing of clarity that comes with these notes and it is
known that the “anointing teaches you” (1 Jn 2:27).

Rather than this being a second rate, antiquated learning
system, I am giving you absolutely the best I know for you to learn
with wisdom and joy. Drink it in.

Austin French
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MIGHTY MICROPEDIAS
BY R.E:A.L. EDUCATION

(See www.arealeducation.com)

TRUTH GEMS FOR TEACHER AND STUDENT by Dr. J. Austin French.
This micropedia consist of 53 Truth Gems from the Word of God directed at teaching and
learning. Each Truth Gem and its explanation take one page. Since God is the Most
High, this means His teachings are the most high teachings. No one knows better than
the Creator how man was made, what he needs, what is the best way to teach man, and
what is the best way for man to learn. Many of these truth gems start out each teaching
session in the Math by Heart trilogy described below.

ALGEBRA 11 BY HEART by Dr. J. Austin French. This collection of two
mighty micropedias consists of a micropedia text, a micropedia of supplementary
materials, and DVDs of 53 teaching sessions. Both micropedias are free on the web or
can be ordered on the web in paper copy or on one CD. The DVDs can be purchased
from the web. This is a College Algebra course, which means it is a strong Algebra I1
course for high school. This is not what is called Intermediate Algebra (=Algebral in
high school) in some colleges. '

CALCULUS I BY HEART by Dr. J. Austin French. This collection of two
mighty micropedias consists of a micropedia text, a micropedia of supplementary
materials, and DVDs of 38 teaching sessions. This is a rigorous-first course in calculus.
It is a first college calculus course. It can be used for high school students who have
finished Algebra I, Algebra II, and have had some trigonometry (trigonometry is taught
in pre-calculus or advanced math courses in high school). The topic is differential
calculus. Both micropedias are free on the web or can be ordered on the web in paper
copy or on one CD. The DVDs can be purchased from the web. ‘

LOGIC FOR UNDERSTANDING MATHEMATICS by Dr. J. Austin French
and Dr. Earl Dennis. This collection of two mighty micropedias consists of a micropedia
text, a micropedia of supplementary materials, and DVDs of 31 detailed teaching
sessions. The mystery of how to do proofs is revealed. Logic is taught and then that
connection to math proof is made plain. Proofs are illustrated in the area of elementary
set theory. It is for the advanced high school student through college. Math maturity to
have done excellently in Algebra II is the only recommended prerequisite background.
Both micropedias are free on the web or can be ordered on the web in paper copy or on
one CD. The DVDs can be purchased from the web.




CALCULATORS AND COMPUTERS

If technology helps you, use it; if it does not help you, then
use something that will help. That sentence could free many a folk
from being duty bound to a computer or calculator. It can free
them from a sense of shame for not being interested or excited
about spending a great deal of time using a calculator or computer.
It has been my experience that those students that feel like they just
have to have a calculator are not the clearest math seers. They
have a nervous dependency about them that works against their
seeing math clearly and learning math peacefully in wisdom.

It is fine for you to use a calculator for this course. However,
you must realize that I am teaching you mathematics, not computer
science or calculator science. I am bringing forth a pure, clear
math realm that excites me. I do not fret whether I am making it
interesting or not. I do my part to make it clear, to make it plain.
The beauty of the subject matter will draw and interest those
hungry to see math clearly.

I teach what excites me in a way that excites me. I have
found that the material I teach, in the way I teach it, prepares
people excellently for other math courses even to Ph.D. work in
mathematics.

Do not fret that your education is being slighted by the
calculator not being magnified. In fact, I have found that the time
spent in calculator magnification automatically causes some topics
to be slighted or left out that are very important for calculus
understanding.

New and newer models of calculators will come and go.
What I am teaching is calculator model independent. Due to its
nature, this course abides in a state of freshness and clarity.
Discern carefully what you drink in educationally. Avoid image
with little or no reality. Embrace wise, diligent study of substance
rather than fluff.

Austin French
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REAL MICROQUIZZES,
MAJOR TESTS,
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mT 1

[SESSIO/\/ A MICROQ Uz /

R. BASIC KNOWLEPGE QUEsTIon (2 MRS )

WRAT S THE MAme Ot THE TYpPg
OF STATEMENT PATTERN ¢ P\/(fu%)

ANsweR .

e —————— e ————




MT o~

L%Efssccu 3 MLCRO@(M%J

B . Bpsic KNOWLEDGE QUESTION (& MARKS)

GWE TME DEFINITION oF A STATEMEMT:

B. PROBLEM tROM SESSION BEFORE
. ."‘\
LAST ¢ (4 mARKs)

NAME 5 STatemenT PATTERNS WE
STUBLED USING “pY or “av"

-~



mnT 3

SESSION Y mww@zu/%J

A BASIC KNOWLEDGE QUESTION: (2 MARks)

WHAT |5 THE (NVVERSE OF (nA) 5B 2

B.PROBLEM FROM SESSION BEFORE
LAST (4 mprRKS)

MAKE A TRUTH TABLE TFop

(P90 A (9@-—%@)



MmT 4

'\sesator\) 5, REAL TEsT IJ
(ANSWER OV OTHER SHEETS)
_P\. GWE THE DEFIMVLITION For A STATEMENT

B . NAME THE TYPES OF <STATEMEnT Pﬁwé/w53
> L (vp) = q

G 2.~ (py)

3. fop)v (gnr)

T P

C,. ANOTHER. NAME FoR CoNSEQUeNT IS _ _
D, TS A STATEMEMT PATEERM A STﬂTEME"’T?\ —_—
CigsD E. IS AN (VSTAVCE OF A STATEMEMT

PATTERN) A STATEMenT 7

F. WRAT 15 THE TRUTH VALUE OF

l+l=10 ImPLies Q<3 2
G. _MHKE‘ A TRUTH TABLE FoR
[epvg ] [Crq)ar]

k) H . DEFIV ITION For A TRAUTOLOGY .

':L G\VE THE INVERSE oF (NH\—NS .

(o) S GwE THE CoNTRAPOSITIVE OF

() - (~ w)




T -5 |
[%E SSloN S5, REAL TEST T CoNTIVNUED

K. wRie (N DIFFEREMT EQUIVALENMT Eogm-

[, ~ (HV(NB))

D &~ (om 5 o) _
3. (A — B

(4t 4. N(@N\],\[uw])‘ |

D~ [ (]
l-—l B CN%3V(NP) EQM‘V&LE}UT To P9%7 SHow

\/DL{R WoRK DBY uUsive THe DEF/N 1Tlown OF
EQuivnaLlence,



MmT 6

|SESSION ¢ j

NO MICROQAUIZ BEFORE THe START
OF SESS[oN §
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SESSION T mw.m@ut‘&j

B BRSIC KNOWLEDGE QUESTION (2 MARKS)

NEGATE T-o(vE)



nT §

!‘_SESSLOM 1 fY\lCEoszu/z/

A, BASIC KNOWLEDGE QUESTION (2 maRKs)

STATE THE Mmobus PONENS ARGUMENT
PATTERN |IN TERMS OF THe VARIABLES

P AND %-

B. PRoBLEM FROM SESS/ON BEFO,QC
“AST (2 mARgs)

WRITE N lF ..., THEM... FoRrm ¢

|>0 ONLY IF 41 15 PosiTive



MT 9

/SESSL&U Q2 Micrep QUL 7 /

o |

R._8esic KNowLepse @uesTion (a MARES )

NEGARTE : E (rvE)

B, PROE)L—EM FROM SESSoN BEFO/QE
&-_-‘— —\—
LAST, (4 MARKS )

MAKE A TRUTH TABLE 70
DETERMINE IF VALIA oOR. |

PV 4
~p
g

MVACLD :




m1 \D

EEsscou L0 MicrRO@U|Z

A . BAslc KNOWLEDGE QUESTION (2 MARKS)

NEGATE! T— (~E)

B, PROBLEM FRoM SESSioN BEEoRE
ST . (4 MARKS)

PRoVE BY DirRECT PROOE -
P> (g )
(7)) — (~p)

+

% Y




mMT 1)\

’}SESSlOM I\ REAL TEST If}
_ (AMNSWER o oTHER SHEETS )
(e A . NEGATE : (vf) —> (~5)
(Gt B NEGRTE 2 (A M

C. LRWE (M lF..., THEN o5, TORM ¢

P NECESSARY CONDLITION FoR SAM
To WIN LS FoR SDPE To RUN

. D‘ \})R’lTE U\) LFeoo/TﬂE'\)ooo FDQM,e

X <o ONLY IF Y&

E, ACCORDING To THE DLSTRIBUT Ve
PROPERTY | pv(%/\r) 3
EQUWALENT To ~

F. IS CoNVERSE REASONING VhLID

G. NEGATE: . TV(vw)

- ANSwWER. . '
H.TELL WHETHER EAcH

——

L4 Modbus Ponvens

Mo DULS TOLLENSJ SYLLOG'tSMJ Covverse 7

RENSON (NG, (NVERSE Rep
s N 2INITS YA
VALID OR (NVALW - y Ao

Il (Fx 1s vE THEN Y s vo
| T
é\ 15 IV Q ’ é e

o K LS NOoT N &
MNAM E
VALID oR nupp ay

PRoBCEMN H CconTINVES on THE
NEXT PAGE.




MT 1TX

[SESSIoN 11, REAL TEST I ConTimues|

PRoeLem H CovTiwuey
A, NE 2T, THEN y 1s (v E.
'F Y s v E | THen 258,

[

o, LF KT, THEN =228

BB NAmE -

Gl VALWD 0k nvvaL

3. lF 3 18 INVE THen T 15 v F
5 Is NoT v E

| GAD VAL ok INVAL

1 . USING A TRUTH TABLE  DeTeemve IF
[

THE FoLcowiING ARGUMEMNT ¢ \vp L OR
NVARLLD,

N
IF 3 15 NoT N F) THEN 5 15 v G.
S 15 NOT (N G.

0% 3 1S NOT (N T
'3. PRove vaLio BY DIRECT PROOF »

-—

P>
~ (P ff‘.)
W=
-t INGBSD
(BFEK . PRoVE VALID BY |NOIRECT PRoOF:  W— ()
| — ro (o) ng)
(g2 (p)

o VP
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/séssmu z&]

NO ™Microouie Berfore
THE START of SEssmon [



™mT 1Y

SESSION (3 MICROQUIE |

BAsic KNowL€eDGE QuESTION (2 MARKS )

dxels xst s READ "THERE 15 AN x
IN' I sucw Tuxr x> o "

How 1S JxeTyasy PEFNED 7




MT |S

[?‘3555!0/\) 4 mxc&o@unz’

0. BAS\C KNOWLEDGE QUESTION (2 MARKS)
LET R =THe SET oFf REAL NUMBERS ,
TRUE oR FAcsE: VxeR H%gﬁ g =

R. PROBLEM FRom SESSION BEFoeRE
LAST, (4 ma&Ks)

Row 1S "Jae Ny a4l 43{\/ DEF/MGL)
C(NOT How 18 1T READY)




mT 16

EESSLOM IS MNICRoQ U EJ

. BASIC KNOWLEDGE QUESTION (] marks)

\ W
\\/er)x<’7 Is READ ~ FOR EVery
X AW I xeT Y How 1s IT DEFNED

B. PROBLEM FROM 855510}_/ BEFoRE

LAST (2 maRKS) | TRANSLATE  INTo
B PROPERLY QUANT\Fiep OPEN
SENTENCE  (WITH NO Rippepy

QuﬁNTlFLGRS e 0 Somesn e LIKES
EVERYonNE ™

LET P=THE SET 0OF ALC PEOPLE




MmT 17

fSESS/OM | b Nuc&o@u/zj

A. BASIC KNOWLEDGE QUESTION. (R mkgs)
NEGATE V&&Rbﬂ%aﬁjﬂlng

B.FPROBLEM FRom SEss\ON BEFoRE
LasT (4 mArkS)

PROVE -

ng<7,TH€M<[F q<5
THewn 33-!0 <?>.



MmT (8

SESSION 7], REAL TEST ] ]
- (ANSWER ON OTHER SHEETS)

& A, How 1s Vxe”\ﬂéd READ ¢

@B B. How s ‘v’xgw\, X< DEFNVED?

CerEDC. Name AN INSTANCE 6 F The open
SENTENCE x<L3

D. LET R= THE SET 'OF REALS m\_-/D
N= £62,3y.. [ TRUE oRr FALSE 77

I.VXER)E%CR*XT%:O
o?oV?csR,H%EN&mg:o
30‘7”76€N,34€R 5 xy=(
H. ‘v’xeR\V’aeﬁ , xg=

E. LET P=Twe sev “ofF ALL PeppLE

TRANS LATE |NvTD PROPER LY QUANTIFIEp

OPEN SENTENCES W\ITH No Hibppepn
RUANTIFLERS

@ l, N8BoDY LIKES EVERYROp Y

L SomeRODY L|kES SOME BopY
(s T. NeshTE VaeR  Fyem s x <

3 .
G. NEGNE: YxeP (i§ x<3, then 7@5@
H. TRUE or frosE 1 Ve @b xun:




MmT- 19

| SESSION 17, REAC TEST T CoNTivuep

(@) T. PROVE: [F P23, THey p-13 <o
@ T LET M=F%x [1ea0’}
_PRoVE: IF p>5 THen (IFpa/v\
The) (p>0 AND p220))),
@or) K. LeT o= §x(p¢<ao}
FROVE: |F EVERY ELemenT oF F
1S AN ELEMENT OF M THEN

EVERY ELEMENT oF F ls LEss
TtHA 30,
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[eEssion (3]

ND MUICROQUIZ TR SESSiow (R



MmT &1

{f;r—;ss \ON 14 mlcfeomuzzm{

A BrSIC KNDWLEDGE QuesTion (2 MARKS )

Hoo) 2nouLp You sTART A PROOF OF

\fxg N, x>3



MmMT A3

[5 ESSIoN 2p m:cw@u/z[

A.BRAsIC KNowLEDGE RUESTipN (2 MARKS, )
Q) xEA Gluen |
b) V’LE‘.AJ (%84T v XEM) Gluen
NAME AN INsTANCE OF )

B. PRoBLEM F/{ovv\ SEsSs/pN @EF&/{§
LAsT ( 4 MA&@)

PrRovE : V%QR) (FFg <3 THen 2%-/455



MmT 273

(sessmw 21, MICROQU I 7 f

' —————

R. BASIC KNOWLEDGE QUESTION (A MARKS)

WHAT 15 THE FIRST ASSUME AND Stlow
To PROVE \/’)LE_T ‘V/gz,N\ (g <] —91386)

B PROBLEM FROM SESSIoN BEFogc
L.AST (4 MHRKS) |

M : \V/xaRJ (ax<é> & 3x-9< O)



mT a4

SESSION 24 MICROQUIZ

A.BASIC KNOWLEDGE QUESTION (2 MARKS)
- To PROVE HNOK=RAULB BY THE AX oM

OF EXTENT) ProveE

B. PROBLEM FRom sessioy BEFoRE
LAST ( 4 mArks)

r———

PROVE: RN(RLAOS (E(\T)U A
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\szssmw A3, REAL TEST IV |

— (ANSWER oN OTHER SHEETS)
(koD A, nAME AN INSTANCE OF b) BELo(y
Q) x’eH G \WEN

b) YxeH, VyeT, 2tyeT  Gley

B WRITE THE ¥ i1RsT THeee ASSUME AMD

3SHows TO PRove

\7’%8{\/\,\/3873 (it 2Ly, then %aeﬁ)
C-DEFW!TlOU‘. Aug = {x[ B }

(4D D. ACCORDPING To THe PEFIMITION, WHAT
IS THE MNEXT LIvE oF A PRooF 7

x’e HU(BHK) GlUen

Gl DE. ACCORDING To THE pe FINITION, WHAT
ts THE NEXT LINE 6F A PRoo

£ 7
X I-(HUK) Glven

e —

@t)F. circLe THe ove Thar 1
EQuUIVALEMNT To :14’?5 E-F

. x’€ E A x'fl—’
2. 7C,¢E n x*EF

3. y'#E Vv xEF
4. NonvE oF THESE




MmT a6

SESSION A3, REAL TEST IU CoNT|NUEp }

@_'—ra PRovE K-H=nng B8Y THe Axiom

°F EXTENT  Nou AeeD To PRove

HYRWE‘- ‘V”)ca{ij(xf\‘f &> 3«-:a<o)
@o ptsy L. PROVE? |F HUKSF ey ke

J. IROVELIF He H-K Men H=H-k



MmMT Q7

[sess lon Y

NO MicRDAUIZ For SEsSION AY .
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fssss ION A5 MICRoQUIZ

BASIC KNowLebse QuesTiopn (2 MARKS )
SUPPOSE Nou HAVE ¢
7€R orR TeD Gluey

160 — TeEUW G lUEN

WHNT CAN BE CoveLupeD BY
PROOF B\ cpses 7

-~

e e



mT aq

Po—

{‘szsszow 26 MicRoQuU /IR

R. Brsic kNowLEbce QuesTion (2 MARKS )
D 7 PNQ® Glwen
2) 8¢ ANB GIlVEN
3) Te H-k GLUEN

NAME A = STATEMENT THAT SOME
OF THESE LINES PRovVE.

