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As an “expert” consultant, I am often asked to evaluate the 
validity of the reasoning used by litigants to justify their 
claims. In many cases, I fi nd such reasoning to be based on 
arbitrary axioms (unsubstantiated assumptions taken to be 
true without proof) and non sequiturs (conclusions that do 
not follow directly and logically from the arguments that led 
up to them). In the latter case, to be valid, arguments must 
be based on the following types of logical reasoning:

1. Modus Ponens: From the Latin po - nere, meaning “to 
put,” and modus, meaning “mode,” a method of reason-
ing based on proposing. In modus ponens, a hypothetical 
 proposition—whether valid or 
invalid (the subject of another 
editorial)—is offered (“set 
down”) fi rst. For example, one 
might propose an antecedent 
(literally “go before,” hence, by 
inference, cause) of the form: “If 
A. . .” Next, as a result of “A” hav-
ing occurred, an effect, or con-
sequent, is presumed to follow, 
stated as: “. . .then B.” Finally, if 
the antecedent is affi rmed, then 
so is the consequent, i.e., “If A, 
then B. . .but A is true. . .therefore B is true.”

Note: To say “If A, then B” merely asserts that A is a suffi cient 
condition for B to occur, but not inescapably necessary. For 
example, it is easy to affi rm that, “If your skull is hit hard enough 
with a hammer (antecedent, A). . .then it will be exposed to a 
force suffi cient to crack it open (consequent, B).” However, it 
does not necessarily follow that, “If your skull was exposed to 
a force suffi cient to crack it open (i.e., ‘if B’). . .then it was hit 
hard enough with a hammer (‘then A’)”! In other words, the 
converse—“If B, then A”—of the proposition “If A, then B” 
is not necessarily true, because in this case the suffi cient force 
might have resulted not from the blow of a hammer, but from a 
serious automobile accident, or taking a hard fall down a fl ight 
of stairs, or many other confounding variables. The only thing 
you can say is, “If B, then perhaps as a result of A, but not neces-
sarily.” To conclude otherwise, when an inverse, commutative 
relationship between A and B has not been proven, is called an 
illogical Fallacy of Affi rming the Consequent.

Moreover, it is equally invalid to assume that if your skull was 
not hit hard enough with a hammer (the negation of A), then 
it was not exposed to a force suffi cient to crack it open, because, 
again, that force might have originated from a variety of differ-
ent sources. The latter is called an illogical Fallacy of Denying 
the Antecedent, emphasizing again that the antecedent might 
be suffi cient for causing the consequent, but not necessary.

The two fallacies above result from “A” requiring the use of 
a hammer to supply the blow to the skull. Thus, given the 
reasonable assumption that the skull needs to be hit hard 
enough in order for it to crack, one might propose a more 
general argument that eliminates identifying the source of 
the blow: “If your skull gets hit hard enough, then it will crack 
open.” Getting hit hard enough now becomes necessary and 
suffi cient for cracking open (as opposed to sawing or drilling) 
the skull, because now, “If A, then B” and its converse, “If B, 
then A,” are both true. That is, if your skull has cracked open, 
it is reasonable to presume that it was hit hard enough to do 

so, or, stated in negation form, if 
your skull is not hit hard enough, it 
is likely that it will not otherwise 
crack open. To prove the concept 
of “necessary and sufficient con-
ditions for causation,” one must 
prove that a statement and its con-
verse are both universally valid.

2. The reasoning offered in the 
next-to-last sentence above goes 
by the name modus tollens (from 
the Latin for “removing”). It is a

 mode (“modus”) of reasoning wherein, if the consequent is 
denied (removed, “tollens”)—your skull is not cracked open—
then so is the antecedent—the skull was not hit hard enough 
to do so. In other words, “If A (skull gets hit hard enough), 
then B (skull fractures)”. . .but. . .“Skull is not fractured (B is 
false). . .thus. . .skull was not hit hard enough (A is false).”

