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Transcript

Hi, this is Carly Eshman, the Assistant Producer of Beyond the Forum, a new podcast
available now from the Veritas Forum and PRX. The forum we are about to listen to is
featured in Beyond the Forum's first season on The Good Life. We interviewed Dr.
Sethian Devados, one of the presenters you're about to listen to, for episode 5 of our first
season.

And we talked with him about pursuing awe and wonder, especially when we're faced
with wicked and complex problems. You can listen to our interview with Sethian,
accessful show notes, and learn more about the rest of our first season by visiting
beyondtheforum.org. Thanks for listening and enjoy the forum. Welcome to the Veritas
Forum.

This is the Veritas Forum Podcast, a place where ideas and beliefs converge. What I'm
really going to be watching is which one has the resources in their worldview to be
tolerant, respectful, and humble toward the people they disagree with. How do we know
whether the lives that we're living are meaningful? If energy, light, gravity, and
consciousness are in this street, don't be surprised if you're going to get an element of
this in God.

Today we hear from Sethian Devados, the Fletcher-Jones Chair of Applied Mathematics
and Professor of Computer Science at the University of San Diego. As he asks questions
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like, "What does math have to do with the universe?" Is our sense of design an anthropic
accident out of the same multiverse? As in Dr. Stephen Hawking's The Grand Design, this
and other questions in a talk titled God, Math, and the Multiverse. Thanks guys, it's
great, it's fantastic and exciting.

First of all, I'd like to thank the students at Caltech for the invitation for me to come here
and the people in the Veritas Forum for taking care of a lot of these behind the scenes
things that you don't see. Thanks to the rest of you for just coming to listen. | just hope
that these 40 minutes or so are worth your time.

| really want to be valuable and honor you for what you're doing to take time out. | know
you're missing the basketball game | hear to come out here, so that's a big deal. It's a
big deal for me.

So let me start by first of all telling you what I'm not, all right? | am not a cosmologist. |
am not a physicist. | am not a theologian.

So this entire talk, what we're going to talk about is going to be frameworked in what |
am. What | am as a Christian and a mathematician. Now | know when you guys hear the
word mathematician, no matter who says it, you all think the same thing.

Super cool. So what | want to do, instead of being starstruck by my career choice, | just
want to dial it down a little bit and tell you guys some of the ideas that I've been
struggling with. And the most, the foundational setup for what we're going to talk about
today is based on this book.

Let me show you this book here by Stephen Hawking and Leonard Maudenaupt called
The Grand Design. It's a beautiful book and | want to talk about my perspective on it
from the mathematicians and a Christian's perspective as a starting point. And before we
do this, | really want us to look at really quickly at the story of physics sort of where it's
been from my viewpoint.

So you can start with Isaac Newton. You can go farther back than that, but you can start
with Isaac Newton and his way of framing the world through mechanics, gravity and the
way forces interact with one another. You can push it to the next level in terms of works
by Neil's bore, in terms of understanding what the atom was like, how that completely
changed the way we think and interact with what we want to study in the physics realm.

We can push ahead to Albert Einstein, works of special relativity, talking about how time
and this idea of energy and this idea of light are related and pushing on to general
relativity, the curvature of space time. What a glorious thing. So each time this physics
model has been increased even more, we get to things like Erwin Schrodinger's work in
quantum mechanics.

Glorious. And each one of these models sort of encompasses the previous one. For



example, the ideas in quantum mechanics, it doesn't throw away Newtonian mechanics,
it takes it, embraces it and says, let me now show you what Newtonian mechanics is
really about.

It makes us more beautiful than it was before. So before we talk about the grand design,
| don't know how much of us know physics. So let me give you just a quick perspective
on the details of physics needed to understand the setup that Stephen Hawking has.

And it starts in quantum mechanics. That's one way to think about this. So let me give
you this perspective.

We've all heard, you're in Caltech, so | know we've all heard of this understanding that
light is both a wave and a particle. It has this duality, this dual sense of this property.
And there's something called the dual slit experiment that you might have heard off the
floor.

So you take a light beam and you shine it at a wall with two slits on it and the light goes
through this wall to the other side and we observe what happens to light when you get
to the other side. And you end up with a picture like this. So there's the left here, sort of
that dark red is the wall and there are the two slits on the wall and I'm shining a light
beam from the left side to the right and you see that there's this interference.

It looks like waves of water are colliding with each other. And there's this increase and
decrease in the intensity of light because light is acting like a wave and it's colliding with
itself. So we can see from this experiment that light is, has this property of a wave.

And then there's this idea that came about what happens instead of pouring a wave's
worth of light. What happens if we just shot one particle of light? Let's take one photon,
like a quantum packet, the smallest piece of light. I'm going to throw it at this thing and
take a bunch of them through it one after the other one.

Instead of pouring a whole wave's worth, what happens? And it turns out you get a
picture like this. In some sense when you're measuring how those things are hitting the
receptor, they are having increasing and decreasing values. There are some places that
there's interference.