B. PROBLEM Feom SESSioN BEFeoec
LAST (4 mArks)

Provc -

IF U) 7eB op PY&DJCQ)B_C_ZE,
AND (3) Dcw, THEMN 4 FOw,

(USE PRooF By CASES)



mT 30

ISESSIOM 2 M m¢c&o&u1%7

A BhslC ENDwLense QuesTioN (2 mires)

Suppese Nowu HAVE
TEB ok Teb Given

TeB—> T¢ EVw OGlen

TeD—> 7¢ EUW Glvew

WHRT CAN BE ConvcLubed RBY PRooF
BY chAsesS

——

B. PROBLEM FROM SESSloN BEFoRE
LAST 1 (& mhaRks)

SupPeose Nou Hap IN A PRooF THESE
LINES

x’eA or 2% BncC
22 h ——> x% (pus)n (AuC)
©EBIC—> %’ (hus)n (huc)

WHAT CAN pBe CoNCLubEDd BY
PReoF BY cases 7




mt 31|

/5555 lON 238 MicRoqu | ZY

A. BASIC KNOWLEDGE QuesT/o/\) (2 Mr\feg.s)
G\VE THE DEF/V ITION oF

HUK Ch-5. (NoT How 1T 15 Res )

B. PROBLEM FROM SESSI0U BEFoRE LAST,
(4 marks)

FROVE: IF A4é A RSB AwD
(YxeB x<10) AV BcC,

THEN .“:chC)xuo,



MT 39

]SESS!OI\J 29 MIC/QOCQ%/ZI

s

fl. BASIC KNOWLEDGE QuesTion (a mhrks )
{9\26—3/768[0;/]}550{[ ﬁ%

B. PROBLEM TROM sSESS 0N BEFopE
LAsT (y /vmens)

‘m:’ |F H#CFJ THen fCA



MT 33

SESSioN 3o MICROQLUZY

—

A. BASLc KNOWLEDBE @uUEsTION (2 MARES )
CWE THE DEF/IMvITION OF
HUKC A-B .

B. PROBLEM From SEssioN BETFore List

( & mARKs)

TRANS LATE FRom scoppy To
PURE SeT DEF(NG.

?QHBa/ X€Lo,i) AND We [R»‘sz =

T/ ‘




MmT 3Y

[ SESSronv 3 |
[me. EXAM

(AVSWER ON OTHER SHEETS )

@B B . Gwe THE NAME R THIS TVPE of
STATEMENT PATTERN £

erPVCB) A (~F)

B WHAT 1S e quivaLe v T TO
~ Wvpdve] ?

(4s6D C. NEGATE - ~Mp—2q

D. NAME THE Tyre oF ARGUMENT PATTERN
AND TELL GHETHER IT (S LALIp op

INVVALID
(~A)—> R NAme

A VALIO or INVALID
o B

E. TRANSLATE To  |F.., THEM... FoRm:
043 /s NECESSARY Fop Q>
F. BY THE TRUTH TABLE METHOD | PROVE
p < (~q)

r~ P VALID pR INVACID

o, %




mT 35 .
rsssszo,\) 31, HIMAL EXAM Qaw?;\/UEO]

@ &) G. PROVE VALID BY [MDIRECT PRoog
3P ‘
V-
/\JP-Q’VV_

of
o s

(3D H . GIVE THE DEEW TIon of Jxe M 3 x<3

I, R=REALS N={l)a)3y'°§
TRUE OR FALsE 37(,8[\}'}\]{*%8@)?(.%:0

(€ T. TRANSLATE INTo R PROPERLY QuANTIFIED
OFEN SENTENMCE WiTH NO HIDDEN QUANTIF | ERS

SOME ELEMENT OF R IS LEss THRAN ALL THE
ELEMENTS oF N.

(rts) K. NEGATE» ‘v’xER)H%aN%(xq hgg;;()

L. PRovE: VaeR | (x<5 <3 dx=10<o0).
VE !
/‘Q. FROVE : ‘F<VKEEJ?(£F),THEN ENF =g .
Gas) N._PROVE - |F ACE ano BEF, THen
AUB & EUF (USE PReoF By cpses) .

&. NamE A J STATEMENT THAT LD
FROM ThEsSE LINES * FoLLOws

l. %€ A GWEN
2. ylepR Glven
3. x4y’ =10 GIVEN

P. GWE TRE DEEINITION oF PNQCH .




nY 36

rsesswu 31, FINAL EXAM CoNTINUVED

.Q WRITE IN PURE FoRmM: {axﬂ XEEO.Q} =

14

YO LLOWS TFROM
K.

-
pm——— —

S. PROVE : IF HﬂB*¢JTHEN R-BCA

-T PRovE BY mATH [VDucTionN < \/ﬂf—f/\}
(+54F+---+(4n- 3)-— r\(ah")




SECTION B

SOLUTIONS TO REAL
MICROQUIZZES, MAJOR TESTS,
AND FINAL EXAMS.

ALSO, SOME WORKED HOMEWORK
PROBLEMS SHOWN ON THE AIR







St

ISESSIOM A MlCRDQMIE&
ANSWER KEY )

. BASIC KNOWLEDGE QRUEST/ON *

WHAT IS THE NAME OF THE TYPE
OF STATEMENT PATTERN P\/(N%\

ANSWER: DISTJUNCTION

VALUE ¢ A MARKS



SH

SESSlon Q.
Ho MEwoRrk CLARIFICATION

(.27 ,PR6E IT) 5 STATEMENT PATTERAS
WE STUBIED USING “p" of g

P
~ P
PVq
P g
P24
(3-30, PAGE L7 )
(@) “ONE 1S NOT LESS THAN Two"
1S AN INSTANCE OF¢ rop

(L) "ONE IS LESS THAN TWO [IMPLIES
SIX & LESS THAN Fve " IS AV

INSTANCE OF © F_.g%

(2.31,PRGE () ANY STATEMENT IS AN
INSTANCE OF "p" | So NES ALL OF

)

THE STATEMENTS IN PRoBLEM 2,30
PRE INSTANCES OF “p“,



SH 3

'fS ESSION 3 MicRo QU /z
ANSWER KEY

Q. BAsic KNOWLERGE QUEST/ON (2 MARKS)

GWE THE DEFINITION OF A STATEMENT:
THE EXPRESSION s A

) SENTENC E

>) DECLARATIVE SEMTENCE

3) IT 5 MEANINGFUL TO ASSIGN OMLY

ONE Of THE VALUES TRUE OR FALSE.
(REMEMBER To REV/IE W)

 B_PROBLEM From SESSion BEFORE LAST:
CH MARKS)

NANME 5 STATEMEMNT PHTTERNS weE

STUDLED USING “pP* OR ab
AN SWER: e

~P

pPv4

PAG

P>q



SH Y
SESSION 3
HOMEWORK CLARIFICATION

(3.6, PAGE 4.3) |
3. 6 ' 2,1 — Q.Y

@) a¢3 OR1¢a T :a LA OR Q<3 T

(b) 6<¢50R 1< T |\ 143a OR 6«5 T

(@) A<z R 10T | <o OR QL3 T

(ﬂ) ¢S5 OR <0 F '\ <o OR 6<&S ¥
A ™

. THe DIFFERENCE BETWEEM THESE
Two CoLtumns OF PRoBLEMS 5
THE 3.6 LIST 1S SimMPLY THE

TURNED ARoUND (OR COMMUTED )
V ERSION OF THE 2.1-2. 4 LIsT

(I.E. qbvp VERSUS PV 4
INSTAN CES )

NOTE * CORRESPONDING Rouws HAVE
THE SAME TRUTH VALUE .



- Tl

't’g ESsStoN 3 C(CoNT,)

(3.9, PAGE R4) ALL PosSIBLE
CON\)BINATLDNS FoR 4 STATEMENT

VARIAB LES

P

O B B g e e R e [ i Bt ] B

T T
T T
1 T
T ¥
T E
T | F
T F
|3 T
v T
r T
3 T
F L F
3 F
F | F
v o ¥

'h—-\"r‘lﬁ\'nv-\*n—\\env-\“q—\*nm\—n




SHG |
' SESSN 3 RHW (ConT)

I

(4,1, PAGE 3¢)

— r~ —?(N
[(p <§> A pﬂ{? fgm

MEIERERERE
CoLumnN IS FoR TRUTH \V/ALUVES
NumBEr FOR INSTANCES OF
’ P
A P—ac{T
3 1
Y (p-a%) /\(f\/,ﬂ)
5 P
A P
y WHote THING
g "~ g
i k2
To FiLe (N | Look (N
CoLUMN NUMBER Cot.UMMNS
z7z o, 5

7 4,9



2 ‘, Sy, :
[SESSION 2 Hw (ccg,\m)\]

(4.1, PAGE 34) TRUTH TABLE Fop

[(p— )~ (~P)—(~
R~ S B § 5 ¢ - < Zb)

Al T | T TIFLE[T [TIET
B"FFFF‘TT?F’
c | FlolZ| T[Tl ELE FIT
p Tr T FITlrl e ITITLE

™ ~ N

ANSWER
ColLUMN

(4,19, PAGE 35) DIFFERENT STATEMENT

PP\TTERNS TOR pNANP—292 2
PNE =D 4]
PN [P—a (%—9%)1
(pNp)—(37%)

[tere)=4 19
[pn(p>9)]—%



[H B
SESSION 4 MICROQUIZ

ANSWER KEVY
A. BASIC KNOWLEDGE QUESTION (2 MARKS)

WHAT |S THE INVERSE OF (~A)—>B ?
ANSWER®  F —> (~B) |

B . PROBLEM FROM SESSIoN BEFORE LAST

(4 MmPRKS)
MAKE A TRUTH TABLE FoR

(p=>g) ~ (§—=p)
| Trf\l‘ J/‘NT

T|F
FITI|T T
;F#F\E/F
/{\

B R

ﬁ“i;’rﬁl—-l—l ™~

..'




K9
SEssSION Y

HOMEWORK CLAR\F CATION

(5.7.d, PREE 40) TAUTOL 0 &Y ?

[(p—= ) A (g=r)] > (pr)
[ ] 3 5 l

(2 4 !é7r8}9m(!
F‘_,IT TTTTTT{‘TTT-
p| ¢ || T | FJTIFIEL Ly TR LE
CTFFFFTT@TTT
(T [F[F [FIEITIEI T TELE
el v (T T | TIT|TIT L PIT LT
eF T [T | FIT[FLE (R BITIE
ol F T [FlTIE|T|T|T]| ¥]T17
HJFTFTFT Flr| ¥ T|F |

N 4 T
NoT A
TAUTO LO 6 ¥

(6.25 ), PAGE 47) OuTL vE: IS P <74,
EQUIVALENT To Qo-a%)/\(ce.,,o) 2
MAKE A TRUTH TABLE FoR
[p «2¢] < [ (P>l »>p)] . IT WILLBE

A TAUTOLOGY. YES THEY ARE EQUIVALENT.



QK O

ﬁSESSlo;\) 4 Hw (CONT.W

(p.I54-156 seLecTeD PROBLemS)

GWEN EQUI\VALENT ANSWER
6. ~ LMA(~DY] M [ (o) ]
~MN Vv D

1o ~fEBAVVAS B v (Ave)
(g~ [eav(8ra] A A [ (Bac))

| A A[BIVE O]
23 ~ (M->B) MmN B)
25 A [Msep)] M Do

29 ~ [Pf—eCB-;cﬂ ANl (B >
A ALBNE]

30 — C/\’%Ba(wf)
"7 (~PIVF

Av~B



SV

Lgessw ¢ CC,ONT;) ‘

INFo ABout TEST T =°

A. IN THE Book, PAGES 4 — 50 ;

OMIT 6.26 AND 6.31, fiLSo
OVER PA6ES 131 -56

B. Some,BUT NoT ALL , THAT NEEDS TO
BE KNowN -
1, TRUTH TABLE 3. |

2, Hod) To MAKE A TRUTH TASBLE

3. HOW To DETERMINE [F THINES
ARE ERUWALENT /

4. THE 5 BIG EQUIVALENCES
ON PAGE |53

C. CONVERSE, [NVERSE |, COVTRA PoSITIvE

D. TERMINOLOGY AND DEFINITIONS

E. THERE IS A sampe TEST (N

YOUR MATERIALS WITH AN ANSWER
KEY . USE THRT FoR PRACTICE



SHI'A

[5Ession_5, 60 ouep TestT
53 T REAL TEST I 1]
g2

LOGIC TOR UNDERSTAMDING MATHEMATICS

N7
@A . GWE THE DEFinITION OF A STATEMENT .
IT LS AN EXPRESSION THAT IS

|. SENTeEnvCE
. DECLARATIVE SENTENCE

3. MEANINGEUL. To ASSIeN ONLY
ONE OF THE VALUES TRUE OR FALSE

B. NAME THE TNPES OF STATeEMewnT
PATTERNS

@ . (~p)- IMPLICATION
| F b (OR QothTtowAc,)

® 3 (A,P)\/(%M-) DLSTUN ¢ TION
@ @p\ﬁ c% Bl CONDITIONAL

@C, ANOTHER NAME TFoR CONSEQUENT
(S gowctustow




> -

| Sessoy 5 convT. | )

@D. Is A STATEMENT PATTERN A
STATEMENT 2 NO

@E. 15 AN INSTANCE OF N STATEMENT
PATTERN A STATEMENT ? YES

- W
23
S<
v {

@F- WHAT |s THE TRUTH VALUE OF

+1=10 \MPLLEeS 2<3
= T
i >

ANSWER ¢ TRUE
(® . MAKE A TRUTH TABLE FoR

[(~ PV 4] 3l 9) Ap
4 5 [ 6yT 1 %

1(&(3 97
FITIT|IT | F |EITIF(T
TIe |T]T [ F [EIT/FIF
TIE[T]F| F [T|FIF|F

@H . DEFINITION FoR A TAUTO LOGY -
A STATEMENT PATTERN WIHOSE
EVERY INSTANCE [5 TRUE



Su 1
SESSIoN 5 (CovuT)

rEEAL TEST T COVTINUED

UALue

AN PownT

@T . GWE THE [NVERSE OF CNH)-?
ANSWER A->(B)

©JF. GWE THE CONTRAPoOSITIVE OF
(M) (vW), ANSWER W—M

K. WRITE IN DIFFERENT EQUIVALENT FORM :
C) (’ rxf(y%v<?VE%T) (bJ/}B A B

@3 ~(~Ms>nT) M AT og
A~ MA (b))

3. (WP)—>B CNB)e_’A 0R
AVB_

@ Y4~ (TomIALvwWl) My W
@ 5 ~|¢ f’h%CN\VP):\ o) Av (mvP)]
oR (Nf\)/\ oM alePY]




SIS
[SE5S5iom 5 Cconvt) ]

[RéAL TEST T Co/vT//vu\GD]

@L. IS (~QVv(py EQUIVALENVT To
Fﬁ%z_ SHow Youk WoRK BY

USING6 THE DEFINITION ©F
EQUIVALEN CE.

