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Hello, we are here back with more on the symbolic logic course under NOC. So, we have 

been through the procedures, semantic procedures of truth tables. Now in to today 

onwards this is our module 16, and from sixteen onwards we are going to talk about the 

truth trees. 
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From 16 to 20, we will try to devote the time only on this procedure called the truth 

trees. So, this would be the module were we are going to be introducing to you, the truth 

trees what they are and how we can construct them etcetera. 

So, basically we I will be acquainting you with the procedure, explaining the steps as 

well as the basic components basic ideas and so on and so forth. So, this is what is 

coming up in this module and there will be a spin over from the introduction to truth 

tress in our module 17 also. So, if there are things that are slightly unclear in the module 

16 you try to learn from module 17 also of course, there will be a continuation and. So, 



on and there will be also small problems to I mean sort of do with me. So, have your pen 

pencil and the paper ready and let us go and start this truth tress. 
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First I think what is needed is to get acquainted with the key terms of truth trees. So, just 

like you know when you go a new city, you need to know the name of the area the names 

of the streets the name of the place similarly when you are coming into something new 

truth tress then we need to know this new key terms. I say this is a new procedure 

because I have feeling that you may have heard about truth tables, may be you have done 

truth tables, but you were not so familiar with the idea of truth tress. So, we are all 

learning it together for the first time. 

So, there will be terms like decomposition, and will I will explain as we go along the 

processes just note that these are terms that you have to get acquainted with then, there 

will be laterals. Of course, if it is a tree there will be branches, but there are certain things 

called closed branch, open branch, completed open branch, completed tree, closed tree, 

open tree, etcetera. So, each of this we will try to sort of visit as we go along and 

understand and then try to see how this can be a procedure and what this tells us, in term 

you know a procedure by its self as I told you is often meaningless unless you pose some 

questions to it. So, similarly to the truth table will try to get the truth you work for us. So, 

before that it is important that we sort of understand pause take time to get acquainted 

with this things. So, this is where we are starting out. 
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First what is a truth tree? Let me just tell you that you know it is just like the truth table 

what it is a decision procedure by decision procedure. We mean that within final steps 

will be able to find an answer to the question that we are posing to it. So, basically it will 

give you certain answers that you are going to pose questions too. But before that the 

procedure has to be learned and that this module is about that this and the next module is 

about that to learn, to master this procedure that we are encountering. Just like truth table 

it also mechanical procedure mechanical procedure, as in the sense that there is 

algorithm for doing this and then you can start somewhere and so on.  

Come you continue with it, but it is less mechanical than the truth tables, I say this with 

full responsibility that in truth tables its absolutely mechanical you fill out the rows and 

the column and the answer sort of comes out, but you will see soon that there is 

something about this tree management. The truth tree unlike the table can be managed 

and needs to be manage from time to time you know just like the trees you know they 

have a way to grow. So, if you not careful it might go completely uncontrollably, which 

is not what you want you want the procedure to be effective efficient and give you the 

right kind of answer that you looking for. So, it is a mechanical procedure, but as I said 

in comparison to truth table it is less mechanical and you will see that you will feel that, 

what is rather important about the truth tress that its rather visual, its graphic, its shows 

the whole structure in front of you and will show you some examples like that. 



When I say it is a graphic and visual, they I have a structure in mind. So, when you say 

tree normally the picture that comes to your mind the roots are down and the branches 

are all out they all full of leaves and so on. But the direction of the leaves and the 

branches up the root is down, now reverse those pictures. So, the truth trees like in 

warded tree up rooted tree you know in a store you may have seen the trees get uprooted 

and they just fell over and so on. So, think about like an upside down tree. So, the roots 

are up and the branches are down let see. So, this is something that you need to just of all 

get acquainted or sort of get oriented to. So, this for example, is a schematic picture of a 

tree what the tree might be look like see, this the root this is what we will call the root 

how the root is formed what goes in to the root all of that will be discussed. Right now 

we are trying to understand the structures. So, here is the root and then there will be the 

branches coming out. So, all the branch operations will come from the roots and towards 

down and that is how the tree is to be done. 