So this is what is going on here? How could one piece have interference in terms of
throwing it compared to a whole wave's worth? And the understanding of what was
going on was revolutionized by one of the greatest universities in the world, Caltech. And
it was done by one of the greatest professors of physics in the world, Richard Feynman.
And he gave us this glorious way of thinking about this.

| think it's fantastic. And here's his idea. If you have point A, and if you have point B, and
imagine you have something going from A to B, quantum packet, photon, whatever, do
not think that A goes from, this particle goes from A to B in one path.



Think of it going from A to B in all possible paths at the same time. This was a
revolutionary idea. It hurt your head.

In fact Feynman even said this. This is one of those mysteries of quantum mechanics. He
said if you could really wrap your mind around this, you've gotten quantum mechanics.

And he said basically each one of these paths has some sort of probability function as to
the chance of what it's going to go through. So as you're shooting these photons one at a
time, you don't think of this photon as going through one slit and landing somewhere.
Think of it as going through every possible way to go from A to B. It goes from A, it goes
to Boston, and it goes to B. It goes from A, it goes to Mars, it goes to B. It goes from A, it
goes directly to B, the shortest path.

Every possible way, and all of it must be encapsulated at once. This is the idea of
quantum mechanics. It does not make sense, but it's glorious and stunning.

This is Feynman's idea. Now based on this, Stephen Hawking has his proposal. He says
the following thing.

Instead of talking about a particle going from A to B, think about the universe. Instead of
just one thing going from A to B, think of the universe. And here's what Hawking's idea
is.

He says take the universe and consider all possible paths of the universe. Every possible
way the universe could have happened. And here is one thing that the grand design says
that Hawking's right.

The universe does not have just one single existence or history. For example, the particle
did not go just from A to B in one way, but rather every possible version of the universe
exists simultaneously. This is exactly Feynman's idea of a particle going from A to B to
make sense of this effect, of this wave kind of resonance that you see on the other side.

Except from a particle perspective Feynman said, we've got to think of it this way. And
Hawking says, you know what, take that glorious idea and don't just talk about it for a
particle, let's talk about it for everything. Everything that exists, push it in all possible
ways.

And here's another result based on this thing. Emtheory, which I'm going to talk about in
a little bit, has solutions that allow for many different internal spaces, perhaps as many
as 10 to the 500, which means it allows for 10 to the 500 different universes each with
its own laws. So if you consider these possible ways, you have possibly up to 10 to the
500 ways of thinking about all the universes existing, not different ones, at the same
time.

They all exist at once. And this is the concept of the multiverse. This is the idea.



So what is Emtheory? This is the foundation in which Hawking makes this claim. What is
Emtheory? So let me give you guys a quick bit of history. So there are four forces that we
know of in this world.

There's the electromagnetic force, the weak force, the strong force and gravity. Now the
first three forces, as | said, E and M, strong and weak, these forces are used to
understand things that are very small, very, very small. So if you talk about protons,
neutrons, electrons to the smallest level, then these forces play a big role in the nucleus
of an atom.

But in terms of big things like you and |, in terms of bigger things like the sun and the
moon, these forces don't play big overall because they just cancel each other out.
They're not that important. So the first three forces dominate in the realm of the small.

And now you have gravity. Here's the fourth force. The gravity dominates in the realm of
the large.

Gravity is not useful for even you and me. And gravity is not even useful for very small
things. It's not worth it to even calculate those things.

They're basically negligible. But for the big, it completely dominates that picture. But in
physics, the physicists sort of have these two camps.

Those who worry about the small. And there are a collection of equations and ideas that
are beautifully well defined and make sense here. And those who worry about the big,
the cosmologists.

They have big ideas. So the people who study the universe in that realm. But when is it
that both of these equations can be put together? It turns out when you try to make a
theory, when you try to make a collection of equations and super understanding of these
four forces, we don't know how to make it fit.

And this is what Einstein was struggling with. The grand unifying theory or the theory of
everything. Can you make sense of all of these ideas we have in this one model? And it
doesn't work.

But it turns out in real life, nobody really wants to do all of these at once. There are
people who study the small and there are people who study the big. And they never
really hang out.

Except when you get to things like the big bang. See in the big bang, we take something
that is very big, the universe. And you make it very small.

And all of a sudden, all these forces are fundamentally and foundationally important. So
now people who worry about such things, such extreme cases of bringing these forces



together are at a dilemma. Because we don't have the weapons needed to bring these
forces together.

Now enter string theory. What string theory says is, it says in a simple way, if you take
the most foundational building block, not as an atom, not as a cork, if you keep going
down to the smallest subatomic level, if you assume that smallest thing is a point, you
have a problem. But if you assume the smallest thing is a string, a circle, of a certain
radius or diameter.

And as a string vibrates, you get different properties of objects. This is the idea of string
theory. It says somehow, if you make these assumptions, then it seems like these four
forces are all clicking together in a beautiful way.