[(~ %\V(N,O)J <> 00 >q )

[ X395 | &6 [ 71|97
FITIFIE|T [ ED[ TITI\T
TIWETIFIT |(p) [ TIFIF
FITITIT|E [ 7 [ ¥FIT[T
TIFITITIE | T | ¥JT|F]

MOT A TAUTocLoGY

S0 (e Pvlvp) IS NOT £QUIVALENT
o P27



Sh b

Essstor\) 7 W\lCRUGZLLl%j
ANSWER [KEY

n. BRsIC KNOWLEDGE QUESTION (R MARKS)

NEGRATE T—>(~E)

ANSWER: T A E

T A~ (ve) )



SH T

SESS [ON
HOMEWORK, CLARIE(CATION

PAGE 6D SELECTED PROBLEMS

GWEN THINK AN'SwW £R
| AV(E)  AAvB] A A B

2 (~EQ  ~(vE»R) (v Egg(’v Q)
| N(E\/@)

3, RV(B—BE) ~ [HV(B"E)] CNﬁ)AE@%Eﬂ :
(~ AN B A G E)] :

5 (~A)>(B) o )2 (8 AN B

7. A->[(~B)N ﬂ ~ | A=A Ei)
AN B E\D

OR
AA(B v(vE))



SH\Z

/SEesmm 7T HW CONTINUED

(PZ.Q\O b) PAGE '5'_]) FoR THE SET A TO EQUAL
THE SET B \T 1S NECESSARY THAT A BE A
SURSET oE B.

B A=8, THEN A 1s A susser oF B

(7.30 e, PAGE 57) A SUFEICIENT ConD I TloN
FoR - SAM T Fiel IN LINE [0-b ON THE |veome

TAK RETURN WAS FoR SAM To Hpye MADE
OVER # 10,000,

IF SAM MADE oveR #10,000 , THEN s AM

FILLED IN LINE (-4 on THE (ncomE TAK
RETURN |

(7.21, PAGE 58) FILL IN UNDERSTO0D
GROUPING SYMBoOLS,

[~ (pog)] = (~F)
§) ~op A (W=7E)
(“’?3 ;\E\J (-UJ-" [”%“1\]



SH\q

[SESSion & MicRoQUIE |

ANSWER Kevy

A. BAsIc KNOWLEDGE QUEsTION (2 MARKS )

STATE THE MOD’us PONENS ARGUMENT
PATTERN IN TERNS oF THe
VARIRBLES p AND 4

F=%
P

p—

p. PROBLEM FROM S ESSION BETORE
LAST (2 mARks)

WRITE IN  LF..., THEN... Form
| >0 ovtY IF 4 s PostTive

ANSWER: [F />01 THEN 1 1S PostTive



SH QA0

,ﬂ SESS|IoN P |
HOME WERK CLARIFICATION

(9.2 (g), Phee 75)
[(Nw)\/sj . (N%) CONVERSE REASON NG

(vg) INVALID
g (rvw)vS
(9.23,PAGE 115 PV 4
pP—=r
21
—

L1235 1€]7 (84
Tl (T it T
TITIT TIF{F T
TIFlF [ 1T Tir | |f
TIFIY| [TF|f L |F
0 O 0 o B
Yool [ElTie 1T
Frir| JEITITL AF
bl IEITE *
A »

NES, A TAUTOLOGY, So YeS THE ARGUMENT
PATTERN (5 VAL!D



SHa) ‘
[Sﬁsmord ? HW CcovTiNuED

(2.2¢ (), PAGE "Yé) T: Nod TAKE THIS
INSURANCE PoLlcY |
S Nou WILL FEEL SECURE

M : Your FAMILY WiLe HAVE MONEY [p)
CASE VYo DLE

L o You Love Your FAm LY

ARGUMENT PATTERN
TI—=(s rm)
oo L—=>1

Now couLp MmAKeE A 6 CASE TRUTH
TABLE, BUT THiSs Row Wit REVeERL *

NOT A TAuTO LOGY

([T Csn T omroe) ) —> (L 1
&‘1“‘7‘1'\ el S

A
SINCE NoT A TA(/{TOLOG\/J’KIS MOT

Ao VALID ARGUMENT PATTERN | $0 UAYE)
(5 NOT A VALID ARGUMENT




I AN .
SESSION 9 MICcRoQUI=

ANSWER KEY
A BASIC KNOWLEDGE QUESTIoN (2 MRgs)

NEGATE : E v (~F)
ANSWER  (~E) A F

B. PROBLEM FTRomwm SESS/oN BEFoRE
LAST. (4 MmARKS)

mm<€ A TRUTH TABLE To DETERMWE
lF VALID oR [NVALID ]Dv%

| | 0‘2%,
[(PVOJ@/\(NPL—%
19\3 L[’ S’Q 1 %
T\ T | F [FIT )T
TITle| FIFITITILE
FlT|Tl TITIE T/ T
Fle[ElFIT|FITL*

YES, A TAUToLOGY

So. PV /5 A VALID ARGUMENT
_~F PATTERN

o % %




SH 23

| 3Ess(oN 9 |
Homeworg CLARIFICAT(ON

(io.1ac prce39)  P2% PROVE VALLD
~p—>r) BY DIRECT
(qus) 2 pProor
o L

L. ASSamME p’ g v/ sl anD ! ARE REPLACEMENTS
For P, F1 ) 2, AND W RESPeCT VELY,

2. plsg!
P ((i Assumesd For
3.~ p—= rl) DIRECT ProOT

¢ (%/vs’)-aw/ (sHow W' Teuc)

S planmr! 3, NEGATION of —

6- p’ 5, TRUTR TABLE DEF. OF A
7.9’ 6,3 , MoDus Pones
2. gq'vs' 7, TRUTH TABLE DEF. of V/

9. w’ 1,9, Moo us Ponens



S Y

SESSton 9 HW ConTIWUED |
(10-12 (&), PAGE §9) (P—=29)—> W PROVE

~ VALID BY
(r=s) PIRECT
v L{vp)v4] proor
n' L)J

0. Assume p'iql ! g% AND ! ARE REPLACEMENTS
Fog P19, 75, AND W ResSPecTIVELY.

. (p'=q')>w] ASSUMED Fop

2. N(r/—ag’) DIRECT PRoOF

3._-\*49[(%0’)\/%’:] (stow ' Teue )

4 v!'Ans’ 2, NEGATION OF IMPLICATION

5. 4, TRUTH TABLE DEF. of A

b Q\JP’)\/%’ 3,5, MODUS PO NENS

7 ,0’9%/ é) [IMPLLCATION EQUIVALENCE
3w’

/)7, MDD LS PONEN\S'

T

(1o. 12 (h),PAGE %4 ) DIRECT PROOE I3 IMPOSSIBLE.
INVALID ARGUMENT PATTERNM.
UsSE TRUTH TABLE METHOD o
Ppove [NVALID.



SH 25 . s
EEfS/ON 9 HW CO(\)T(NUEO{

o

—>
(1o, 12 (R) . PAGE 39 P> PROVE VAL
J D_N(P’”) BY DIRECT

o, N(?}—? V") PrRoofF

( :
O hssume p° a! AND v ppe STATEMEMTS
THAT REPLACE ,0,46, AND = RESPECTIVELY

| 99‘_9%/ %Aswma) ForR DirecT

ProOT
/ /
% N(‘D >r') (SHow ~(qsr) TRUE)

/
3. pArME! Q) NEGATION OF A —>
Y. o~ 3, TRUTH TABLE DEE of A
5 p’
5.

3, TRUTH TasLe DeF oF A
/
9 [)5, Modus Ponews

7. %//\ o G, 1, TRUTH TABLIE DEF. oF A
] w(%/-?\“') 7, MNEGATION oFf —



sSna6

MQ Hw CONTIMN UVED

IN THE HALL of EAME [(F You 6OT THILS

(10.12 (4), PhGE g1) PVY  PROVE VALID
e

— BY DiREcT
PRODE BY CASES N
NAME OF THI(S -—;ﬁ——; fPRooF

AR GUMENT PATTE RN

O. ASSUME p‘,%/, avp ' Repince P %)
AND T REsPEcCTVELY.

| plve’ | AsSumen ror pirectT
2 Pl—ar’ FPROOF

¢ -
3. q—=>r (5Hoeo T' TRue)

B (p')vr ! R IMPLICATION EQUIVALENCE
5 (/u%’)vr‘ 3, TMPLLCATION EQUIVALENCE
bty (np!) @ CommutaTi YT, Phee 59)

7 vl (og) 5 CommuTRTIVITY, (Tiy, PhoE 59)
2. (v'v(~PI)N (v (~4 f)) 6,77, TRUTH TABLE DEF. A
9. v'v ((rvp')z\ 0"6’0 3,DlSTRLBuTWtTYJ(TlmP.gq)

/O\(CN/)()A (N%’)\)V y-—/ 7)COMML(TATZVITYJ (T“h'b' gi)

L{. (N(P’V@’))V \y / /0, DEMOZEANS LALus
2. (70/1/@/ Y= 1’ L IMPLLCATION EQUIVALENCE
/3. X A, |, Modus  PonEMS



SHa7 J
SESSioN 1D MICROQUIE]
© ANSWEeR KeY
R. BASIC KNOWLEDGE QUESTION (2 MARks)

NEGATE : T CNE)

ANSWER: T A E g T4 [N(NE)])

B. PROBLEM FROM SESS (0N BEFoRE
LAST (4 MARKS). Prove BY PIRECT PROOF o
(~p)>(~¢)

()= (~p)
-3
ono \_-

O.Assume p’ g/ Aup ' ARE STATEMENTS THIT |
REPLACE P, %,ﬁMD ™ RESPEcTIVELY
l&\/F/)_a(N%l) A55C{M&D Fop
2lor!) s (npt) (PRECT PRoof

3.9 (sHow +'Tpue)

L[" )D/ /) 4, MoDus To (!l xS
5. 1 < Y, Mobdug ToLL €NC




SH AZ

SE55 /on) [ D
HomMework CLARIEICATON

P=9  Prove VALID BY

( 1. (&\) PA =€ {003 NCP@ r‘) \NDIRECT PR,OOF
- (FROUGN PREV(DUSLY
o ”’(%“9") BY DIRECT tRoOOF fv.1Qk

O hssume EAUL of pligl, hus ¢! pre sTATEMENTS
THAT REPLACE Piq, Ann — RESPECTIVELY

L. 9“9%’{ Assumed Fob INDIpECT
2.(p'>r') ( PPoOoF
3. 9/=>r" (BET AWY CouTRADICTION)
toplsr } [)3, SYLLos(sM
5 N(_Pl’?r') :Ft\S CD\

| couTRADLLTlO/\_-’

(1.8 (e) Poge lod) P29 PRove VAL gy -

:‘: 2~ [NDRecT PRoOE

L eP)2(qvp)

O . ASSUME ]D’, ! ARE STATEMENTS THAT REFLAcE
Pr 9, RESPEcTILVELY

N Y Assumen Fop
°32' P f S aqf INOIRECT PROOE
" P
i, NZA./P /)-—3 (%/t//b’)7 (GET AN COMT/M\D!CT(O/\J
5. 9 ! } +t /) 3, MoDUS PONIEAS
6 /vcb{ ngfg’g’tj R, 3, Modus PONEMS



AN A9
/’555510/\1 10 HY cow'ri/vuz—:ﬂ

(11.34d,PAGE loojgul&\/% PRoVE VALIS BY

L= up
(~ 1) —>W NBIRECT FRook
(v 8)—> [ pv(~o)]
G:S

0. Assume p' a/) r‘) 3! W' ARE STATEMEWTS THAT
REPLACE Py q 1) s, L RESPECTIVELY

. (vp')v g
( F 1) ASsumeD FoRr

2. ~[(~vg)—>r ] INDIRECT PROOE

3 (o')W

oy Ns‘)—a[ ’V(Nwl)l

o ( P (GET ANY CoMTKADtchou)

5. ~8 ’

6 /o/\/ (ves!) 7, 5, Mobus PonENS

7 (Nw’)\//)[ 6, COMMUTATIVITY OF \/

3. L p ( /,IMPLICATION E@UIV.

T (v p! 3%, SYLLoGISM

lo. p's % 4 [, IMPLLCATLON EQUIVALE NcE
(L (o) %’ T, 10, SNLLOG61sM

l;j\ (:: zj/’)/\(fvr’) 2, NEGATION OF —

| 2, TRUTH TABLE QREF, oF A
4. 4! }tt I, 13, Mobus PoleEns
L5 ~q/ JONTRIOUTON |5 TRUTH TAGLS OEF OF A



_ SH 30 ‘
|SESSIoN 10 covTINUER]

INFO  ABOUT TEST IT .
A. IN THE BOO[’\ PAGES K-

—loo - 5 ALso
OVER PAees 15’7~ 95 _
B. SoN\E But Net ALL, THAT NEEXS TO
8 Kt\Jowu
. NEGATWVG

2. PROVING AN ARGUMENT PATTERN
VALIDY 3 WAYS To Consioep
a. TRUTH TABLE
b. DIRECT PRooF
C. TNDIRECT PROOF
C. LlK€ Basic ®QUEsTonNS HOML‘WOR{:
AVD CoursE MOTES, BUT P@sstBL\(
DIFFERENT PROBLEMS.
D. THERE [5 A SAMPLE TEST v VYoup

MATERIALS WITH AN RANSWER keY.
US& THAT FOoR PRACTICE



SH3 |
[SESSIoN ||, Go over TESTII/
REAL TEST 1T

LOGIC  Fog U/\/DE‘ASTAND(A/s MﬁrHEMﬁTKj

®hH. NEGATE- (~A)—(~B)

ANSWER (A 7B (OR (Nﬁ)AEv(NB)])
@ B. NEATE: (~p)\ M

ANSwer 4, (r~m)

@ C. WRITE IV |F.., THew.., FoRM -

A NEcEsSARY COMDIT (0N FoR SAM TO
WIN L5 FOR JoE Tp RUM .

[

F SAm 1s To WIN, THEN Joe IS To Run
& D. WPITE (N IF,..,THEA/.,9

K< 10 onLY (E é<7

| F IO, THEN <7
®) E. hecordivg To THE DisTRIBuTIvE

PKOPERT}S P\/(%/\r) /s E&MIVALE/UT
TO (P‘/{.) A [,DVr') | _‘
W) F TS CONVERSE REASONING VALID INZ




SH3%
session ||, REAL TEST IT (ConvT.)

@G  NEGATE —T'\/@‘{U))\,‘ HN,SOJEA (:/77/\ uJ _

11 TELL WHETHER MoDUS POMNENS, MODUS ToLLENS,
SYLLDGIS M, CONVERSE REAS 0N (NG TNVERSE

REASONING AND VALID 0B (MUALID

. IF 158 E, mEl\/t{}ISNo‘T v §
Lg 15 IV &

o'o x 15 NOT [/\} E
® NAME Mopus To LLEMS

| O- 0B (NVALID CLRCLE

L. LF x< " THen 15 (v E

il:a /5 (W E | They z>3.

ey,

. (F X<77, THeEN B>
O Name = SYLLo&l5M

Cx \/ALLDS oR  [NVALLD CIRCLE

3. IFE 5 /s /A/EJTHEAJ T (s v F .
5 /5 NOT v E

e 7 /5 moT (M F

OMNAME  [NVERSE REASONING

G VAo oRrR ((MVVALID CIRCLE




SH33

](5655(4%1 [l , REAC TEST IT (C(?MT)‘I

.I U3SINE A TRUTH TABLE | DETER MINE (F

THE Folipwin é ﬂe@aMsuT /S VAL LD
OR (NMVAL D,

[E 5 s moT F THen 5 s 10 G
5 (5 NOT IN G

' 3 /5 NoT IV F

P: 3 s v F

(~
OD: S s IMN G ,\,%ﬂe%
P
([CN@—"*%_J I\ (’Uﬂ)\“*(:f)
a 3
ElT T\T E F!T fFT(
FTT FITITIE }FT
‘TFTT FJELT IT F\
.TF FIT | F T\ {TF

NOT A TAu7ocloGY
THE ARGUMENT IS (NVAL D



SH3"t
) REAL TesT T (conT)|

[S ESSion ||

- ®)J. PRWE VALID BY DIRECT PROO
P24
r~(p->r)

W= Y~
g New)
O. ASSUME EACH 0F p!
STATEMENT To REPL

ID/_;%/

T AND wls

€ P9, w ResPecTive Ly

ASSUMED Foe ppec
-
Pl b PRooE

L

3 W ! (Stow 2/ (nvevt) )
T PAC~F') A RuLE Fop NEGATING —
5 ~! Y TRUTH TApc DEF. ofF A
6. N 3,5, Mobus Toriens
7.
3.

9.