So, as we said the first thing is that get use to the idea that this is what is needs to be 

done, that we will have the roots and then slowly you will do some operations to 

generate branches and the branches will come down and down in processes. This is what 

truth trees going to be like this process that we are calling truth trees is also known as the 

semantic tableau. 
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So, semantic tableau this if you are looking for the truth tree material then you might 

look it under semantic tableau also. One thing that needs to be establish at the very outset 

is that they are effective procedure and there has capable as the other procedure namely a 

truth table. They can do everything that the truth table can. So, there will be vocations 

when if you know both the procedures truth tables and truth trees you would like to see 

where to apply the table and where to do the trees. Because the there is some sort of a 

relative advantage of this procedures. So, one thing that we have to mention as is said is 

why are we learning the truth trees even after we have done the truth tables? Is there any 

benefit is there any relative advantage of doing that the answer is yes. The answer is yes. 

So, doing the truth trees in certain vocations in certain situations will give you better 

result. In fact, there will be vocations when you cannot apply truth tables, but that is 

where you are going to apply also to truth trees. 

So, in a way the procedure is available to you that itself is a benefit. So, first of all that 

you know when truth tables even there are too many variables, too many constraints 

then, the number of rows grow uncontrollably large and sometimes that presence a 

complexity sometimes that is creates sort of operational difficulty and there may be 

errors. So, on whereas, the truth trees even with large number of components may remain 

economical. So, right there is an operational benefit. So, the time processing time is less 

as well as you know you can kept you can do the results without getting confuse about 

your own work second and this is a very important point is that you know we are right 

now into the level of propositional logic and I have mentioned that there is going to be 

first order predicate logic these two dements are very different truth tables are extremely 

effective in propositional logic level.  

So, what truth trees, but when we go to predicate logic domain even in first order 

predicate logic domain the truth tables are not effective in the sense they cannot even be 

applied. So, because they need certain kind of statements to apply to and those kinds of 

statements are not the only kind of statements available in predicate logic there are 

different first order predicate logic statement are even propositions are also very different 

in nature and the truth table cannot do any justice to that truth table cannot be apply to 

them whereas, truth trees can be apply to those propositions. So, there is some relative 

advantage of learning these procedures. 



Now, let us talk about little bit about the basics. So, you know every procedure has to 

have a starting point where do I start in truth tree. The answer is in the root as I showed 

you got to start with the root now what is this root all about who gives the root where do 

we start the answer is whatever is given you know in truth table also you had a starting 

point right what was the starting point namely the given proposition or the given set of 

propositions or an argument and so on. Similarly some given problem will be there on 

which you are going to apply the truth tree procedure remember that given is what is 

going to consuetude the root.  

So, you start with a specification given the premises or the statements in a state of a 

proposition or a single proposition. For example, that is what the root will be consisting 

of with what is given then comes what is known as adding to that. So, the operation of 

adding to the root and you will see when this separation has to be done will try to explain 

it. But right now we are very much in the beginning. So, just understand that one’s this 

root is formed then the operation that is to be done on the root is called branching. So, 

there you the logical operation done on the roots is branching how do you do the 

branching will try to show you, but there are branching roles which will have to learn 

and we are coming there we are slowly going to get there. 

The process by which you do the branching is called decomposition you will see in the 

next module. I will explain it in greater details is what this is a process of braking down 

decomposition you understand that we are taking things apart. So, what was composed 

your decomposing now here what you decomposing is going to be truth functional 

compound statements. So, if they are there in your root then you try to break them those 

composing to the simpler components and there are rules to do that. So, will show you 

that, this process as you do this you will see that the truth tree allows you to generate 

branches and this branches you know just like in the trees sometimes they are leaner 

there is a single branch that is coming out some times they by forget and will try show 

you when this happens and under what conditions this can happen when the line remains 

leaner when it by forget and. So, on and will try to show you that, but that is what the 

decomposition process is all about. 

