MatHemaTICAL REASONING

fjmthrmaﬁrn! Slatement : The basic unit (nvolved (n malhematical neasanfng is a mathematical statement .

'@/mmt'mﬂtnﬂy acceplable @ A sentence s called a mafhematfrah‘? acceplable  statement (f it (s eithen (nue
on false but not both.

rjﬂtgaﬁnn of a statemenl : The denial of a statement (s called the negatmn of L(he statemenl. If p i5s &
statement , then the negation of p s also a statement and is denoted b}
~p, and mead as ‘“not p’
’ ate - Whle {onmmﬁ the ncgaﬁan of a statement , phnases like.“ 3t is nol the case "on “ 1t
is also false that " ane also used.

@/fommund Slatement : A compound statement is a statement which s made up of two on mone
statements. In this case , each statement s called a component statement.

*fﬂutm fon the compound statement with “AND"

1. The compound statement with ‘And (s thue if all its component  statements ane tnue.
9 The compound statement with ‘And (s false if any of its component statement (s false.

{. A compound statement with an ‘On’ is tnue when one component statement (s inue ox both the component
statements ane tnue.

2. A compound statement with an ‘On’ is false when both the component statement ahe false.
e o ; 6 ; " “ ”
@/Quanﬂr;m : Quanlifiens ane phnases like , = Thene exists  and fon all .
'j . . ' ' . “, ”» ] izW i, P
Implications - TImplicalions ahe If -then ", “only f  and if and only if .

- : o . P A numben (s a multiple of 9.
1jrf — —— - fn[lmmg ' q: a numben (s a multiple of 3.

/,' irmplies

. p implies q (p = q) fhis says that a numben s a multiple of 9 implies that (t is a multiple of 3.

2. p (s sufficient condition fon q. fhis says that knﬂming that a numben as a multiple of 9 is sufficient to conclude
that t (s a multiple of 3.

5. p only if q This says that a no. s a multiple of 9 onry (f (€ (5 a multiple of 3.

$¢ q is a neccessany condition fon p. This says that when a no. (S a multiple of 9, (L (s nfc::manér a mulliple
of 3.

S. ~q implies ~p. This says that (f a no. (s not a mulliple of 3 , then (t is not a multiple of 9.

iﬁm‘.nnposl‘tiﬂ and convense : (oninapositive and convense ane centain othen statemenls which can
be fonmed fnom a given statement with "if- then'.
@/Valfdaﬁn? statements :
’ “dlet P If p and q ane mathematical Statements , then (n onoen to show that the Sstatement
“p ond 9 "is imue, the fouaw!’nﬁ steps ane followed .
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Step I Show that the statement p is inue.
Step I Show that the statement g is tnue.

, ale2. Statements with ‘on’
If p and g ane mathematical statemenls , then (n onden to show that the slatement
“pond g is tnue, one musl considen the quuwr'ng :

case I Bg assuming that p (s false , show that ¢q wmust be tnue.
(ase 1L By aasuming that g is false , show that p must be tnue.

© e statements with “if- then”

In onden to pnove the statement “ (f p and g " we need to show Llhat any one of the fa!!owt'n?
case (S ftnue.

Case I Bg assum:‘ng that p is false , show that q must be tnue. ( Dinect Method )
(ase II an assuming that g is false , show that p must be false . ( Coninapositive Method )

’ ule 4. Statements with "i'f and anl(f (f ’
In onden to pnove the statement “if p if and only if q" we need to show

© If p is tnue , then g s taue.
() If q is thue , then p is taue .

121/09 Contnadiction : Hene to check whethen a statement p (s tnue , we assume that p (s not
tnue 1e. ~p 15 thue. Then we annive at some mnesult which contnadicts oun

assumption. Thenefone , we conclude that p (s tnue.

@/Countu Example @ The method i(nvolves g:‘w’ni an example of a situlation whene the statement
(s not valid.