/
F 7, TRUTH ThELE Der: oF

z / )7, MoDus Poneciyc

Q7N w6 TRUTH Thsie DEF. oF A



| SK3S _ _
Lsesszm\)u ) REAL TEST IT ( conT,)

@ K. PROVE VAL EX_(MO(RECT PROoOFE
w—aé\)fs)
>, C(N W) A cs)
T p
0. Assume EAcil oF p!
THAT RePLACE

l,‘ DL)[~—>(N/D’)
Q. N(Cfvw’)/x /) hssumenr rop
3. (v ) = (op)) T INDRECT PROOF

%f AMD w ! Are S TATEMEUR
P, %) ANMD ) RESPGcTwéL\/

L P / (GET _ljt_\)_\j CO(UTRADI(T[OAJ)
5 rnvw’ /) T MoDus Toctenys

G . 66/ 3, t, MoDws Toricnys
7w )ng ! 56, RUT Thawe DEF. oF

%.N((Nw')Ac()/) % hY

S~ co NTRAOLC Tro N



SH36
]SEsStou I3 MICRORUIZ
| ANSWER KEY

BASIC KNowLERGE QUESTION (R mARks)

3 wel > x>Y s READ "Tﬂeae LS
AN X N T sucy THAT k>Y "
How 15 dxeTl>a>4 pDerNeDd ?

ANSWER™ THERE 1S A REPLACEMENT
FoR % FROM I THAT MAKES A TRUE
INSTANCE OF “x >4



SW 3
SE<SIoN I3 |
HOMEWORK CLARLFICATION

(1216 , PRGE 105) A=13,57F B=35671.85
C=13L)%%56,7835 TeLL THE TRUTH
VALUE

(6) EVERY REPLACEMENT FoR X FRom
MAKES A TRUE INSTANCE OF

\ )
“vEA WPLIes KEB'
ANSWER © EALSE

"3 A IMPLIES 3C€B 15 A EALSE ISTANCE
T . F
L_/-V\———J
.F
() EVERY REPLACEMENT FoR % FRom C

MmAKES A TRUE INSTANCE OF
"€ B IMPLIES KE c "

ANSWER : TRUE

| ¢ B ImpPLieS [£C  F=2T TRue
2€B IMPLIES Qe C E2T TRUE

] . -
© [e]

¢ B /M‘PLM-ZS 56C T—=>T TRUE
LE B IMPLIES 6£C  T=>2T TRUE

L
L3

L
-



sSH2g

rSESSLoM 13 HW QONT(/UUE.DJ
(12.1b, PAGE 105 CoNTINUED) H=§3,5,7}}
8= $56,7,%5 C=31,33,45¢7,39}

@) EVERY REPLACEMENT FoR x From C
MAKES A TRUE [NSTANCE OF

“x €A OrR k¢B
jwsw@: FALSE
5¢C AND “S¢A OB S&B 15 FALSE.

F F

L\(\\ THERE 15 A REPLACEMENT FoOR X
FROM C THAT MAKES A TRUE |NSTANCE

Ot " xeB Impuies xeC "

ANSWER: TRUE | NAMELY REPLACE
X WwiTH § AND GET

5B IMPLIES 5eC

T T
« _ —
-




SH39

ﬁessww 13 Hw Cown Tw(/ebf

(13.10 Ca), PAGE 115) TneN > nel §N
DEFIMNITWON: THERE IS A REPLACEMENT
bR m FRom N THAT MAkEs A TRUE
INSTANCE OF “nel g N
~ EALSE . IF Now ADD 1 To ANN PoSITwE

INTEGER Mok GET A PoSITWE INTEGER

(13.13 Ca), PRGE HS) ngRJ xER meLies xe N

DEFINITION : EVERY REPLACEMENT FoR %X
FRoM R MAKES A TRVE INSTANCE OF
“xeR IMPLIES XENT

FALSE , REPLACE Z WIiTH £ To 6€T
THE FALSE INSTANCE “LeR IMPLIES LeN ",

613. [6 CQ\,PAGE ”S) V/X») XE I\J IMPLIES K€ R
DEFINITION . Eyery REPLACEMENT FoR X
TROM THE UMDERSToOD UNIVERSE FOR X
MAKES A TRUE [MSTANCE OF
“ x5 N impLies xXER”

UNMNDERSTOOD UNIVERSE CAN BE R
TRUOE. EVERY INSTANCE WIiLL BE
——— Co

EITHER F-»T1T OR T-»T,6 BorH ARE TRUE |




SH 4o
/SESS IoN IY Mtuao&uzzj

| ANSWER KEY
. BASIC KNowLEDGE QUEsTION (2 MARES)

LET R = THE SeT oF REAL NUMBERS
TRUE OR FALSE: Yy ¢ R, 3%5[{ }7@%:]

e

ANSWER . FALSE

B. PROBLEM FRom SESSION BEFORE
LAST (4 maRks)

ROW 15 "I eN > el &N permed
(NOT How (s T READ )

ANSWER © THERE IS A REPLACEMENT

FOR v FRom N Tuat makes A TRue
INSTANCE OF “nti tN S




| St/
SEsstonv 14
HoMEWORK CLARI FLCATION

GQP’/G’E D‘D> (4, Y¢) E?CQR%\'/%?_N x«d TRUE
REPLACE X WITH <|ER .
14.,4(b) VxR, 3%55“" > xzy  FALSE

REPLACE L wuiTH = -[. THERE 1S Mo

REPLACEMENT For FROM THE PoSITIVE
INTEGERS THAT MAKe A ”TRue
INSTANCE o©F °® - = “4

14.5C0) ¥xeR, FyeRyxy=1 Farse
REPLACE X wiTH O

I.5¢b) JxeR>¥yeR | Ky =0 TRUE
REPLACE « W !ITH O

[4.5(c) 'v'%aﬁ)H?CER—}'X%:O TRUE .
FIRST, REPLACE WITH ANY NUMBER
THEN, REPLACE K wiTH O.

14.90) e N, ¥ xeR, Nz . FALsE.

THI, woulD BE SAYIMNG THEERE
/S A PoSITIVE |NTEGER GREATER
THAN OR EQUAL TO ALL REALS.




l SesSsS/oN |4 Hw CoNTINUED

(PAGE 20\ Iau)
I4.(0 @) YxeR V%ak VEER %C‘jf%) Xyt X2
TRUE DISTRIBUTIVITY
[4. (0(b)xeR, V%ER JzeR x+(3?)—(x+\u,\(x+%)
TRUE . SCRATCH WORK To SHoW WHY
?C-tg\i = XReXTH 1y TS
K-xT-xy s KE
x(1-x-y)=%4<2
=Xy =&
FIRST REPLACE X AND Yy witd ANy EEAL.
CALULATE Z ACCORDING TO

2= [=X-Y
REPLACE Z W(TH THAT VALUE.
(T woRrks,

4,10 () Ve R, TYeN +¥2e)), (xey) <2
TALSE. RePLACLE % (uI1TH [O.
THE SMALLEST AN INSTANCE oFf

X+y Cousp BE [s /. ALL Pos|TIVE
INTEGERS RRE MoT BIGGER THAN (|.



SH YaA

sessioN [ 4 ». H(/L) CONT(NUED

LET P=SET OF ALL PEoPLe

. CRANS LATED

18. 171 EVERYONE LIKES SOMEONE
ANsweR '~\7/§(8 P, 3%2 ID-} X LIKES y

[5.19 NOBOPY LIKES EVERYBobY

ANSWER * % % ¢ P , X DOES NOT LIKE EVERYBapY
HIDDEN QUANT! Ercp
V;(gfi - %2 P 3 x bDoes potT Like

15. A5 EVERY NUMBER HAS A NUMBER THAT
CAM BE APDED To IT To GeT O

ﬁ_wswe/a:‘v’sz) H%CR > x—tg:o

5.6 EVERY ELEMENT oFf M Is Less
TRAN S0ME ELEMENT OF K.

ANSWER ¢ \/’)LE/V\, 3%‘8K vy o4

I5.28 EVERY ELEMEMT OF M (5 Less
THANM EUVERY ELEMENMT oF K

ANSWER: fxe ), v%z K, x%t




SH 42 B B
[sEsslon T4 Wk cowTqui} ‘

NTAIM IVG
COMNTAINS A PoivT oF K AND MING
NoT (N K.

LeT = seT oF p4y OPEW seqe

V be 9’,[//: PeD, Then,
(a%se Z€K)  Aup
(F=2eD s Eﬁtk) J

[5.30 BETWEEN ANY Two DIFFERENT REAL,
 NMUMBERS /5 A RAT/oMAL NUMBER
LET (= SET OF RATIOMAL NUMBERS
R= SET 0F REAL MNUMBERS

szR,\fzgR)[IF %éleHEu
- Jye@s 764'5(4%:]

R PoINT



, SH43 -
/SESSLOM = N\LcRoqmaz‘\

e A

ANSWER KEY
A. BASIC KNOWLEDGE QUESTION (2 MARKS)

"WaxeT, 24T 15 gead "For every Xiv T,
v ¢ 7", How 1S 1T DEFINED % EVERY

TRUE INSTANCE OF “xeg'.

B.PROBLEM FROM SESSION BEFORE
,,.L:_f\EI CQ\ MARKS ) , TRANSL ATE INTO
A PROPERLY QUANTIFLED OPEN
SENTENCE W ITH N0 HIPDEN
RAUANTIF (ERS ¢  SOMEONE LIKES
EVERNONE .

LET P=THE SET OF ALL PEOPLE
SWER-™ |
AN S - JxePsVyeP x Clkes 4




Sy “4Y

| SEssiov |5 |
FIOMEWORK. C LLARLEICATLON

(PAGES 128-129)

/607 NEGATE - \7’x) xeN Impues aeR
Hx > xeN And x 4R

l6- 1T NEGATE * v [\neE «5(ne N ang
2 ls_ A FACTop OF r\):l

REPARASED: yeaaTE v [heE —>
(\elN AND QIS A FACTOR oF M)ﬁ_l\l_l}

((v\ eN AND QIS A FACTOR OF ) __5
nekE)]|

ANSWER: T »[(neE AND (m N 0R

2 15 NOT R FpacTorR OF h))GR((\ngN
AND A IS A FACTOR OF n) Aud NEE

LOOK BACK AT 13.20(b) PAGE I(¢. THese

~ ARE THE SAME ! NOTE 3.20W) IS THE
NEGATION OF /3,20 (a) WwHicH S TRUCE .
So (3.30b) 15 FALsE!




SH %5

{%Essm) IS HW CoNTINUED l

(lé.&% DP\G€ [D\Cf) NEGATE: Ves R+38£R+j~
)
VxeR,VyeR, XY X 15 IN THe Domaw of

S AMD U IS IV THE DomAIN of £ AND
!Qc—gk%,—m@—'\’ {-\qu—%\ad){<c,
AVSWER: Fe eR'IV §eR” Jxe R,
Haag >( X IS In THE DomAN ofF §
AND \.A 15 (VN THE DomAN OF £ AnD
| l?é"gj( <%>AND ‘?(x)-g@\pfég,
(2, PAGE 229) PRovE TE q <7, THew
( IF q< 5 ,THe 3%—10 Z 8)
A, . ASSUME A< T (SHoW IF 345, THEN
3@-—/0 <%) |
A, 2. ASSUME %45 (6!’%003 3%—10 4%)

3. 3%415 2, MULT. BY 3

© 39-10<K5 3, SUBT. /O
5. 5 <« % ARITHMETIC KNOWLEDGE



| Sh46 ~
EEENNE Hw cou’n/weuj

6. 33——[0(‘8 4 S, TRANS I TIVITY
AET7- IF Q<o THEN 39-10<«3 2=

A8 IFa<T, THEN (IF g5, THEN
29-10 <) [,7

—

(3, PheE 229) B= x| xeR 1 x>00]
W3 XeR A %>F A xEM ]
M=3x| xR A x< ZU}

Prove: |F (keB AND K <IS)THEN Keld
A | ASSUME KEB AND K<I5 (SHow Kew)

2. KEB ' [;TRUTH TABLE DEF. A
3. keR A K>J0 3, DeER B

4. K< Il5 [, TRUTH TABLE DEFE A
5. 15 <l ARITHMETIC KNOWLED G€
6. K <2 4,5, TRANS ITW ITY

7. KeR 3, TRUTH TABLE DEF. A

I. KER AND K< | 7,6, TRUTH TAB. DEF. A



Sy 41 ~
[S»ESﬁlOI\) [S Hw COIUTIIUUEDW

. Kem g, DEF. oF M

0. K>(0 3, TRUTH TABLE DEF. A
[l. [0>9 ARITHMETLe KNOWLEDGE
2. K>9 (D, LI, TRANSITIVITY

3. KeR A:'?K?ﬁf\ Ke M

71, 13,9, TRUTH TABLE DEF, A
/.Lt- Keb\) l3, DEF OF-(-*)
g*IS. IF (KeB Awe K<15) THEN KE W
| — 14



» SH 48
SESSION 16 M\CRpD QU! 2
ANSWER KEY

mod

A. BASIC KNOWLEDGE QRUESTION (A MARKS)
NEGATE Vxe R, FyeR > xy=|
ANSWER FxeRyVyeR 2y ¥

. PROBLEM FRomm SESSIoN BEFORE
LAST (4 MARKS)

PROVE : IF 947, Thew (IF g 45,
THEN 33-10 < g )

ANSWER: SEE WHERE WORKED
IN SESSION 15 HW.




SH 49

SESS(oN ¢
HOMEwoRK CLARLIFICATION

(2, ProE 351) 8= Tx | xR Awo x5 10]

PROVE ¢ EVERY REAL MUMBER GREATER
THAN &5, WHEN DOUBLED | IS (N B.

A, l. ASSUME xR AVD X> 5
(SHow 2Ax ¢ B)

R O X>S [, TRUTH TABLE DEF. A
3. Ax>=/0 &) MULT. BY 4

t. 2x€R MULT. A REAL BY A ReAC

AND Yo GET A REAL

5. AKER AND xS (O 3,‘{/TRUTH
ABLE DEE. OF A

b. AXEB 5, DEF. oF B.
AT 7. EVERY REAL NUMBER GREATER
THAN 5, LUHEN DousLéD, |5 IN B
[— G




SH5e

(SESS/OI\) 6 HW QO/UT//UUED7

(4,PAGE 239) PROVE: |F Eyery REAC
NUMBER LESS THAN 30 IS IV E,THEN

EVERY ELEMENT OF M < IN E.
M=8x[xXER AvD %2, 7
PROOY: A |, ASSUME EVERY REAL N UMBE R

LESS THAN 30 1S IV E. (SHow EVERY
ELEMENT 0F M (S IN E.)

A, A ASSUME peM (SHow peE)

3. PER A p<2l 2, DEE oF M

4, p<«l 3, TRUTH TABLE DEE A

5. al<4 3o ARITH METIC KNOWLEDSE

6. p< 3o 4,5, TRANS (T ITY

7. peR 3, TRUTH TABLE DEF. A

. p (5 A REAL NUMBER LEss THAN 30
6,7

?. pcE [,8,INSTANCE OF 1 .

AX(0.EVERY ELEMENT 0F M Is (Vv E -9
A¥Ll. |E EVERY REAL NUMBER L ESS THAN 30
(S IV E,THEN EVERY ELEMENT OF M

s IN E. 10



SHS/ .
| ’Lsesﬁ/m\l A COMT/MuEDj

INFo ABOUT TEST IIT

A IN THE Book PAGES (01— 129 ; ALSO
OVER PAGES |96— 23Y
B. SOME, BUT NoT ALL,THAT NEEDS
To BE KNowN -
|. DEFIMITIONS OF YxeT, Px) AMD
Txels P |
. PROBLEMS LIKE BASIC KMNOWLEDGE
QUESTIONS | HOME WORK , Coyrse MoTES
BUT Passceu/ DLFFERENT PROBLEMS,

C, THERE (5 A SAMPLE TEST [p
YOUR MATERIALS W ITH AN ANSweER
KEN. USE THAT For PRACTICE.




_sdsa
SESSION |7, GO OVER TEST ]

@R. How 1S WxeM x<T READ 7
FOREVERY X IN M| X (s LEss THAN 7

®B. HOW (s ¥VxeM,x<T DEENEDT

EVERY REPLACEMENT FOR X FROoM
M MAKES A TRUE /NSTANCE OF e

@C. NAMNE AN |NSTANCE OF THe open
SENTENCE g, 3.

ANSWER | <3 .
D. LET R=THE SET OF REALS AND
N = {[)Q,B).., }.

TELL WHETHER EACH OF THE
toLLoOwING IS TRUE OR FALSc

@ |. \/XCR)E%ER-}?G-%ZO Teve
@3 YV xek, 3%£N+x+&4:0 FALSE
@3 YxeN, FyeRy xy=| mRrue
@ VxeR, Vga/ij 2(%]:/ FALS €




Sk 53
LSESSlDf\J 17, REAL TEST IIT (ao/u’r.)j

E.LET P=THE SET of ALL PEOPLE .