That's cool. And then string theories, strings theorists said, you know what, why are we
talking about string circles wiggling around and vibrating? Why don't we talk about
sheets of paper vibrating and moving around, or surfaces of a donut, or three
dimensional manifolds or higher dimensional objects? And these are called brains, the
one brains and the two brains and three brains. And you take all the brains, you put it in
a bag and you have M theory.

This is a quick load on of what this theory is about. It's the generalization of string theory
in a great way. So what do I, as a mathematician, think of this idea of Hawking, or this
idea of M theory? You know, | studied topology and geometry.

| studied things of shape. And | also am in love with configuration spaces. Spaces of
always things can be.

This is exactly what these guys are talking about. Always the universe can be. What do |
think of this? | think it is absolutely beautiful.

Oh my goodness, it's gorgeous. You know, this idea of taking a particle and looking at all
possible ways it can go from A to B, now generalizing it to all possible universes. Oh my
goodness, gorgeous, right? And maybe string theory, this M theory idea can actually
explain this thing.

Find it fabulous, but you guys must know a secret. All right, there is the secret that you
have to know. The people who are obsessed, who love, who like the most of anything
else in academia, string theory and M theory are mathematicians.

We're the ones who love it more than anybody else because it has given mathematicians
something that we really, really, really want. It has given us jobs. But string theory and M
theory has actually what it does is not in the physics world, but in the mathematics
world, given us new ideas.

The moment you make assumptions about vibrating strings and vibrating P brains, all of



a sudden now you have ideas and mathematics that new mathematics is being formed
and we're getting excited. So, we have this. Professor Edward Whitten, superstar
physicist, one of the fathers of string theory, a professor in the Institute of Advanced
Studies where Einstein was in Princeton.

Edward Whitten has won not the Nobel Prize, the highest prize in physics, but he's won
the fields medal, which is the highest prize in mathematics. The string theory is getting a
math award because we think he's giving us things we love. String theory is really a
mathematical phenomenon, so | read this and I'm going, this is great.

This is better for us, right? Better for my kind. Now, from this framework, | hope I've
given you a little bit of history for physics and a little bit of understanding for M theory.
Now from this framework, now Stephen Hawking makes this cool assertion, right? He
makes this assertion that God is no longer needed to give us the Big Bang.

In other words, God isn't needed to light that fuse to set the Big Bang in motion because
of M theory. Now we have this thing. So here's another version of, sorry, here's a quote
from the grand design.

It says, "The multiverse concept, this idea that I've told you guys about all possible
universes, can explain the fine tunings of physical law without the need for a benevolent
creator who made the universe for our benefit." Now we don't need somebody to say,
"How did that initial Big Bang happen? How did the match get lit and the fuse blow up?"
We don't need it because M theory explains it away. Now Richard Dawkins, superstar
evolutionary biologist, he makes the following statement. He said, "Darwin isn't kicked
God out of biology, but physics remained more uncertain.

Hawking is now administering the coup de broglout." Saying finally, "In bio, we've gotten
that taken care of. He's out of there." Now there's always this scaffolding that you need
to hold things in place of how that started. We got Stephen.

He's done the work for us. Glorious points. Now let me say, what are my thoughts about
this? There's one thing from a mathematician perspective that | would say about M
theory.

Now this is making a different claim. So what are my thoughts about this? Well it turns
out that there's to me nothing to be taken seriously here. There's nothing serious at all.

My faith hasn't decreased. My faith hasn't increased. This is just a sentence that passes
through my mind.

And I'll tell you why. I'm going to give you two reasons. One reason is based on physics
and the second reason is based on faith.

So here's my first reason based on physics. Quantum mechanics is the most accurate



theory in the history of mankind. Quantum mechanics is ridiculously good.

It can measure in accuracies we could never imagine. This theory is so powerful, the
scientific phenomena is so repeatable and accurate, it is almost flawless. We still can't
figure out how to combine it with gravity, but it is really, really fantastic.

But M theory, this theory of strength theory, it hasn't even been tested yet. It is a
collection of ideas. So here is Roger Penrose, Sir Roger Penrose.

He was a professor at Oxford. He was a mathematical physicist. He has written works
with Stephen Hawking in terms of cosmology.

And here is what he writes. What is referred to as M theory isn't even a theory. It's a
collection of ideas, hopes, aspirations.

| think the book is a bit misleading in that respect. It gives you the impression that here
is this new theory which is going to explain everything. It's nothing of the sort.

It continues, it's not an uncommon thing in popular descriptions of science to latch on to
some idea, particularly things to do with strength theory, which have absolutely no
support from observation. They're just nice ideas that people have tried to explore. So if
you're making a faith statement based on a theory, which is not really a theory, but a
collection of cool ideas, then what is there to really explore? In fact, this whole concept
of nice ideas that people try to explore, that's exactly what math is.

Right? This is pure, a mathematical realm. This is what we do. We love nice ideas.

But let me also tell you something from the faith perspective. What does it mean for God
to create the universe? Right? From a faith perspective. Is it this person lighting the
universe on fire and starting it up in the beginning? Well, William, for example, let me
share with you this quote from William Carroll.