This was the starting point the root this is where as you can see the tree is growing 

through the branching through decomposition process the tree is growing, but how long 

where does it end. If there is a starting point what is the termination point for this 



procedure and the answer is when either when all the branches are closed will try to 

understand this little later either when, branches are closed or when there are only literals 

left both of this terms I understand you do not understand because it has not been 

discussed yet. So, hold it, but let me put it like this that end point in the tree you are 

going to encounter when all your operations to be done are finished all the 

decompositions that needed to be done are finished that is the state when the 

decomposition process is completely over and only literals are left or as a result of this 

decomposition you have only generate closed braches closed branches are branches were 

no operation is to be done.  

So, this is going to be a clear indication when the tree cannot grow anymore and you call 

it the closed up operation the tree is done. So, this is the first thing that we need to sort of 

see. So, let me just recount what we just said there is a definite staring point and there is 

a definite end point for the truth tree and in between the root the starting point and the 

finishing point what we do are the this is called decomposition the branching processing 

and. So, on we will take examples and will try to show you as we call long. 
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Let us talk about I have introduce to you to the idea of literals and the composition I am 

going to explain in a second what are literals I have use this word now remember literals 

in truth tree table is going to be a simple statement is simple as an structurally simple 

statement and its negation or the negation of the simple statement. So, for example; 



would be a literal, similarly not of tilde A of also would be a literal fine. So, once more, 

literals would mean not compound statement, but simple statement such as A B C you 

know capital we are using constant.  

So, either that or negations of two simple statement now remember negation of a 

statement is no longer simple according to propositional logic, but in truth tree they 

count as literal. So, earlier when we said the when, you can be stop the tree when you 

have completely brought the tree to the level of literals will be we mean that only this 

kind of things are now left in the tree and remember this is a simple. So, literals you 

cannot break them further you cannot decompose them further this. So, at this level the 

decomposition process is completely over. 

What is the decomposition an I said the decomposition is nothing, but taking the truth 

functional compound propositions and breaking them down into literals how do you do 

that there are certain rules. Right now this rules and everything will try to introduce you 

to you slowly. So, maybe I will introduce you some of these rules today and save it for 

the next module to going because we all beginners but remember that this is what the 

process we are talking about this is how you generate branching. So, what are you doing 

you are breaking the truth functional compound statements which are given in the tree 

although in the root and breaking them into what you continue to break them until you 

reach this kind of levels. So, level of literals. So, there are certain rules of decomposition 

will learn them together. 

Next point that I think is very important for having an insight in to the procedure of truth 

tree is that whenever you are entering a statement in the truth tree either in the root or in 

the branch as a as a result of decomposition that process is called listing you are entering 

something in to the tree and that process is called listing. So, whether it is in the root 

whether it is in the branches. When you are entering something its call listing why is that 

important because whenever you list a statement in truth tree you are claiming or 

assuming that its truth valve is true this if you recall if you remember this two points you 

will have a much better. Why, the procedure is talking to you remember the procedure is 

does not by itself say something and let you pose the question, but to fine the answer you 

need to have a perception about the procedure. So, the insight that will help you a lot to 

get inside this procedure is this that when, what you doing in in times of listing is that 

you are claiming certain components or whatever you are listing in the tree as true. So, 



nothing that appears in the tree is going to be false all right. So, that is going to be your 

guiding vision in fact. 

See this is a small example of how to decompose this is in the root and these have 

generated as a result of decomposing this compound this is how the decomposing is 

going to look like and will explain this when we see the rules better, but remember this is 

listing a horseshoe b this is listing tilde a this is listing the b also each time what you 

have claimed that this is true this is true this is true right how do you decompose and the 

answer is that you try to choose the rule that fix into the main connecting of the 

statement. So, the decomposition rule is actually the main connective decomposition. 

Remember the main connective is the one that has the maximum scope over the sentence 

and you try to see the rule that fix into the main connective right now I am going to 

mention this, but in the next module perhaps I will explain it remember decomposition 

rule will apply to the whole statement and not to the part this is another way of saying 

the same thing that it will only apply to main connective and not to the sub connectives. 

So, will see the examples as we go along, but right now we as I said I will briefly 

mention this I will show with examples in the next module to carry the point forward 

better. 