TRANSLATE INTO PROPERLY AUANTIFLED
- OPEN SENTENCES WI(TH NO HIDDEN
QUAN T LF LERS.,

® |, NoBODY LIKES EVERY BoDY
Vet Egsz\ X DOSS NoT LikE g

@, SOMEBODY LIKES SomeDLopY
_:IxeP,El‘daP& X LIKES Y

@F. _NEGATE: VxeR)EI%eN\ Y X<y
ANSQJER: E{xaR}lvﬁdaM xzy. |
@G- NEGATE + Vxe P (if %3, then 2¢ Q)
ANSWER Fxef 3(7<3 AND X Q).
@H. TRUE 0k FASE Fy¢ q§_, \7<<’7

I"P_....___ROVE: [F pP< 3, THEN ﬁl/o._'/a-<0
Ry I. ASSUME p<3 (SHOW Yp-1a <O )
R Tp 4l | MuLTipey BY ¥,




| SHek ~
Ecsszou 177, REAL TESTIZZ_CCOM—}}

3. Lf,o-—l&(o 2, DUBTRACT [
Af. 1T p<3,THeN 4p-1a <O

@3. LET M=§1]x<a0}
PrRovE: TF p>5 THEA/(I‘F,os/V\
THEN (P>o AND P <&0\>
A, L ASSUME P>5 (sHow | | E 'og/\/\)
- THEN (p>0 AND p<20))
A, & ASsUME paN\ (SKOW (pvo ;wop<;Lo))
3. B>o0 ARLTH METIC KNVowLEDGE
4 p>o [y 3, TRANSITIV Ty
5. p<L2o X, DEF. OF M,

6. p>o ANJ) P<20O 45 TRUTH TABLE
DEEIVITION OF A

A 7. IF pEM, THEN ( p>o AVD pclo) a
A S TF p>5, THEN (TF pEM,
THEN (p>o0 AND pcao)) 1,7




SHSS5
SESS(OA) |7 REAL TEST IIT (.COA/-,—)J

G K . LET M= 31l x<20]

PROVE: TF EVERY ELEMENT OF F

IS AN ELEMENT OF M 4 THEN EVERY
ELEMENT OF F 1S LEss THAN 3o.

A [ ASSUME EVERY ELEMENT OF £ 15 AN

ELEMENT OF M. (SHow EUERY
ELEMENT OF F IS LESS THAN 30)

A, 2 ASSUME pe F (sHow p<30)

3. IDE/V\ |, 2, INSTANCE OF 1
Y, p<£20 23, DEFNVITION OF m
5 A0430 ARITHMETIc KMNoWLEDGE
b, PL30 45, TRANSITIVITY
AXT EVERY ELEMENT OF F /S Lé&ss
THAN 30 , S 4

A¥ . TF EVERY ELEMENT OF F IS AN
ELEMENT OF M, THEN Eyery
ELEMENT oF F (5 LESS THAN
30, /)7



3t 56

| FSESSlOl\J 19 Mlcméu/zl

A. BASIC KNOWLEDGE QUESTION (R MARKS)

HOW SHouwd yp START A PRooF oF
CIxe R x>3
ANswer:

A L ASSUME e Q (Stow %3




SHEN

. QESSION [T
HOMEWORK. CLARIELCATION

"\__7

(4, PAGE 243) PROVE:® IF (NxeH Dxe k A ze())

THeN (YxeH, Lxel v xEF])

il ASSUME ke H CxeK axel]
($How v/ ¢ H, el v xe F])
Ay d. ASSUME '’ i (sHow %’5Lv£’£F)

3. €K A x% L 1,2, INSTANCE oF 1
Lf x’s L 3, TRUTH TABLE DeF, A
B x%eliv 2% F 4 Teu ThaLe DEF, v
¥
Ay 6. Vet [xely xaF:] Q-5

AT 7 IF(Vael Cxek xeL]), THEN
(VaeH [xel v x€ F]) /¢

J



| SH58
[SESSLOM 19 HW COVTINUED

(5,PrGE 243)PROVE: IF [(Wxef, %5 ) D
(VK&B,?C>‘4)]!TH€N VaéB°V%€AJaZ+3§ >3 .
A, L. KSSUME (¥xeA,x>5)AMD (‘v’st/ x>6)
(sHow VqeB V' zeh, 22+39 >48)
Aa 3. ASSUME qZB. (SHowW Yz, am;@ 25)
HB 3. ASSUME =z %A (SHOL&J Qzﬁ-?;cd >5L8)
.Lf‘ v%gg) r=>5 |, TRUTH TABLE DEF, A
5 %’76 2,4 INSTANCE OF 4
6. 39718 5, MULTIPLY BY 3
7 Yreh, L>S |, TRUTH TABLE DEF, A
g 72>5 3, INSTANCE OF 17
g Az7/>/0 B, MULTIPLY BY

0. a2’+3a’>38 67 AP
Al Vzeh 22+3q7>28 30
A I2. Vae b Vzeh, A2439>33. il
Af{j | F ):_(\fxaﬁ, ?c>5> AND \C'V?LQB \7(74)3)
THEN \7"%65) VZEA’ Q%+33>Q?. /512




SHST -
I’SES‘S(OI\) A0 N\tCRo&ul%/

R. BASIC KNOWLEDGE QUESTION (2 MhRks)
o) ‘€ A GIVEN
b VxeA ) (x ¢T v xe N\) Gllen
NAME AN INSTANCE OF b)

AVSWER: X T v x% M

B PROBLEM TFRoM SESSION BEFORE
LAST (4 mMmARkS)

EROVE: Wy eR (IF 4<3,THew 2y~ <5)

ANSWER® SEE PAGE 237 oOF Boog



SH 6O

SESSION LD
HOMEWORK CLARLEICATION -

(3. PAGE 2%) PROVE : |F [\/%QA)
(keB & x<5) | Tuew
CVzeB, 2eA > Jz<io]

fi; [ ASSUME Ve A, (xeBe> x<5)
(SHW VzeB, zef 5224100 )

Ay & ASSUME z“£8B (SHow z’gﬁ_ag;/do)
A, 3. ASSUME 2% A (SHow A=2720)

4, 2%¢B e> 225 13, INSTANCE of |
5. =225 2,4, TRUTH TABLE DEF €5
6. A=’<lo 5, MULTIPLY BY A
H;k? 2% R Qz“</lo 3-5
AXS. V2EB,2eA—>22¢p 2,7
AFQ IFL Vxeh, (xeBes ®<5) | THEN
VZQB)-ZEA"’&%(/D [\ %




- H 6| : /
[SESS(OA) Q0o HW CONTINUED

(2,PAGE 244) PROVE: (F BCE AMD
EC G, THeENy BC G,

A L ASSUME BSE AnD EC6, (SHowpeg )
(sHow V'xe B, x€65)

i, 2. ASSUME x 2B (SHOW x’£G)

3. BEE [, TRUTH TABLE DEF, A
4, ¥xeB,xe E 3,DEf C
5. x’%cE 4,8, TNSTAN CE OF ¥
6. ECG [y TRUTH TABLE DEF |,
7 VxeE , xe6 6 DEE C
3. x’¢ & 7,5, TN STANCE OF 1
Aff‘i. VxeEB, ke &G  A-¢
rjo. BEG 1, DeEf. <&

A¥[(.IFBCSE AwD ECG,THEN BEG
[y 10



SREA. B
[SESS(oM 20 HW CovTivvED /

(3, PAGE 249) LET T={yx |xeE /\?C;['j?
PrROVE 2 |F [Wxe E, (76¢Tvxem)]l'meu ISM

A, [ ASSUME Ve E, (x4Tv xeM).(SHow Tch)
~ (SHoW Vxel, xem)
Ay 2. Assume x% T (SHow x%em)

3. x’€€ 2 x’sT  2,DEE oFT

4. x’c € 3, TRUTH TABLE DEF )

5 x’dTv %M I, 4, INSTANCE OF 1
6 XETSXEM 5, INPLICATION E@uuy.

7 x°ET 3, TRUTH TABLE DEF, A

3. x’EM G, T, Mobus Pop ey
Af?‘, Vxel, xeMm -9

o. TCM T, DEFWmITION C

A ITE [ Vxe € (x 4Ty XEM) [THen T T
[, 10



Sh 63
SESSION 2\ micRoQuie |

A. BASIC KNDWLEDGE QUESTION (2 MPRKs)

UCIHAT 1S THE FIRST _ASSUME AND SHoOW
o PROVE Y x T, ‘V’geN\ (7&347—27(@53)

ASSUumME % T CShow ‘v’% eM (7L+y<7—>xﬁe\6)>

B .PROBLEM FROM SESS|ON BEF@RE
LAST (1 MARKS)

PROVE Vxe R, (Ax <t <—>39<-‘?<o)

ANSWER oN PaGE 245



3H &Y : )
SESS\ON 2 | J

NOMEWORK CLARLE} CATLOMN

(3, PAGE 252) PROVE AN (BLC) g([:_n—ﬂuﬁ.
(svow Y x€ AN(BLC) , xe (ENT)UA .
A, 1L Assume %2 AN(Buc), (Shew) & ENTA)
2. x’e A avp x% BUC [, DEF.N
3. x’e A 2, TRUTH TABLE DEF, AMD
Y4, %€ ENT ok x'cA 3 TRUTH TABLE DEF. V/
5 k’g@:n‘r)u{-\ 4, DEF(V (TiION (U
AY 6. Vae An@US), k€ (enT)uA =5
7. An(BLC) € ENTIVA
(a, PAGE a5¢) PROVE H-(H-K)CS K
(show VxeH-CH-K), xeK )
H‘, [, ASSUME <'e H ~(H-K) (sHow x’¢ g)
2. x’e H AnD x4 H-K |, DEF, -
3. x4 H-K 2, TRUTH TABLE DEF A
4 ~(x‘e H-K) 3
5.~ (x'eH md KEK) 4 DEF —
(. x‘dH OR KEK 5, DEMORGANS Liw)




[EE55000 EY HO ConTiNves |
1. XEH > x'ek ¢ ImPLichTION Eouu,

b, %/ZH 2, TRuTH TABLE DEF. A

q x‘ek 7,8, Wous Pon ENS
Aflo Vae H-(H-K),xek [-7

Ll H=-CH-K) C 10, DEFINITION C

(3,PAGE a56) PROVE [F ANB=¢ AND ECh .
THEN E C A-B. |
Pl ASSUME ANB=¢ AND ECA.(SHow ESH-B)
- (3HoW ¥xeE, xe A-8)
Aad ASSUME X /€ E (SHow « /¢ f=8)
- (sHow x’eA A x/¢B)

3. ECA [, TRUTH TABLE DEE A
Y. Vxe € xeh 3, DEFwmoN C
5. ?C/ZA %)Q)IN5TANC€ OF Lf

(SHow) x /4B BY IMDIRECT PRoOE)
Ay & ASsume x’eB (GET ANY CoTRAD CTiON)

/ .
7 X'EA A xleB 5,6, TRUTH TABLE Deg 4

/
g X & ANB 1 DEFEITION oF
9. AOB=¢ 1y TRUTH TABLE peF



) sH &6 _
[SESSIoN A1 B co/u-rwueow

0, ?c[/?f/mg 4 T DEF oF f
[ x € ANB 3
CONTRADICT (O N)

p¥Ia x4 B 6L

3. x’€A N Xx4B 5 12, TRUTH T.ber 4

4. x'e A-B |3, DEF —
A¥IS Vxe€, xe A-B &, 14

I, E C A-B 1S, DEE. C

A ——

A¥IZ7. IE ANB =@ AND ESA
THEN Ecp-B [ 16



SHeT ‘
FESSlOM AN MO QUL T

A, BASIC KNOWLEDGE QUES Tlon (2 MARKS)

TO PROVE Hpk = AvuB BY TRE Axlom
of EXTENT, PROVE _HNK € AUB
AND AUBR CHNK

B. PROBLEM FROM SESSION BE FoRE
LAST (4 maRrks)

PROVE AN(BUC)S(ENT)OA

ANSWER : SEE SESSLON |

HoMEW ORK CLARLE| CATLON,



sSHéek

SESSION 3 4
HoMEwWoORK CLARLFICATION

(2, PAGE 260) PROVE I0(HOK) = (SN H) )k
PART T SHow TN CHAK) C (3nH)NK)
(SHOW W x ¢ INHAK), xe (FOR)NK
A, L ASSUME s ;)’n(HOK)(SHoob x’e ('Jotk)(\\Jj

2. %I A x'e Hok | DEF. 0
3. x‘e HOk 2, TRUTH TABLE DEE A
4 x'eHnNx'ek  3,DEE N

5. X H 4, TRUTH TABLE DEE, A
6. X’E J Q)T/QUTH TABLE DEF, A
7. xeTax’eH (5 TRUTH T. DEE. A
T. x’€ INH 7, DEF. ()
1. X‘ekK Lf) TRUTH TABLE DEF K

10. X' T0H Axek 8T, TRUTH T DEE. A
. x’e@owNk 10, DEE N
AT 1. Y xe TNCHOK) | %e (SOR) DK L-(f
3. INCHNR) < (jﬂH\ﬂK

PARTII SHow (InH)OK E TN(HNK)
SIMILAR — PRODE NoT COMPLETED



. SHeq ~
L’SESSWM A3 WW CONTKMUED/(

(3, PAGE 360) HUL P =H PRovE
PART T SHowW HuU¢ CH
(swow Ve HOb \ 1edl )
A, L ASSUME X% HO G (Stow xeh)
N, 2. AsSume g/ (ENOIRECT PROOE, GET cour.)
3 xfetl or /e |,OEE O
Y, ?C/qu——? K/E(f) 3, [MPLLCATION EQUIV.
= 7615({)‘%% 4, % MODUS PONENS

6. 96/#(@ DEE. OF <]5

| CoNTRADLC TLON
AYT. KeH 20—
A 2. g RO, et LT

9. Wod €t %, DEF. C

PART T SHow HCHUG
(suow VxeH, xedug)
A, p. ASsumE x'eH . (SHOL x/eH0p)

L /}4/5%{ OR 76/84'2 (o, TRUTH T. DEFV
2. x’g HU |,DEF. U




SH 70

LSESStoM 22 Hw CO/\E@

A3¥l3- VxeH, xe HU4> [0~(2

4. HS HLG 3, DeF,
IS5 HUG CH a HcoHug U4 TT deE,
6. Hu¢ =H 1S, AXoM of EXTCuT

(5,PRGE 560) PRoOVE : |F RSB, THewn
8"‘(5"7‘\) =f .
A, . ASSUME ACp . (SHow B-(&-4)=4)
- PART T sHow B-(B-4) C 4
d. B=(B-A)C A  AREADY PROVEN 2, PAsE a5¢
PART T SHow A C B-(B-p)
(SHow VxeR, e B—(B-A) )

Ag 3 ASSUME /e A (SHoW x’e B-(5-1) )
1 ( SHewW x'EBR pwp x/gtB—ﬁ)

Y
4, \v‘xaﬂj XeB |, DEE <
5. X/EE l{)BIIMSTANCE OF %

((NOW SHow x’d B-A BY |nupipecr
PROOF. ) |



SHT
[sesszou A HW com*wuco

As'b. ASSUME X’E B-A (6ET ANY Coumn)
7. x'€B N x’¢4K ¢ DEF. =
g, x’éﬂkﬁ 7, TRUTH TABLE DEF. A

/
f' %fA Kcoyur/awwmcnM
Ps3 0. X #B-v‘\ é—C{J TNMNDIRECT PROOE
Il. X‘EB ) x’qf B-A 5,/0, TT DEF, p
2. x% B—(B-A) Il DEF =
AYI3. ¥ XER, xe B-(B-A) 73 14
4, AC B-(B-A) (3,DEF. C
I5. B-(B-AYCA n ACB-B-4) 2¥
TRUTA TABLE DEF, A
6. B=(B-AY=A |5, AKloM oFf Exzewt

Aa& 71 IF ACR THEN B-(B-A) =H
[ 14




SH T

| \[355510»\) 22 CONTINUED |

IN Fo ABouT TeST W

A IN THE BOOK, PAGES 235- 260
B. QoMmE, BuT MNoT ALL, THAT NEEDS
To BE KNOWN:
. DEFITIONS OF: € U, N, -
2. AXIOM OF EXTENT
3, PROBLEMS LIKE Bfsic KNOWLEDGE

QU ESTIONS, HOME WORK, COURSE NOTES
BUT PossSIBLN DIFFERENT PROBLEMS

O THERE Is A SAMPLE TEST (N
Your MATERIALS (IITH AN ANSWER
KEY. USE THAT FoR PRACTICE



Y 3

fg"Esstor\J 2.3, G0 OyeR REAL TEST IU

@R . NRME AN INSTANCE OF b) BErow
@ ¢ H G\WEN
.& VKsﬂ)\V/%EI) K +y T Glen
avswer: VyeJ | 76'+§,L€T
Q* 7/

B. WRITE THE FIRST THREE ASSYME AMD
sHowsS To Prove

Vxe N\,\V/é el (it xey “then y_%gB)

' A1 ASSUME x % M
| (S How \7’% g—[_) X x’ééf,_ﬁ‘\ev’\ 7&({&8)

A, A ASSUME % T ;N\
( sHow § x’« nd,’H\ Z x/g 56)
A, 3. ASSUME 96’43’ (s How) x’%/’sgj

(OC  DEFWITION G%UB#%L fjciA OR X< R %

@ D. WHAT IS THE NexT Line OF AipProot
BY DEFNITIONT

x’s HU (BN K) GIVEN
L'eH ok x’E BNK




LH Y

Egssxor\\ 23, REAL TEST I (CovT.)