He's a professor of theology at Oxford and he writes, "Creation is the ongoing complete
causing of the existence of all that is, at this very moment where God not causing all
that is to exist, there would be nothing at all. Creation concerns the origin of the
universe, not its temporal beginnings." In other words, it's not that there is a person who
needs to start something to say, "This is creation." The fact that we're here, this is
creation. The existence is what creation means.

The fact that God is sustaining everything that's happening now, this is the concept of
creation to water it down into a spark that needs to start anything. That's silliness. Right?
That's just silliness.

So let me explain to you more about William Carroll says, "Contemporary cosmological
theories which employ a multiverse hypothesis or infinite series of big banks do not



challenge the fundamental feature of what it means to be created. That is the complete
dependence upon God as cause of existence." So from my concept of faith, this is my
perspective on faith as a Christian. | would say | am not moved by these claims by
Stephen Hawking about creation not being needed from God's perspective.

And from my concept as a mathematician, I'm not moved by his Hawking's note because
M theory isn't really a theory to explain physical phenomena yet. So where are we? What
| would like to do is to explain to you some of these ideas, but from a bigger perspective.
What | really want to do is sort of step back.

Instead of worrying about M theory and string theory and sort of the details of all this, |
really want to pull back and tell you guys something from my perspective. And | would
like to do this from the concept of the Enlightenment era. The Enlightenment era started
around the 18th century on 1750.

We can say we can debate sort of exactly when it started from. But here reason was
advocated as the primary source of authority. Right? That's what it was.

So if somebody says, "You know, the earth is the center of the universe." We say, "No,
you just can't make such claims." That's actually experiment. Let's use reason. Let's use
logic and understand such things.

Don't just make statements that have no ground. And the Enlightenment era began this
movement of reassessing everything that there was and starting fresh and thinking
about how we can view reality from these claims, from these ideas. Things have to be
measured, tested, evaluated and not just accepted on faith.

Not just because somebody said so. If somebody says, "The sun is the center of our solar
system." You simply can't say, "That's true. We have to say why?" Let's see.

Is it making sense from the experimental data we have? Now, | am a huge fan of
Enlightenment. This lets you guys know it has given to me something | value more than
anything else, a clean bathroom. You know, isn't that important? You walk into a
bathroom, the tiles are clean, the sink is white, popper me smell.

Right? That is because of the Enlightenment. You have antibiotics now to clean that
bathroom. And one of the worst things is a dirty bathroom.

You know what | am talking about? That is exactly what the Enlightenment has given us.
Cleanliness. You know, it has given us the fact that | can leave now and almost within 24
hours be anywhere in the globe.

It's amazing. It has given us technology. It has given us antibiotics.

It has given us transportation. This is a glorious thing. But unfortunately, it has come



with something that I just want right now to label as dualism.

By partitioning the world we live in into pieces, what was once a place where science and
art and music and literature and all of these things were together has now been broken
into pieces. Now | am not a professor who understands things of all those worlds. I'm not
even a professor who understands the mathematics.

| know this one small slice of that world. It's broken us into it into specialists. Now, but |
have a doctor and my doctor is not just a specialist of medicine.

He's just not a specialist of the eye. He's a specialist of the retina. You get very
specialized because of the Enlightenment.

Right? We're very focused because of this thing. It's a good thing, but there's a danger to
this thing. So first of all, let me show you this danger from the perspective of
mathematics.

Right? Because I'm an mathematician. If a mathematics undergrad, if a math major was
Superman, who would be this person's Lex Lutor? Who would be a math major's exact
opposite arch rival? I'll tell you who it is. It's the art student.

[laughter] You know, | sit on planes. | give conference. I'm sitting there and I'm talking to
somebody else.

What do you do? Oh, I'm a math professor. Oh, I'm sorry. That's the first things you hear.
They apologize for their sins. I'm sorry, Father. Forgive me.

For | like geometry, but algebra stumbled. You know? So you have that. You're listening
to confessions everywhere you go.

And the greatest confessions are those ones, you know, I'm an artist. I, you know, | just,
those things don't make any sense to me. And really, you know, forgiving in this dualism
that has existed what used to be Da Vinci, where art and math and science blended in
together because of the enlightenment era the Renaissance has been cut into pieces.

You have on one side the art student who feels, who's emotional, who doesn't do things
objectively and subjectively. And then on the other side you have this cold-hearted math
shake in just logic and reason and a knife of death. Let me show you something right
here, right? Gauss-Bonaet theorem.

To me, the greatest result in that. | am, thank you. | am in love with this result, right?
What does it say? The integral of the curvature over a surface is equal to two pi times
the Euler characteristic.

What this says is if you take a surface, if you take an object like a sphere, just deform it,



pull it and stretch it. The curvature of this object as you pull and stretch, no matter how
you do this, the total curvature at every point of this object has to just be the fact it's
related to the shape of the surface itself. It's related to the fact it's just a sphere.

It is one of the most beautiful results. It is a visual result embedded into a formula. Now
when most people in this world look at this thing, look at this, what they see is
something that Stephen Colbert says.