And this is another point to learn is that when you are doing the decomposition the result 

of the decomposition must be listed at the bottom of every open branch bellow the 

compound. Now this point at this point will be completely unclear to you because you do 

not understand the technical terms used here, but this is going to be a crucial point also 

for doing tree and I will show you what this means with examples as we go along first I 

think this is time to at least introduce you to some of the decomposition rules and with 

rules end this module. 
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So, remember what is it that this truth decomposition rules are what they do they take the 

connective and record the truth conditions of the, remember in the tree whatever you are 

listing is assumed to be true all considered to be true. So, what you doing when you 

taking the connective you are breaking it into what makes that connective true which 

conditions would make that connective true. If you re call your truth tables if you recall 

the connective truth tables for example, tilde horseshoe wedge dot and horseshoe you 

will have no problem at this point. So, we are trying to remember that and then you will 

see that this decomposition rules are rather self evident or intuitively clear.  

So, let us see will take first 2. So, here is your root the first one is P dot Q and this your 

main connective dot and you are asking the question what conditions make the dot true 

the answer is when both the are true and that is what is recorded here see this linear that 

is a branch it does not look like a branch to you, but that it is a branch it is a single 

direction linear branch and when P is true and Q is true P dot Q is true, this is what you 

saying and that is a rules small rule. When you are encountering a dot proposition a 

statement in a truth tree how to decompose that and the rule is going to be call dot 

decomposition in short we are righting dot D right. 

So, this is one example of a truth tree decomposition rule similarly what we have is a 

wedge decomposition rule. So, here in the root you have P wedge Q and when is P 

wedge Q true. When either P is true or Q is true or when both of them are true remember 



the truth table. So, similarly then you see that we have captured the condition truth 

condition of the wedge connective and we are calling is the wedge d get it. So, these are 

two examples of. So, whenever you find a statement which has the way just the main 

connective in your truth tree you know that by applying this wedge d rule we can 

generate these two branches.  

So, what is a different this here is a single branch whenever you have joint condition to 

be true you right it like this whenever it is either or which are going to this bi partition 

branch this is branching this is also branching this looks to you usually probably more 

like branching, but this is also branching got me. So, this is for joint condition this is for 

alternate conditions, but also together the last two rules for today I like this here is your 

horseshoe decomposition rule. So, what you are saying is that when is P horseshoe Q 

true and when is that if you looking to your truth table of the horseshoe you will find 

either when P is false or when Q is true these are two times when the horseshoe is 

coming out be true and that takes care of it remember it is also true when P and Q are 

both true, but specifically if you look at it that if whenever Q is true it does not matter 

what the value is whenever P is false it does not matter what value of the consequent is 

you going to have the horseshoe as true. 

So, this captures the horseshoe truth conditions and therefore, its call horseshoe 

decomposition rule this is your triple decomposition rule. So, triple bar composition rule 

as you know very well that this is the equivalence. So, whenever the values match we are 

going to have the horseshoe sorry triple bar coming out to be true whenever they do not 

match that is when the triple bar will be false remember in the decomposition rule, we 

are capturing only the truth conditions what makes the triple bar true the answer is either 

when P Q both are true or when P and Q are false get me.  

So, there are two sets of conditions either or. So, that is why it has generated this kind of 

branching, but in one branch you have P true Q true and on the other side you have P 

false meaning not P is true Q is false which means not Q is true remember whenever we 

list we list only the truth conditions we cannot capture the false conditions. So, in order 

to express that P is false what we need and we can do in a binary a logic system is to 

capture that fact like this that we say that not P is truth fine not P is also literal. So, not P 

is true and Q is true. So, these gives us two separate conditions when the triple bar 

decomposition will be true. 



So, right now we have four truth tree decomposition rules in front of you. So, if you see 

this kind of connectives appearing as main connective in the proposition of the truth tree 

you know which rule to apply with this I will end this module there is a lot to learn yet, 

but we have made a good beginning and I hope things have been. So, far clear, with that 

I will close this module. 

Thank you. 