®F . WHAT IS THE NEXT LINE OF A
PROOF BN DEFEWNITION ?

x’c T-(HUK) Gwen
X' €3 mwn x/$HUK

DF. CIRCLE THE ONE THAT IS
EQUIVALENT To X7¢ E-F

.7<£€A7<¢F
2 7C¢C/\ X' F

@%ng\/sz

4. Nonve OF THESE
~ (x’e £ —F)

o (xeE p xKEF)
® G. To PROVE K—H=ANB BY THE

AXlom OF EXTENT Nou NEED
10 PROVE : K-H C ANE

AND ANB C K-H




SH IS

SE SSIOI\) 23 REAL TEST IV (CONT)‘!

@)H. PROVE : VxeR)(%dé—;»zm-zaw)

A, 1. ASSUME xeR
(sH@w x’<4 <> 3%—,{;}<o)
(sHow x/<4 —=> Zx/-12340)

Py 2. ASSUME 2 ¢4 (SHow 34713 <o)
3. 3x°<lQ Ay MULTIPLY BY 3
4. 3?6—ID\<O 5, SUBTRACT (]
H&S‘ K<Y —5 3y’ -/01 <O K=Y
(SHOW 3x'-18 <20 — 1< Y |
Ay 6. ASSUME 3“3 £ 0. (SHow) x/’<4)
7. 3x’<13 6, ADD (2
. x/<Y¥ /,D\vipe BY 3
A Q9 3xliaco = K<Y -8

[0 (%44——>BX—/J<O>A(3% &40-97&«/)
54, TUDEE A
. %<4 <93X512¢0 10, DEE e

N2 VxeR (x4 <5 32-13 <0)



SH6

ISESSION 23, REAL TEST T (° Colv‘r.)]

G T. PROVE: IF HUK CF, THeN KCF

A . ASSUME HOK CF (SHow KCF)
(sHow Vxek, xeF)

A,3. ﬁssuME x?s k (SHOW x%eF)

3. x e H 0R x’e & 2, TRUTH ThsLe DEF \

H. ‘e HUK 3, DEFviTION (U
5. Vxe HUK xeF I DEF. C

6. x°c F 4,5, INSTANCE oF §
T Y xekxeF  2-6

3. KC T 7, DEFINITION C

A IF HUK CF, THen KCF




N
[SESSLOM 23, REAL TesT IV (cwer.ﬂ

GyJ. PROVE |F HE H-K,THeN
H=h-K.
Al Assume HS H-K (stowd H=H-K)
(sHow HEH-K AMD H-K S H )
- (5HoW H-KCH)SHOW Vxet-k xeht)
Ay R AsSUME o'z H-K (SHow x ‘e H )
3. XKCH A x4 K 2, DEF, =

g ?C/F—H - 3, TRuTH TABLE DEE A
ALS. Vaed-K,xeH  a-¢
6. H-KCH s, DEf 1TIoN <

(. HSH-K A H-KCH [,6, TT DEE. A

3. 7=H-K T, Alom OF exTenT
AT 9 IF HSH-K THEN H=H-K |, §



NI

Egsswn\) 2S rmc&odzul/%]

A . BASIC KNOWLEDGE QUESTION (2 MNHQ)

suPpos€ Yol HAVE?:

T¢B or TeD GIVEN
J¢B—>Te EOW GV
7¢D-»Je EUW  GIEN
WHAT CAN BE CONCLUDED BY
PROOE BY CASES -

ANSWER: 1€ EOW




SHI7
- SESSION d 5
- HOMEWORK CLARIFICATION }

(l,PAGE Qé‘f)PRDVE: [F A< E AND
BCFE, Tten AUB £ EUF.

Ay [ ASSUME ACSE AND BCF.
( SHow AVUB C EUF)

(Stow Vxe AUB, xe EUT)
Ayt ASSUME 2’2 AUR (SHow X'e EUF)
3. 2 QE.QC%fB 2, DEFE. (U
(sHow X'z A — x’s EUF) |
R, CASE | Assume x'e A (shpu) 'z EUF)
5. ACE [, TRUTH TABLE DEF A
6. Vxeh xe€E 5 DEF, O
7. X‘e E 4,6, TNSTANCE OF ¢

3. 7</£ E op XEF "], TRUTH TABLE DET v
1 x's EOF g, DEE U

As10. X'eh—> x'e EUF ¢




SN0 ~
[365510'\) XS Hw) QOMT(A/UEDj

(SHow %« ‘B —> %’ EU-F)
Py Ll CASE 2 ASSUME XeB (SHow) 2 EUE)

1. BSE || TRUTH TABLE DEF A
13. VxeB, xeF 12, DEF. C
(4. '€ F 11,13, INSTANCE OF 3

|5. XEE or x’eE |4, TRutH T. DEF OR
6. X' €EEUF

,L\Ef/?. %/EB—ax%EUF =16
R A e EUF 3, 10,177 PROOF BY cases

P19 Ve AUB, xe EVF Q, (§
0. AUB C EUF

AFRLLE A CE AND BCF, THEN
AUB <€ EUF [, 20



St K| .
SEsSioN 5 HW CONTINUED / )

(2, PheE att) PrRove (£ (RSB o ACT)
THEN A< TUB. /3

ﬂ' [ AsSUME ASB orp ACT
(st ASTOUR)

HINT.
fstow Acp —> AS TUB)

A, R CASE | ASSUME ASB (sHow ACTug)

;\QTLLB
A ACR —= AS TUB
(sHowW AST-—=> ASTUB)
hy CHSE & #\isscme ACT (SHoW ASTuB)

AC TUB
A" AcT= ACSTUS |
co RS TuB  BY LIVES [ AT ASS
PROOE B Y CASES
A¥ | F AcB oR AST,THEN A S TUB



SIH B
LS ESSION b MICRO®U I z]

P, BASIC KNOWLEDGE QUESTION (2 MARKS) |

) e P(‘\Q GWEN
2) e ANB GWEN
3) 7eH-K SA\VEN
NAME B = STATEMENT THAT SOME
OF THeseE LINES PROVE.

ANSWER : FxePnNQyxeH-K OR
JaxeH-Ky ze PO

B PROBLEM FRom SESSION BEFORE
LAST (4 MARKS )

PROVE: I1F (N1eB or TeD ,(Q) BSE,
AND () DETWT , THEN Te Epwor

PRooT> S EE PAGE Q¢A OF
THe BookK.




~ SH K3
SESS 0N Ak :
HOMEWORK CLARIFICATION

(G PREE 267) PRoye AUBNCY =
(hue)n(poc) .
PART T PRovE (AUBN(ALCYE AU(BNC)
(SHow Vx a(ﬁu@n(ﬁqu xe AUBNC) )

Al Assume x ‘e (AUBYN (A LA
(SHow x‘e AUCBAC) )

2. x’c AUB AND x’c AUC
3. ¢'e AUR 2, TRUTH TABLE DEE A

4 x’e A OR x%cB 3,DEF. OF U
(s How x'eh > x'e Au(BnC) )
A, 5. CASE | ASSUME x/¢ A. (SHow
x e AUBNC) )
6. x/er-\ o X' BNC 5 TTDEY op
7. x’e AU(BNS) b, DEF O
A3 X'eA— x’e AUGBBOC) 5-7




| SH3y ~ |
Eesswu 26 HW Qomwue,oj

(stHow x€B — x’s AL (BNC) )
Ryl- CASEQ ASSUME /2 B /5410
x'e AU(BNC) )
0. x’e AUC 2, TRUTH T DEF. A

I x'eh or x'eC 10, DEF, U

) PROOF BY CASES W I(THN
PROOF BY CAses

(SHOW XEA = x'e A U (Bnc) )
Ayl CASE 2/ Assume x'c A (S How
| | X' ABNC) )
13. '€ A or x'EBNC 12, TT DEF oR
¢ x'e ALBNO 13, DeF U
A 15 X'EA — %k AUCBNO) la—l ¢
(SHow ¥'€C —> x'e Au(BNC) )
As 16 CRSE AB Assume x’¢cc (SHow

%€ AU(BNC) )
17. X€B A x'eC 9,1L, TT DEF 4




SH S
SESSION 26 HW CONTINUED

e ]

3. X€BNC |7, DEF N
4. X'e A or %€ BOC |8, TT DEF, OR
0. x€ AV(BNC) 149, DEF. U
AZ Sl 76'€C——>></z~: AUGBDC) 4 -20
2. 2'e AUBNC) 11,15, PROOF BY chses
oL3. X€B~>7¢£HU(BOC) 7, A
a4, x'e pLBNC) t, % ,23,PRooF BY CASES

A¥ 25 Yye (RUBN(huc), e BO(BNC) 1,24
26.(ALBYN (AU C A U(BNC) Qs DEF.C

PART I PROVE AU (BnC) CRuB)N(ruc)

A PRoOF BY cAses | THIS PART
WIiLtL Look Like

xe A OR ’)6/8 BNC

1'e A — x% (roBNCAUC)
X'€ BNC - %' (AuB) N(AUC)

S—

o XE(AUBYN(AUC)

Ay




1 6 .
SESSION &6 HW ConvTivueDd J@Pﬁéﬁ ;m)

T=$% xR AND x=%2{ PROVE
JxeR 5 (XET AND X >0)

O. 12¢ R ARITH, KNOWLEDGE
[ 12 R AWD 1=17  ARITH. KNOWLEDSE,
2. 1E€T 1 DEF. T

3, 1>0 ARUTH. KNO()J(,EDGE

4, 4¢T AND 1>0 23T DEE A
5 FxeR ¥ (X€T AND kvo)

N O, 4, NAMELN RePLACE

X wiTd 1



SH23") :

TSEssion 27 micoquie |

A BASIC KNOWLEDGE QUESTION (R MAkgs)

SUPPOSE Nou WKVE
TeB ok TeD GIVEN

TeB—> e EOW GIWEN

TeD > T¢g EUW GIVEN

WHKT CAN BE CoONVCLUDED RY
PROOF BY cAsES?! ¢ EU W

B.w TROM SESS(ON _BEFORE
 LAST 3 (2 MARLKS)

SuPPose Now HAD IN A PROOF THESE
LINES:

1'e A ok e BNC
1e p —> «'e (AUBYN(AUC)

x'€ BOC = 1'e (hUB) N (AUC)
WHAT CAN RE CONCLUDED BY

PROOF BY CASES ?
/
2'e (RUBYN(AUQ)




SH33

SESSION AT ]

HOMEWORK CLARIFICATLION
| PORERE

(|, PhGE ;LTT) PROVE lF(E}aeB)ajeHﬂk)

AND REE THEN Jae KNEy xe 8.
B, 1. ASSUME (E(%a& g HNK) AnD
HCE (SHow 2 xeKNEY X£B)

(2.35583%& HOK |, TRUTH T. DEE AMD
3 LETy%BY GEHNE &\ DEF

1 é’z HNK 3

z. %/ZH AVD 42K ¢, DEET) |
6. y'eH 5 TRUTH THELE DEE
1. HEE | TRUTH TABLE DEF. A
3 VeeH xe€E T0eEf C

T 4EE 4%, INSTANCE OF §
0. y'e & 5 TRUTH TABLE DEF. N
Il y'eK /\%/ZE 10,9, TTDEF. A

| %’g KN E ([, DEF. N

13 ule B 3 |
4. Txc KNES x2 6 'l.B,Eogm\{CEr

/
A?( (5 IF.. TREN ... 1/[7’ %



Sk 2T \

EESS‘OM 27 HW ConTin ueo]

CZ,PP&GE Q"l"]) PROVE : [F (1) ANB _.[__ﬁj

@)BEH, mDG) IF(Fxe A xe H)
THEN K #3 ,
THEN

T KCST AND Q’(\N\:d},TﬁE*)

TxeIy XKEM.
A [ Assume (1) ANB£P ,(2) BEH, And
B) IE (Sxeh, xe t), THEN KFP.

(SHOW IF KST AND IAM =,
THEN HxeJ ) Kif\/\,)
2. AOBXP |, T T DEF R

3. LeT x/e ANB  Q, LET RULE
4. «’e A Awd X‘€B 3, DEFELN

5. B=H , T T DEF A
b. YxeB xeH 5, DEF S
7. 2% B It TT DEF A

3. x’eH 6.7 INSTANCE OF 77
Q. x‘e# 4, T T DEF A



.~ snio

lLSESSIO(\) 27T HW CO{\)T(/\/UED]

0. Ixe A xeH US, REPLACE i x ¢
I I1F(Txehyxelt) THew K#P. |17 ber o

L. K:?(]S [0, L[, MoDuS FoNENS

By I3 Resume k3 pud TM =
(SHow T xe T YX4M) SEE LneE 1
't KCJI 3, TRUTH TABLE DEE A

5. Vxe K, xeJ |4, DEF, €
6. LET a’gK 12, LeET RULE
|7. g’g:r /5,06, TNSTANCE OF |5

A, 18. RSSUME y’e M (TN DIRECT PROOCE
6eT AN CouTRADICTON)

I g’ T b y'eM 1718, TT DER A
00. 8’5 I NOM | MJDEF,H
2. IJOM :[:(]b}4j€ 20, DEE. é
- INO\M=
Aol o (b NTRLADLCTION

13 TT DEF AND
5 o
'f\f& 3, b{?l M /=222 TNDIRECT PROOE



SH 9 ~
{sesszor\) LT AW ConvTinUED

. FxeIyxgM 7,23
REPLACE % wiTH ¢’

Ap LS. IF KST AN TOM=¢ THeN
FxeTIy xdM 3,2y
Afae. IF 0)ADB#g ()BSH AND

3) IF (T k€A xeH), THEN K$ 6
- THEN

[F KST AND I0M = THEN
3?&83’—}%¢N\ 25

y



SH 93

LSE_S/S‘O'\’ 2% MICROQUIZ Key]

A.BASIKC KNOWLEDGE QUESTION (2 MARKS)
GWE TRE DEFIMITION OF
HUK C RA-B . (NoT How 1 s READ)

 HUK S A-B AMD JxeR-ByxgHUK

B PROBLEM FRom SESSLON BEFORE
LT, (4 mARKS)

- PRoOVE : |F ﬂ-#qﬁ AND ACR AND
(\7’%@8) xcto) AND BQC)

THEN Hye C, k<10,

BNSWER *© SEE PAGE Q73 oF Book_



SKH93 :
SESSION 2%
HOME WORK  CLARLF(CATION
(3, PAGE 280) PROVE TF A4¢ AuD
DNCB ,THEN B-A C B .

Pl ASSUME AE P AND ACB
(Swow B-A CB)

(SHow B-A CR AND E]kEB-}?dZB"Pr)

L B-ASB  PRoBLEM [, PAGE &5¢
3. /H=45 Yy TRUTH TABLE DEF. A

4 LET x’cp 3, LET RuLE

5. ACB |, TRUTH TRABLE DEF A
6. ACR AvdD T XEB>XEA 5 DEEC
1. ACB G, TRUTH TABLE DEF, A
. Vxeh xeB 1, DER &

1. %% B R, 4, TNSTANCE OF §

Csnow) x/ g B-A BY IMDIRECT PROOF)
A, [O. PASSUME /€ B-A. (GET ANY Coveh.)