Equations are the devil's senses. You just want to laugh, just look at the guy, right? He's
fantastic. And so the idea is all of a sudden we have this dualism.

We've ripped math into pieces where one, you can talk about math in terms of integral
signs and equations, but don't you dare bring pictures into math, right? Because that's a
different way of thinking about it. And then you can talk about pictures all you want, but
don't you dare bring math into that realm, right? Enlightenment has brought this dualism
and ripped the pieces into two. So let me give you a quote by John Littlewood, who's a
famous mathematician.

He wrote this book called Misalini. And here's a quote from what he wrote. "Heavy
warning used to be given that pictures are not rigorous." This has never had its bluff
called and has permanently frightened its victims.

What does it mean? People have been telling me, have been telling the mathematicians
throughout time that you cannot use pictures to be rigorous, right? That's not the way
we do things. That's over there. We have to use equations, symbols, algebraic notation.

But my friends, symbols and algebraic notation, those are pictures. They're just in a
different language. So let me give you a really concrete example.

Here's an example of a four dimensional object. So a two dimensional object is like a
pentagon, a three dimensional object is like a cube. And here is a projection of four
dimensional objects called a Schniegel diagram of this four dimensional object here.

Draw this for you guys. And here are three other four dimensional polytopes, right? It's a
polyhedra. You have something called polytopes.

And here are four of them. It turns out, although they look different, they're all the same.
They're all equivalent.

So you can morph one into the other one by just stretching and rearranging. You don't
have to cut it or rip it. What is the proof that all four of these are the same? And the
answer is, you're looking at the proof.

That is the proof, right? It is the proof using a picture. And you might say, whoa, whoa,
whoa. You can't just prove things by a picture.



| don't understand what the heck's going on here. Well, that's because you're not that
smart. When it comes to understanding pictures, right? You might not be trained in the
visual realm, but that doesn't mean you can throw it away.

This is the warning that Littlewood is talking about. The goal is, we don't have to just
necessarily use equations and symbols to talk about it. We can use the pictures.

And the fact that it's not done today in mathematics tells you what the Enlightenment
era has done to my own field, the field, the queen of sciences. Even in that field, there is
a shattering of this dualism between art or visualization and rigor, which should have
been brought together. We've lost that because of the Enlightenment.

Now let me give you a larger scope of what the Enlightenment has done. Let me show
some of these things. History and facts, faith and reason, religion and politics,
supernatural and natural.

If you take something like religion and politics, religion is your answers to the big
questions. Why are we here? How am | responsible for these things? What is my
accountability with these big politics is how those things apply to the day-to-day world.
How am | going to impact my world today? And isn't it true that your thoughts about why
you're here and how these things happen should impact this.

And the way you see the world should also impact this. They're both related. But today,
we have not just made history and facts.

There's not this connection. It's actually a dualism. It's not even history or facts.

Now it's history versus facts. Right? It's actually religion versus politics. You can be
natural.

Talk about the natural world. But don't you dare talk about supernatural things. Or you
can talk about this all you want, but don't you bring it down to the natural level.

It's not that these two things can exist at the same time. It's actually an arch-rival of the
other one. This is what the enlightened world has done to us.

Now it turns out that for me, science has become, and when | think about the
enlightened world, the scientific realm, science has become the only source of authority
and reality. It hasn't just become a source. It's become a source.

And this is the danger. Timothy Keller writes, "It is one thing to say that science is only
equipped to test for natural causes and cannot speak to any others. It is quite another to
insist that science proves that no other causes could possibly exist.

It is a dangerous assumption to make from one step to the other one. Science is
designed to test natural objects. That is, it's power.



But to say that everything can only be coming from science, that's a big bold claim from
dualism that's dangerous. Let me also say that the enlightenment mindset, | don't think,
is successful. | think it's great for several things, but it's not successful.

So there's this Star Trek mentality. The Star Trek mentality is that with more education
and more technology, every problem in the world today will be solved. That is this meta
idea that goes on in the enlightenment era.

But all we need to do is the moment you educate those guys, they will be good. Hitler
could have changed if he's, oh, if he just knew the truth in this scientific way, we could
have convinced him otherwise. That's what it is.

Now, my friends, | am in the education business. That's my job. | love it, but yet to make
that claim, that is a dangerous claim to say that.

| believe to me, | see there is so much pain in the world today. That is not being solved
by technology or education. There's so much hopelessness.

There's so much injustice. We have more technology today than we ever did. Our
concept, the world is more educated today than it's ever been.

And yet | see the same problems. We still have struggles to find what it means for love
and acceptance and meaning and purpose. So the enlightenment era did give us
antibiotics, but it also gave us anti-tank personnel.

All of these crazy weapons were given to us. It gave us medicine to cure things, but it
gave us some of the worst poison gases in the world to destroy lives. So you have to
take both with it, both with enlightenment era to say that more knowledge alone, more
technology alone can solve the problems of the world as a dangerous claim to make.

| also think that this enlightenment mindset ignores just fate that goes on in this world.
You know, in Africa and South America, if you just look at the Christian faith, it has gone
in the past 50 years from 5% to 50%. It's just an explosion of faith.