3. Now consider the case of two modus ponens arguments form-
ing a conjunction, i.e., coupled by the word “and”: “If your 
skull is struck hard enough (A), then it will crack open (B)”; 
AND “If the potential blow misses your head completely (C), 
then you will escape unharmed (D).” This is called a Construc-
tive Dilemma mode of reasoning, wherein we have: “If A, then 
B; AND If C, then D.” Thus, “If A OR C, then B OR D,” i.e., 
either your skull is struck hard enough (A), in which case 
it cracks open (B). . .OR. . .the blow misses your head com-
pletely (C), in which case you escape unharmed (D).

4. By the same token, we can have a Destructive Dilemma, 
involving a conjunction between two modus tollens argu-
ments: “If A, then B; AND If C, then D,” so, if B didn’t 
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EDITOR’S PAGE continued

happen OR D didn’t happen, then either A didn’t happen 
OR C didn’t happen—thus, if your skull did not crack 
open (the negation of B), in which case your skull was not 
struck hard enough (the negation of A), OR you did not 
escape unharmed (the negation of D), in which case the 
blow did not miss your skull (the negation of C).

5. Hypothetical Syllogism: A syllogism (from the Greek prefi x 
syn-, meaning “together,” and lógos, meaning “a reckoning”) 
is a type of reasoning wherein a major premise is coupled 
with a minor premise to deduce a conclusion drawn neces-
sarily from the two of them. If both premises are explicit, 
and not constrained by qualifying conditions, the syllogism 
is called categorical, the classic example being: “All men are 
mortal (major premise); Socrates is a man (minor premise); 
Therefore, Socrates is mortal (conclusion).”

If at least one of the premises is conditional (i.e., constrained by 
an “If. . .” statement), the syllogism is called hypothetical. Thus, 
in the situation being considered herein, one might offer the 
major premise: “If your skull is struck hard enough (antecedent, 
A, containing two constraints: if your skull is struck, and if it is 
struck hard enough), then it will crack (consequent, B)”; and 
the minor premise: “If your skull cracks (B), then you might die 
(C)”; from which two statements one may logically conclude 
that, “If your skull gets struck hard enough (A), then you might 
die (C).” Note that the hypothetical syllogism is of the form: “If 
A, then B; If B, then C; Therefore, If A, then C.” This is quite 
different from saying: “If A (e.g., ‘If an object is human’), then 

B (‘It is an animal’)”; and “If A (‘If an object is human’), then 
C (‘It is bipedal’)”; Therefore, “If B (‘If an object is an animal’), 
then C (‘It is bipedal’),” which is clearly not the case! Nor, 
using converses, is it generally true that: “If B, then A (not all 
animals are human!), and If C, then A (not all bipedal ani-
mals are human!); Therefore, If B, then C (not all animals are 
bipedal!).” Yet another type of syllogism is the:

6. Disjunctive Syllogism: Here, at least one of the premises con-
tains a disjunctive preposition, such as “or” (as opposed to the 
hypothetical “if”). For example, one might say, “The blow to 
your skull was either on target (A), or missed your head com-
pletely (B)” (major premise). Followed by: “But the blow did 
not miss your head completely” (minor premise, in the form 
of the negation of B). Thus, we conclude that, “Therefore, 
the blow to your skull was on target” (A). This syllogism is of 
the form: “Either A, or B; But not B, Therefore, A.” Note: In 
many “and/or” situations where it is possible for both A and 
B to be true simultaneously, a seemingly analogous argument 
of the form: “A and/or B. . .But B exists, so A doesn’t” is not 
valid, even though attempts are often made to use it!

7. Proof by Contradiction: Finally, a type of modus tollens argument 
called proof by contradiction or reductio ad absurdum (Latin 
“reduction to absurdity”) is a method of proving something 
false by showing that conclusions to which it leads are absurd, 
or in violation of something known to be true. So, having said 
that, here is a question: Are you, or are you not a Cretan if you 
say, “I am a Cretan,” given that “All Cretans are liars”?
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