SHaY ~ |
Eesszor\) 23 HW cmuTWUED]

. ¢'eB avd A |0, DEF, =
2. XA [\, TRUT ThBLE DEF. A
3. %% A N

| CONTRADICT(ON
A 24 B-A |0~ 14
5. FxeByagB-p g4, NAMELY
REPLACE X wiTH Xx?

6. B-ACR AND TxeByx$h-A
2L, 15, TRUTH TABLE DEE A

T B-ACB |6 DEF C

1% TF A¢g AND ACSE,
THEN B-ACB ) I7




SHIS

{é/zsszor\) 2 HW Cor\;—rwuegf

(3,235) GWE ABBREVIATED PRooF OF
(huB)N(RUC) € AU(BNC)

| AssumE xe(huBIN(AUC)
(stow xg AL (BNL) )

2. x£PAUB AND X ¢ AUC |, DEF 0
3 xef OR XeB A DEE U
4 CASE | xg A (SHow xg A u(BHC))
5 x¢ A or xeBNC  4TT DEF v
L. x¢ AUCBNC) 5, DEF O |
7.case & X e B (sHow xe AU(BNC)

2 xefh ok X€C 2, DEF. (

9 cpse ah ek (SHow xe Aulend))

lo. xe A ok xeBNC  q,; TTDEEL Y
. xe AulBNC) 0, DEF. U

12, CASE 3B X £C (sHow Xs AUCBDLU




SHe

SESSI0N 2% #W CovTINUED |

[3. #€B AND ke C 7,[2,TT DEFA
4. x2 BOC - 13,DEE N
1S xe A or XeBNC 4, TT DEF v

. xe AU(BOC) (5, DEE (U




sH 47
SESSION 29 MICROQUIZ KEYI

famamanereen

0 RASIC KNOWLEDGE QUESTION (a MhEKS)
%9«2&3'?68 Eo,l]t% § | AxeLom)+ =2 xS]

B. PROBLEM FROM SESSION
BEFORE LAST (4 MARKS)

PRovE: TF A#¢ THen gﬂcA

ANSWER": SEE PAGe 278 OF BRooK




3H¢i8 :
SessloN 29
HOMEWORK CLARLIFICATION
(1, PAGE 4%1) A=faxe3 | xe o, 1]
= Ed ('3 Xe Lo, 1) > d= éb(—tgj
B=§Lfvcﬂt3j [ xeCo,3] A Ug[:wj}
= §0< 13 XQEO;3])3‘{1£[&1413'0(:L{K.{,B:?}
PROVE ACR |
lLASSUME A ¢ A (SHow A 8B)
A Axelon ]y L=dx+¥ | DEEA
3. &= 4(}534'3(%—) S MRITHMETIC

4. 0= X<l A\
X -
5. O—‘—-;,_-Lf’é_ 3 Y4 bwipe BY L
¢ -é\-t— C [0/3: 5
B¢ [ ARITH. KNOWLEDGE

3,b,7, REPLACE XwitH X1y X

/. i
3. T xe (0,3],34E[29]y o=t 3y



SH 99 : )
[SESS[OI\) 23 HW CONT(NUGDJ

(1, PAGE 239) PROVE IF ACB,
THEN A-B C AUB

. ASSUME R C B (SHOW A-B CAUR)
(sto) A-B € AUB )

2. ASSUME X ¢ A-B (SHOW xe Aus)
3. <A Avo xgR Q,DEF <

4 xeA 3, TT DEF A
5 xe A orR xeB 4 TT DERV
L. xe AUB S, beE U

(SHow H x& RAUB > XiA“B)
7. RSB AvD Ax By ¥ €A Iperc

%* xlip\ OR ’XliB /7)7--[- DEE. Vv
CI)‘ X AUB X, DEF U
10 ASSUME ¥,z A-B (T-P. GET CONTRA.)

I 7(,2)4 AND KléB [0, DEF. —
/2. X,quiCO [|, TT DEF A
3. %, B VIRA. 7

A-R [O —(3
ll%s éligAUB _}KSLP‘-B T)\'t, REPLACE 12 %,



S (00

[SESS 10N 30 MCROQUIZ KEY |

A BASIC KNOWLEDGE QUESTION (2 MARKS)

GIWE THE DEFNVITION OF
HOK CA-B.

UK S A-B Avo Fxe A-BIXEHUK

B PRoBLEM FTROM SeEssion BEF&RE
LAST (2 MARKS)

TRANSLATE TRoM SLoPPY To
PURE SET DEF/NING.

ELHUJ;\_‘ xelod] AND ﬁifg‘ﬂ%:
go((ﬂxi [O\Uﬂ%e:fa,ﬂ% A= fo+33 E




. SHio|

SCSSlO;\) 30
HOME (WORK CLARLFLCATION ]

(4, PheE acm) PROVE BY PMT : Vne/\}
| 24274 3% SN Y\(r\—tl)(:lvw}

(sHow (™= l(l*l)(acnﬂ)\
6

\ 1) RN+ _ 1()() _
° T ¢

._é.,:}
¢ 6

Q. AssumeE v |5 A PesiTive (MTecer
AND {+;+., N \‘\(V\“)(QJ\H)

o
(SHOW | %2 %4 *Q\ﬂ Q\q(a\fm\@cw/)u))
3 +,’2._+e =+(r\+l)z

[

Assoc.
“t /z+;2+-..+h1]+(r\-n\2: 2, TND. Hyp

5. V\CV\“\ (&*’\"v') + (e l\z =  FACTWORING
G




S Y105

SESSION 30 HW Cor\rn/uuegl]
é anr [Y\(QW\-H) (Y\-HB} Commo N
DeNom .

9 (Wc/) ):Y\ (:Lv\ﬂ) + é(v\j_l)] —  ALGEBRA
A
[;l Y\2’+2 +bnt b ] — )LEEBRA

g (nt!)

1 () [;n1+7h+(o] _ ALGEBRA

0 C(\_H L _tg),(’al\(\'fﬂ NG EBRA

-, BY TMI TRUE For ALC
PostT IV E INVTEGERS N\




NFO ABOUT FINAL EXAM
(200 PonTs ToTAL)
A, T wiLL BE OVER ALL

THE MATERIAL SINCE THE
START ©oF THE COURSE,

B, USE THE SAME STUDY

INSTRUCTIONS GIVEN FOR TESTS
T THRoded IV To STUbY FoRr
THKT PART oF THE FINAL

C. MNTERIAL sivce TEST IV ¢

|, WwILL BE WoRW R0 PoINTK
2 MRTERIANL S(NCE LAST TEST

CoNSIsTS OF PAGES Q6[-497

0. ALL PROOES ARE To BE NOM-
ARBREVIATED EXCEPT MRTH INDUCTION,
F..THERE /S A PRACTICE FIMAL EXAM.




SH\o4Y
SESSIoN B |
FINAL EXAM KEVY

@ A, GWE THE NAME Fop THIS TYPE
OF STATEMENT PATTERMN °

N(P\/%\ N (o) CONTUN CTION
BB. WHAT 1S eQUIWALENT To
~epdv el L palvg)
HC. NEGATE * P>
~P Arq A Lso "’(PV%)

@ D.NANE THE TYPE OF ARGULIMENT PATTERN
AND TELL (WHETHER |T (& VA L1D

OF INVALID .

(oA 5B INVERSE REASONING
A TNVACID

S B _

@ E-TRANSLATE TO IF...THEN... FORM
O&3 15 NECESSARY For A7,

IT 2>, THeEnw 0L3




| SH 10§ :
SESSION 3| FinvalL EXAM (QOI\/T.)\

(DF BY THE TRUTH TABLE METHOD , PROY E

F:a("’%) OR INVALWY

VACID ARGUMENT PATTERA

@G G. PROVE yvpLip BY INDIRECT
PROOF

9,>F |
NN

NP%NFA

]O




SHI06

[SESSION 31, Fivae Exam (c’m:)J

D.ASSUME EACH oF p qb/, r’ Are

STATE MENTS THAT REPLACE
Pr v REsSPECTIVELY.

. 94> p”
C]g P ASsumend For
A 4Va ud
- C}D TNDIRE T
3 /1/’0/_2 o PRooF
Hop? s
COUTRADLCTLOI\)\
| /
5. ~9 [, MO DuUS ToLLENS
(. v’ 3,4, Mobus Pon €ns
7.

~g/ ATl 5 6 T.T. DEF. A
. /\/(%/\/\’/) 1, DEMORGANS L Aw
T Ve Se 2 '
CoNTRABLCTION

® H. GWe TRE DEFNITION OF

Jxe MN>xg3 , THERE IS R
REPLACEMENT FoR. X FROM M THAT
MAKES A TRUE [NSTANCE OF “y¢3"




SHI0T

ZSESS(OI\) 3l FINAL EXAM (COAIS

@®1L . R=REAILS N=31,2,3...5
TRUE OKEMNW%R xy=0

®@J. TRANSLATE |NTO N PROPERLY
QRUANT(EIED OPEN SENTENCE
w TH No HipDEN QUANTIFIERS -

SoN\E ELEMENT poF R S LESS
THAN BLL THE ELEMENTS oF N .

= xZR%XV/%?,)\} 7C<g

OK. NEGATE® YxeR HLQEU*(Q&I*%LQS g}
Exc{i%‘v’%al\),y& A %ﬂ#&

@ L-- PROVE = ¥xeR ,(x<S € 2110 L O)
(Mo ABBREVIATONS)

p 1. ASSUME ‘e R (BHowW X450 CO)

C(SHoW k<SS — Ax”~ /040)
Hlo? AssumE %< S (SHOW 8x/040)

3 ax<lo 2y MULT. BY O




SH103
SESS/ON 31, FINAL EXAM (Cow)j

- Hoaxz (0<O 3,SUBTRACT [O
"':A§5 x S»—aéloc D0 A-¥
(SHoW Ax—/020 = 1 %5)
A, 6 PSSUME Qx % /D20 (SHow 2 %S)
7. Ax’<i0 6, App 10
3. x2S 7,  Divibe BY 2
pfq. axt/oco = x2S 6-%

|O. (%/45 > Ax-/0 @\ A
(axl10co 5 2/2s) 5,9, TT PEE A
I x%2S <2 dx%10co ID,DEF, &3

A‘:(QL. VieR, x5 <«2 dx-I0<0 |, ]

N\ PROVE? 'F(‘V/KEE,xaF) ™EN ENF=E.

ASSUME VxeE,xeF, (suow ENF=E)
(aWow ENF CE Awb E C ENF)

( SHoL cNFcE)



__Shnlo9

&SESSlOt\J 31, FINAL EXAN\ (CcovT.) /

(SHow sz ENE xcE)

Ay ASSUME %€ ENF. (SHOW x%E)
3 XKEE AW XEF Q,DEF. N

s 3, T-T. DEF. AND,
P\ng/?Ci Eﬂ{-—j xe E ;l_sl
L. ENFCE 5 DEF. C

(SHow €< ENF)(SHow Vxe €, xeENF)
P,T.ASSUME x% E. (SHow x’c ENE)
8. x’€ F |y7 TNSTANCE OF 1.
T XEENXEF 1%, T.T. DEF. A
0. €€ EOF  § DEF N
A¥Il YacE, x€ENF -0
2. ES ENE ), PEE. &

3. ENFESE Avb ECENF
4,12 T.T- DEE A

4. EOF=E (|3, R0 OF EXTENT
A¥ I5 IF Vxe €, xe £, THeh ENF=E 1



A LD

SESSION 3|, FINVAL EXAM (CouT.) ‘

MATERIAL SIMCE TEST

@N. PROVE: |F ACE AND BCF,
HenN RAUB & EUF. (PRUUFB‘[C’,ASES)

P, (. ASSUME ACE AND BEE,
(sHoW AUB CEUF)
(SHOW xe hUB, k€ EUF)

Ag & ASSUME x'€ AUB (SHOW x ‘¢ EUF)
3. X'eA or x€B A, DEF. U
(show) x'e A > x’e EUF)

Az 4.CRSE [<Assume xeA (SHow x% EUF)'
5 ACE  [JTRUTH T. DEF 4
6. Vxeh, xeE S,DEFE &
7. X€E  4¢, LNSTANCE OF &
3. X‘’C€ or x%€f 7, T.T. DEF or
1 K'e EUF 8, DEF. U
Af/a. X'eA o ?C%EUF 4 -9




SR -~ —
SESS/ON 3y EINAL EXAM (ConT.)

(SHOW 2B — xK'e EUF)

Pl |- CASE & ASSUME % £ B (sHow % £ EVF)
2. BEF |, TRUTH TABLE DEE A
3. YxeByxeF 12, DEF C
4. KEF (113, INSTANCE OF (3
|5. X2€or ¥ F 14, T.T. DEE 0R

- J¢. X’E EVF /5, DEF.C

At 17 xcB—x/c€VF  |-16

8. x’e EVE 30,17, PROOF BY Chses

p¥ 11 V'2e RUB, ke EUF, 3, 18
20. AVUB C EUt 14,DEE C
¥at. IF ACE AND BEF, THeN

AUB € EUVF. |,aD




SHILY

[SESSI0N 31, FINAL EXAm (conT.) |

@B . NAMNE A H STATEMENT THAT
FOLLOWS FROM THESE LIMNES:

. /g A G lVEN
2. w/eB  GlEN
3. /)C/-{-g”—‘/O GLUEN

Jxe fyrtys=io 13 Der 3
ALso, 3 (d_aﬁ% K’y =/0 03, DEE T
@ P. GE THE DEF/NITION OF

PNR CH -
PQchH AND (Fxely x4 PNQ)

® Q. WRITE IV PURE TFoRM :
EQ’)C+7/ ?Ci[olfjg:'

14 ( Fueloily of =dxen ]
@ R. NAME A NEXT STATEMENT, (M A
PRODE, THAT FolLowS FROM
[ Jzehyxke B Gwen
2. LET ?C"?,H y x’¢ B [ LET RULE




| | _SRU3 |
| SESSION 31, FINAL EXAM (o )J

S. PROVE TF ANB# ¢ THen A-B C A
AL ASSUME RNBY. (SHow A-B CA)

1 (SHoW A-B C A)(SHow Vxef-B, xeh)
Ay 2 ASSUME %% A -B. (5 Hou) XA )

3. €A A XEB A, DEE -
fox’eEA 3TRUTH T. pef
AsS Y XEA-B xed 2-Y
6. A-BC A 5, DER. C

(sHow) FxeRyxdA-B)

1. LET 4 ANB |, LET RULE

3. u'eh ,\alaB 7, T.T. DEF.N

g Lalz/-\ L, T.-T. DEE A
- (sHoW %/i A=B8 BY [NDIRECT fRoof )

A, 0. ASSUME Y'e A-B (GET CONTRA.)

Il g’eA A y'tB [0, PER=-




W\
Lsesslom 3, FINAL EXAM (cow)[

1. %[#{‘B}:ﬂ; [|, T.T. DEF A

/3. 5’55 R, B TT PEF A '
CONTRADLCTION

ARI4. w'EA-B /03

5. AxeAY xEA-B 9,14,
| REPLACE X W!ITH Lﬂ’
6. A-BSA A FxeRy XEA-G
| 6,5, T-T. DEE A
. A-BC. A 1, DEE. C

Ar 3. |F ANB :@¢)THE?) [@—B Ch.
)

®m\4 MRTH IV DUCTION & \V/nif\))
|+ 5+ ‘f+-~+(ﬁ{n-3>=vw<2\v\—t)

PROVET 4()-3 = (a0)-1)
. LMD"3 - L‘__g-_— |:[,[ :[(g‘\—l) :l(ZZCl)-'I)




SRK LS

|SESSION 31, FINAL EXAM (cow)

2. ASSUME N\ IS A PosSITIVE INTEGER
AND [+5¢Ft---#(#n-3) = (an-1) .
(SHOW [+5tT+--04 (L((n+')*3>= (+ D(QCY\“\ ‘D)

3.5t +(L/(n-ﬂ)—3) =  Assoc
415404 1r-3) Tt 3] = T
5. h(é&w—l)-fEfG\ﬂ)—ﬂ: AL GEBRA
. An®-pn + Untd-3 =  PLGEERA
7. ;Zm3+3h+ | =  ALGEBRA
2. (ne1)(Ant 1) = ALEEERA

9. (Y\“) (o’l(nﬂ) -I> °



K9 Wb .
SESSON 3 : CALCULATE
COURSE OGRADE

osral

YIRST DETERMINE MNICRo@QUIZ
GRADE |
NUmBer. OF CORRECT MARKS: 49

NUMBER OF [NCORRECT MWARKS: /T
5

Diwvibe f_f_f,% Qe
5(7 ogSﬁé.-o

S0 MICROQUIZ GRADE Q4 %

L MICROQUIE
Q(, TESTT
Q| TesT I
L Test AU
93 Test TU
1 7¢ FivAL EXAM

_—____.W

b3




_f SH 7 )
[SESSON 31° CALCULATE
COURSE GRADE (CoNT.)