You look at the tragedy of 9/11 and you see that underlying this tragedy, the reason that
it shook the Western culture is that religion is a huge force of it. It is a force that you
cannot hide and pretend that education will solve. There is another part to us than just
reason, than just things you can write down and prove.

But you know the enlightenment, they have an answer to this. The enlightenment claim
has an answer to this. The answer is more knowledge.

Right? You know what? We haven't understood the mind yet. When we understand the
mind, when we get that knowledge, then these issues of religion and faith will fade away.
Oh, there's more knowledge that's needed.



When we understand genes, when we understand our chemical structure of our body,
then that will explain the way we think about faith and religion. That's what's really going
on. It's more knowledge that's the answer.

You know what | really think about this thing? | think it is a model that is an old one. |
think this concept of enlightenment being the model is an outdated model. Here is a
quote from the grand design.

It says, "When a model is found lacking, a common reaction is to say the experiment was
wrong. That doesn't prove to be the case. People still often don't abandon the model but
instead attempt to save it through modifications." We see this in physics that once
something was over, when Niels-Wort came up with the idea of the atom is radical.

When this idea of Schrdédinger, the idea of Einstein, it shook the model of what physics
was. So instead of just trying to patch the old one up, we have to realize we have to
move on to the next one. | feel if we just hold on to this enlightenment era and try to
patch it up and try to explain faith and religion in this other part of us that we're really
patching up something that should just not be included as the ultimate model but should
be part of a bigger one.

Now, let me be really clear. What I'm not advocating is throwing the enlightenment
away. | am a fan of it.

But I'm not saying classical mechanics is wrong, we should throw it away. I'm saying
there should be a better model, quantum mechanics, something bigger, something that
takes classical mechanics and then folds it into a bigger model that makes more sense.
Could just hold on to the fact that reason alone is the right way of doing it is a dangerous
scheme to play.

C.S. Lewis says this in a bigger setting. He says one passes to the realization that our
own age is also a period that what we live in, we're in the middle of some period of life
and certainly has, like all periods, its own characteristic illusions. They are likeliest to lurk
in those widespread assumptions which are so ingrained in the age that no one bears
attack or feels it necessary to defend them.

We are blinded by the fact that we're in the middle of the era. We think we are the
greatest but we're just in a phase. And | think we should be ready for the next phase that
goes on, not just to hold on to the fact that absolute truth comes just from science.

So let me just close with just a few thoughts about why am | Christian. This is interesting,
right? Because I've advocated for the fact that we're more than just beings of just reason
and logic. There's more to us than this.

That's my claim that this dualistic tendencies that the Enlightenment brought as a
dangerous one if we do it across the board. But why a Christian? Why can't | just say |



am a spiritual person? | am one who believes in things more than what | can see. I'm into
the concept of the other or supernatural-like Christianity.

I mean, I'm trained in concepts of logic. This is my job as a mathematician to break down
arguments. So what is it about Christianity? Let me just give you two things about the
Christian faith that | think personally are fantastic.

First of all, to me, this ultimate truth of the Christian faith is not given to me in an
abstract setting. In other words, | believe that the God of Scripture, the God of history
does not just give us in an abstract way, rules of living, of his creation. The God of the
universe and the Christian faith bends his need and comes to us where we are to
interact.

And this concept of God coming to us, Emmanuel, God with us, he's interacting with us
throughout history and the recordings of his interaction are the Scripture. That is how |
think it is reality because it is not just an abstract concept I'm supposed to believe in. |
believe it's measured through what history is, that these events are historical.

The Enlightenment idea has this claim. Check out this claim. The Enlightenment idea
says this.

World history, the history of the entire world, had a new beginning 250 years ago. 1750,
around that time, the entire world history was changed. Before that point, the world was
dark.

The world people did not understand. They were clueless in just the thoughts that did not
make sense. But then, come the era of Enlightenment, the light shone.

A new revelation, a new creationist formed, and now we are growing towards the
ultimate goal. That is the Enlightenment era's vision. But Christianity makes a very
similar claim.

It says not 250 years ago, but 2000 years ago, the world was changed. And a new
creation comes in this person of Jesus. But the whole world is radically changed because
of that one historical event.

You take away the birth of Jesus, you've lost four chapters of the Bible. You take away
the resurrection of Jesus, you've lost the New Testament. That one event, that one
historic event of the resurrection of Christ is what my hope is on.

That is what I'm clinging to. That to me makes historical sense. From the things I've
read, that is what's attractive to me about the Christian faith.

Now, science, science says you can measure repeatable events. That is what the
definition of science is in terms of experimentation. How do you measure an event that



happened once that is supposed to be the ultimate event of uniqueness? Well, you
cannot use science, you have to use history, you have to use some other means.

So this is what | think works. And the second reason that I'm attracted to the Christian
faith is not the fact that it's just historical, it's based somehow on history. But I'm
actually attracted to how it was given to us.

You know, this concept of absolute truth is not presented to us somehow in a blind sense
of allegiance. Here's the truth you must obey, nor is it given to us as a God of power
play. I'm the God of the universe who has ultimate power.

Because of that, | demand you to obey me. But it is actually given to us in a person, in a
person of Jesus. And this is the God who shows us how much he loves us, not by exerting
his power, but the way the truth was given is he actually gave up his power.

This to me is stunningly attractive. But the God of the universe came down and said, "I
give up everything for you." And this is glorious things. So these are the two main
reasons that the Christian faith to me is exciting.

So that's exactly what | wanted to close with today. Just to give you a sense of these
ideas. Now | know we started with a lot of different stuff.

We started with string theory and M theory and the history of models of physics. And
then we went through these ideas of hawking in terms of how we can think of the
multiverse and this concept of this dualism from math. So thank you for the ride, thank
you for your patience.

| hope that was enjoyable. Thank you. [APPLAUSE] Any questions, guys? Any thoughts?
So | studied physics here and | think | understand the question.

Like Q, you tried to say that it's like the situation we talked from going from Dr. Till
Meghan, to quantum mechanics. It's analogous to like going from religion to a phase of
reason. But | just want to point out that it's not like that.

The problem is that when we went from classical mechanics to quantum mechanics,
quantum mechanics did actually rule out anything from classical mechanics. It's just to
say that there is a deeper theory. But in the case of religion, it wasn't like that.

The phase of religion were many of them were thrown out by the phase of reason. So let
me explain to you. Yeah, I'm talking about.

Yeah. It's not on the same limit. Yeah.

So let me explain to you what | said, right? That's a great point, but actually that's not
what | said. So what | said was to go from, let me just rephrase your question, right? The
connection between classical mechanics and the generalization to quantum mechanics,



is it's a model that included classical mechanics in it and it gives us more. So we
understand Newton's mechanics and now we know not just that but more.

So how does this fit into this concept of faith and reason? So | guess my thesis was that if
we just look at the Enlightenment era, | claim that the concept of Enlightenment is what
we are thinking of as classical mechanics. Right? Not religion, but Enlightenment. Think
of Enlightenment as the answer to everything.

| am claiming that we are just in an era. To say that only that reason alone is good
enough is not enough. We need to go to the quantum world, which incorporates logic,
would incorporate reason, but also incorporates faith.

Something else that we have to think about. So that is what I'm trying to say, right? I'm
not saying we started religion, right? So this is your dream and | guess it is the scientific
community who actually thinks that this is the classical and all of the Enlightenment
because whenever scientists hear it so clearly, he's so comforted. Yes.

| can see it in all the present. Yes. And it is actually the religion, it is a situation like
religion, Christianity and Islam.

Who makes the dreams? | know for sure that this is what is going to happen to you after
you die and things like that. So if you think that there are more to come in
Enlightenment era, then | think the scientific community is totally okay. Actually, that's
how science works.

That's how it works. Somebody gets a carry and he is always open to suggestion and
everything. Can you get thrown out and you know? So let me address your questions.

Let me address your question before | move on to somebody else, right? And your
question is, in the scientific community, scientists are humble, right? They're humble in
knowing that what they're proposing is not the ultimate, that it's part of a bigger picture.
And this within the scientific community is based on reason alone, reason, logic, testable
experiments. What I'm saying is, I'm not claiming that there isn't humility in this world.

I'm not claiming we know everything here, but within this box, the scientific community
stays in the box. No matter how much humility you have, it's still forced into the box,
knowing that there's more within the realm of reason. For example, in mathematics, |
would never claim | know everything about phylogenetics.

| know a little bit about it, but | know that there's far more that will come and generalize
my work, right? But to say what I'm claiming is not to live in this box alone, but to
include faith and reason as well, and also to incorporate both of these ideas. Now, your
point about Christianity and Islam making absolute claims, like somebody would say, "I
know this is true. | know this happened." Unlike a mathematician, well, first of all,
mathematicians say we know things are true.



| say it. | mean, this is why | fail my students. This is why you get B minus this in my
class, right? Because | know you didn't get it right and I did, right? So | know that there's
this absolute sense.

There's not this subjectivity about the way you wrote your inner door sign looks cooler
than mine, right? That's not the point. So | know we do make absolute claims in terms of
within this box of reason what's true or not. But on the other hand, to say that | know
something is true in this world beyond that.

This concept when we get into faith and when we get into this supernatural, all we can
say is from our experiences. For example, is it true that George Washington really
exists? | mean, is there absolute proof? Well, we know from what we read in history,
from what we trust from people saying it, from evidence before us, that we think this is
the best of our abilities that that was a thing that happened. So each individually, you
can't prove that happened in terms of going back in time and showing that event.

But we think that that is an event of faith claim we make. Yes, | believe to the best of my
ability, what that belief means, that George Washington was the first president of the US.
He actually existed.

So in the same sense, | think people of faith make such beliefs for their, you know, for
their religion. Anybody can take an extreme case and say this is absolute regardless, but
that could be their own personal response to how that happens, rather than painting it
over all of religion in that sense. So any other questions? Yes.