038 - oq-
e2 = ..

90 = R <[00

705 C £ 30
L0 £ D £ 70
F L0

RoOND OFF .R77.. To
907, ‘

M THE CouRSE,)

BLESSED TRAILS

— e T







SECTION C

PRACTICE MAJOR TESTS
AND
FINAL EXAM,
WITH SOLUTIONS







PT |
PRACTICE MATOR TEST I

.H IN THiS COURSE THE WORD PRoPOSITi(ON MEANS
THE SAME RAS THE WoeDd

B. NARME The TVPes OF STATE MENT PATTERNMS

G| (whYv B
Getda. ~(Av B)
(Ast>3. ~(AANB)
CiH (~M&> B

(@FB) C . ANoTHeR NAME ¥oR RANTECEDENT 1§

[e—,

@D IS A STATEMENT PATTERN A STATCMGNT"’

-E WHRT S THE TRUTW \VALuec oOF
ltl=2 or 314- 7 ?

IL_- MAKE A TRUWTH TABLe FoR

[(NPB ¢y g]v p-—)(rv%))

(LhE) . BWWE THE DEFINITION ©F A STATEMEMT VARIABLE

H _ Gwe The CoV TRAPOSITIVE O6F (v E\——aQ\J H).

'_'L G lve -ﬁ«e INVERSE OF Q"E)%(’VH)

3 GWE THE DEEN ITION OF pe>qg (L.e.p LFAND
— ovLy LF %)



PT A

K. WRITE IV PIFFERENT EQUIVALENT ForRmM -

(4Fs) . (wRY>B _
4R, ~ ((WA)VB) .
D3~ [(vA) >8]
CE [@ﬁ),\B“_I
@’5\ N['P_;(N@]

r— —

L, Is Qv%\\/ P EQulVALENT To P>9 ¢ s How

NYour WORK BY USING THE DEFiMITIOM o
EQUIVALENCE, -



I

PT 3 |

PRACTICE MATOR TEST I

@H . IN THis COoURSE THE WORD PRoPOSIT(oN MEANS
THRE SAME RS THE WorD STATEMENT

B. NRME The TVpPes OF STATE MEMT PATTERMS

Q)| (vA)v B DISTUNCTION

@Epgtda. ~(AvB) NEGATIoN
(AED3. ~(ANDE)  NEGATION
(D4 (~ A3 B | /.’:thmuorrzcw/\éﬂ

@ C . ANOTHER NAME ForR. ANTECEDENT 1% fL\lPoTHESlS

CAADD . Is A sthtemenT PATTERN A STATEmenT? NO
o ’ T
(A E. WaRT s THE TRUTH WaLue oF

Itl=2 orR 344=9 72 TRUE

F- MAKE A TRUWTH TABLe Fop
[Cf;{@@ g‘_\v _(p-a(fvg?))

3 )
EAT | e |T|E | r|E|elf
T ATIF|T|TITITF
TIF ITIT|c L EITIF]T
TiE JFLETT( FITITIF |

(4FE) . G\WWE THE DEF(oITION ©F A STATEMEMT VARIABLE .

A SNmBoL THAT CA)N BE REPLACED BY AMVY
STATEMENT

H. Gwe THe CovwTRAPOSITIVE OF (~E)—(wH) =
 HOE
'I. GIVE THE IMNVERSE OF CVE)_BCM’_D ‘
E > H

3‘ GWE THE DEENITION OF p€3q (i.e.p (FAvS
ovd LE ) (p—>9) A(%faf)



K. WR\TE IV DVFFERENT EQUIVALENT FoRrRmM :

L (oR) > B (vB)>A OR. AV BL
()R, ~ ((wA)ve) A AeB)  or [~ AGR)
g3, ~ [(vA)>B] ~AN~VB  or x (AVE)
G- [é'fﬂmsl Hv(’:’BB oR ["’("’Aﬂvé’@
Gt N['P_g(xv%)] E’\fféfok PA[NCN%)J
L—° Is Q‘J%\V P EQUIVALENT To P-}% ZSHD(*)

Nour WoRK BY WSING THE DEF!MLTIOM of
EQUILVALENCE,

[(~1dv pleo (p
by 3|‘1 5__1
FIT T
T)E T
FlT T
] ®

T
NoT KA TAUToLoGY .

e )

HiH ||

-
1

T
F
T
T

""1‘11‘_}-40\

e Rt b

A

(~4 IV P 15 NOT EQUIVALENT

TO p—?%‘



PT 5

PRACTICE MATOR TEST IT

ﬁ_ NEGATE © pv(~g)

(4ebDBR . NEGATE - @99
-C NEGAT’E’ ~PINYs

D. WRITE N |F... THEN,... Form $

L A SUFFICLEVMT CoNDLTLoN FoR BOB 1o RuN LS FoR
BilLL To wWALK .,

a. RBOB RUNNING |5 A NECESSARY CoNDITION FoR
SAM SMILING .

@ptsd3. BoB WINS ONLY LE SOE LAUGHS.

}i. NecordINg To THE DISTRIBUTIVE PROPERTY,

PRN(qvr) 18 EQUIVALEMST TO
f. TELL wHetHeRr EACH 1S modug PONENS, MBdUS TOLLEMS
SYLLo6ISM | CONUERSE REASONING | AND VAL op °
INVALLA.
[. IF SAM wWALKED, THEV o€ RAN,
SAM DID NoT WALK
* JoE D(D NOT RUM.

[ )

,thé __,vALm OR INVALLO

. (vPY>A

r~ A
‘Y P
r\mme AL(D R (NVALLD

PRoBLEM F ConTINUES OM

THE NEXT PAGSE



PT &

3. IF BILL FLIES THen Toe WALKED .
Jo€ WALKED

% BILL FLIES
NhME N..lo orR INVALIOD

,usw@ A TRUTH TABLE, DETERMME [F THE
Foltow (NG PRGUMENT 1S VALID OR INVALIO
Bod DID NoT RUN OR BILL FLEW)
BlLL FLEW IMPLLES proes RAN

gop RAN AND BiLL Flew

0’0
H. PREVE VALID BY ODIRECT PRoof ¢

~p—>q
N(% \/Nw)

Pp—> ~ovr

SN W

‘ Prove VALID BN _INDIRECT PRosE

P—=>m
o (b ~p)
> ™




P T '7!

PRACTICE MATOR TEST Irj .

P\. NEGATE © p VCN%) (~ P)A 7 ©r CNP>/\[“(’”$)\J
4. NEGATE - @%79 P N%ANF OR N(%vp)
C~ NEGATE = (NP)I\C(, | pvu% OR N(NP)V‘N%_

D. WRI\TE IV |F... THEN,.. FOrRm*

1. A SUFFICLEMT CoNDLTION FoR BOB To RUN LS FoR
Bl To wWhALK . .
| TF BlLL WALKS, THEN BoB8 Ruwns,
.;_z. BoB RUNNING |5 A NECESSARY CoNDITION FoR
SAM SMILING .
IF SAME SMILES, THEN BoB RUNS.

@ets 3. BoB Wins onLY LE SOE LAWGHS,

[E BoB wins, THEN TOE LAUGHS.
E. hCcordbive To THE DISTRIBUTIVE PROPERTY,
PA(Qur) 15 EQUWALENT -roqm@vég/\r)
{:. TELL DJHGTHGR EACH (K9 MODU.S PONSMSJ MDDLLS TOLLGNS

SYLLoslsM | CoONUERSE REASowwe) AND VALID o R
INVALLD.

[, IF sAm WALKED, THEMN To€ RAN ,
- SAM DID NOT WALK
o) SIOE D(D NOT RUM.

Name TNUERSE REASOMIG VM-m oR

. (vPY> A
~ R

————y

»
L J

P s TollLENMS ﬁp
(3t ) Name CoTTRADSITIVE RENOVSEEYALIB YR (A VAL LD

PROBLEM F ComnTINnUES O THE NEXKT PAGE




PT | PR¥WCTICE TEST IO
ANSWER KeN

2. IF B FLES | THEN T0€ WIALKED
SOE (WA LkeD

4 BILL FLLES

NAM& CONVERSE REASOV (VG INVALLD

U6 wsive A TrRuUTH TABLe, DETERMWE (F THE
Follow(Né ARGUMEMT 15 VALID oR (INVALIY

BoB DD NOT RUN OR BILL FLEW
BlLL FLel) /mPLIES BOB RN

Y

o' BB RAN ANMD BilL Flew

vV §
7§—>\r

| o VA F
[[@N‘\VQJ
- '} 2 3.4 ¢
F(T I TIT T[T T
EITIFIE[FIE ELF
[T[FIT[T]ElT g
[TFIT[ElT|F [F|FIFIF

NoT A TAUTOLOGY I INVALID AREUMEMNT

H .PRoVE VNLID BY DIR€eT PROOF
~(qvmw)
P~
.’ Qur)l\ w

0. hssume Encel of pl g v AvDd W ARE STATEMENT
THAT REPLACE P'%lrlu) RESPECTIVELY

L~ p/=g 0 ) pssumen TRUE For DIRELT PRoof
Q. ~ (¢! v atr?) , /
3. pt 0 ror! (sHow MFAM/>

r)ﬁ—e

o

(¢

>

)

L

t

uiaiskah

—

HHH

= mmR vz
= m-H~ ¢

]
-
T
F
F




T PRACTICE TeeT IT
PT 9 {RvswER KEY

L(._m%’/\ w ' X DEMOREAN S Lpw s

5. wng! “4. TRUTH TAGLE DEF, A

6 p’ L5, Mepus Totiswms

7. ! 3,6, Mobus PoNENS

3. w /! H4,TRUTH ThAeLe DEF, 4
T e p ! 7, 3, TRUTH TABLE DEF. A

T Prove VALID BY (NDiReeT PRoof

/ {
O . Assume & M p/) [mze STATEMENTS THAT REPLACE
blml P, % RESPecTIVELY

| . / !

_. p— I“ Assumed TRUE FoRr (N BIRECT

. NCb v NPQ Proef

3. ~(q/>m’) EET kMY CovTrALLCTION

1. g3/ A am! 3, NESATION OF (MPLICATION
5. ~h' A p’ &, Demorétns brw
b- p' S5, TRuTH ThBLE DEEVITWON A
7. ™! [y 6, Mobus PorENS

Eéé%\ H\ TAUTH TABLE DEFINITION A

COVTRADLLTON



FT (o

B |
PRACT\CE MAToR TEST T

| Cepts) R Now 18 AxeT » X>3 Reap?

UADB . How s TxeT s x> 3 DEFED?T,
..t-_—-—_“‘

et . tow 15 Vxe W, x<5 DEFvEDT

D, LET R=THE SeT oF repLq AND N=31,2,3,...}
TELL WHETHER EACH oF THe FoLlowneg (s TRue

GFD |, VXCR,_:J%ER-))L-%=O
oA H?CEN-)V%ER) Xy =0 -
3~ H?LQR%Vgaﬁ) Key =0 .
Gk, I xer > VyeN Xty =1

E. LET P="The SeT of ALL PeorLe, TRANSLATE (uTO
PROPERLY QUANTIFIED OPeN SENTEMNCES W LTl
NO W iDDEN QURNTLF(ERS

l. EVERYRODY Likes comeone .

U 2. someove Likes EVERYONE
F,_Nf_{o_ﬁl_e3 El’ki:/\)-}‘v’aeR, ’)0%:0

G.Mz—:eme'. FreMy(xed — 7‘57)
, TRUE oR FALSE ° \7’%2‘“43, A>3



PT LI

[FRP\CTI,CE MAIoOR TEST IIT CONTWuE\DJ

. fROVE: IF P>5 THeN 3p=15%p
GERT. Lex T=349ly>30%

PRovE

(R c%< SO) THEA/( LF Cbe T} THeEN

| (%>30 AND %Lloo\)
@B K- et T= Pyl y=>30g

PRoVE 3 IF EVery ELemenT OF M s an

ELeEmenmT oOF ‘]’J THEN EverYy ELemMenT

OF M 1S 6RreaTER THAN 5



| PT 12 |
. ANSwWER
PRACTICE MATOR TEST T Key

Gl V. Wow 1S TxeTy x 3 Renp? THERE 1S AU % W T
SUCH TRAT >3 pp “For SoME L (v T, x> 3

GADB . How 5 TxeT s x> 3 DEFINEDT THERE (5 A

REPLACEMENT Epp X FRom HAT MAKES A TRUFE
INSTANCE oOF "xs 3z T K

QX . tow 15 Wxe (D, k<5 DEFNEnT EVERY
REPLACEMNMENT FokR 'F/{orv\ W MAKES A TRUE

IMSTANCE OF “qcn
D, LET R=THE seT ofF REALS AND N=f/,213r“}
TELL WHETHER EACH oF THE FoLlowmwe (s TRue

GFD I, VKCR,E.(%ER% x-y=0 _TRue
IS AxeN s VyeR, x-y=o __FALse
CEDES FXER Y VyeR, xoy=o _ TRuE
QY. A xer avésc)\) K*&,":l FALsE€

E . LET P="The seT of ALL PeEoPLE TRANSLATE (vTO
PROPERLY QUANTLIFIED OPen SENTENCES (o TH
NO WIDDEN QURNTLF(ERS .
l. EVERYRPODY LiKES SomEome .
VxeP, ':]%ebe X LIKES 3,
3. SOMEOMNE LIKES EVERYoNE
- 3AXEPI VYeP x Likes y.
Ut)F, NEGATE : Elm/\)-}vxdeR, X-y=o0
VxeN, 392 R 3 Xeyg FO -

(46) 6. NEGRTE: AxeM ¥(xe3d —> kT
Tw/xe M, x<3 AW XET.

. TRUE ok FALSE ‘V’X'E(b A>3
fse: VxeQ,




@j PRACTICE TEST T
ANSWER KEY |
I, PRoves IF p>»5, THEN Bp-{5 5D

Byl Assume P>5 (SHow 3p -I5 »o)
2. 3p> L5 L, MULTIPLY BY 3

3. 3p-15vo 2, SUBTRACT (5

AFY 1E p>5, ThEN 3p-I5 Yo /-3

3. ter T= Yl y>30d

PRoUE: |F 9450, THEN (¥ Q€T THEN
(90730 AMD %4100))

A, . Assume 94 <So (sttow IF G{ST,THEM (%> 30 Amd 34100))
Pad. Assume qeT (show q>30 Aup ¢ <100)

3. % > 20 X; DEF(M 1 TIoN oF T

“ 50 < oo ARVTHMETIC kpowrepge

5. q < loo L)Y, TRANS LT 1 Ty

b. c%> 30 AND c%_< (o0 315', TRUTH TABIE DEF, A
P\:'?. IF %QT)THEM (%>30 fcMD%Z[UO) A
Ar 2.

'F 4¢ 50, THen ((f 96T, THen
( 4, >30 Awd cg,uw)) l,7



PT Y PRACTICE TesT I
| ANSWER KEY

Qo P15 K. LET Ts{a&{%>3o}

Prove " LF Eveery ELEMEMNT oF M 15 AN ELEMENT

oF T) THEN EVERY premenT oF M s GrREATER
THANY 5.

Al RSsume cvery ELEMEMT oFf M 15 AN ELEMENT
OF T (sHow EverY ELEMENT 6F M s
& REATER THAN 5)

Ay 2. Assume P IS AN ELEMEMNT oF M ( stow p>5)

3, pe T [,2, INSTANCE of A

1. p>30 3, DEFITION of T
5. 30>5 ARITHMETIC KNMowlenge
6. P>5 4,5, TRANS TV ITY

¥
Aa T EVERY LLEMEVNT oOF Y] 1S GREATER THAN 5, a-¢

ﬁr 3B IF EVERY ELeEMenT OF M 15 AN ELEMEMNT
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