Go ahead. | am your state of time creation in a modern way through this world. Yeah,
yeah.

So | really want to say it's not mine, right? | want to use William Carroll's phrasing. But |
do believe it in the sense that creation, | would say, is not so from the realm of physics,
you would say we know that these things have happened so far. And if you push it back
into time, based on the evidence we have in physics and our knowledge so far, that
there must have been an event, a special event that happened.

But what happened before that event? In other words, how would that event even come
to be? And so you would use the concept that | think Stephen Hawking has been using
this word, God, to explain the things that haven't been explained before, right? That is
that event before. But the concept of creation is not just that one-time event, but it is
everything that goes on currently. We are created and we are created.

In other words, this whole thing, the fact that we exist, the concept of existence even, is
what Carol argues, is what creation means. Does that make sense? Yes. Okay.

Any other questions? Yes. Yes. So, towards the beginning of the lecture, you said that we
agreed that Big Bang occurred, but it does not deny the fact that we exist.



The fact that Big Bang occurred, it is not contradicting the fact that there can be a
creator who gave rise to that Big Bang. Sure, yeah. Okay.

| think that somehow or the other, it was God, who is responsible for our existence? Oh,
yeah. So, good point. So, your question is, so am | saying that it was God who is
responsible for existence? What are existence? Yeah, what do | think? Right.

What does my faith claim, right? | would say it is not God who is starting the fuse. It is
God doing every bit, every time right now. In other words, without God doing something
right now, nothing would be it.

Okay. It's not just a starting condition, right? It is the entire interval of spectrum that's
going on. So, do you think is there any purpose that God wants to fulfill? Who will fill by
doing this? Oh, is there a purpose that God wants to fulfill by this act of creation and
keeping creation going? By this something with... Oh, my goodness.

Yeah, there's a good one. So, you're asking me not just to make a faith claim about
existence of God, but the mind of God. Yeah, there's... Yeah.

So, can we get off tape? So, | think each faith has their own explanation or their own
thought as to why God did this, right? I'd say the Christian faith has one of the default
answers, right? Because this is one question that people ask over, like, why are we here?
What is the purpose of all of this? The Christian faith would say these following words,
right? It is for the glory of God. It is for his glory. Now, we might say, oh, there's this
person who creates and he has the audacity to have me worship him.

That's, you know, who is this person to even ask me to do such a thing? Well, the answer
is he's the creator. So, let me give you an example using Legos. You know, when | was a
kid, I loved Legos, right? Absolutely adored them.

It turns out | still do, but that's a side story. But so, let's pretend I'm building a Lego city.
| worked hard all night building a Lego city.

| put my Lego guy in the city that I've created for him. What if this guy started talking
back to me, complaining about his Lego city? | want to melt at him so fat, maybe so
slow, right? The audacity of this person to challenge me, | gave him everything. And yet
what makes my mind, whoever with joy, is that this God in my faith is a good God.

We do talk back to him yet he, amazingly, who deserves glory for his definition of being
a creator. We are just created objects. There is no comparison that we have in this world
to make that analogy of what it means to be creator and creation.

That doesn't exist. So to make such an analogy will be silliness. But to me that this
person who has the power and the justification to do this yet decides not to melt us.



Right? But in fact the Christian fates us that he took the burden for us, for our audacity.
He decided to come as one of his beings and die on our behalf on that punishment.
That's, to me that's, what can | say, it's fantastic.

That's mind blowing. Any thoughts? Yeah. As a follow-up said question, how do you
personally fear thinking and address the problem of evil? How does so, here's the
question, how does my personal opinion address the problem of evil? Right? So, first of
all, | have a trump card in my back pocket.

Right? And this trump card is what | told you guys earlier on, which is | am just a
mathematician. Right? So if you can ask that in a mathematical setting, | might try to
address it. But let me tell you why.

There are others who have gone before me, who have addressed this in great ways. Like
a recent book by Timothy Keller, the reason for God he talks about just a whole chapter
on this problem of evil. There are people who have written books, theses, right? Volumes
on this book.

So evil. That's a mini sermon right there. The problem of evil, well, okay, maybe I'll come
back to that later.

Just, do you really want me to answer it? | mean, it's really hard to... Okay, all right,
that's fair. Just skipping her class to come listen to this. | better answer that one.

Yeah. Let me get some water. So again, if | look at the Christian faith, here's the way |
would answer your question.

If | see the problem of evil, we can say one of two things. There is a God or there is a
God, we can make that assumption. Let's pretend we make that assumption that there is
no God.

And the problem of evil really doesn't go away anywhere. In other words, then | have the
right to do any act | want, for there is no authority telling me what is wrong or right. And
then there is no evil.

There is nothing called evil. I can kill my daughter. And you would have no right to say
that that was wrong.

What basis do you have to stand on to say that that was a wrong act? You don't have
one, but there is no God. There is no authority. In fact, the problem of evil, | think it's
worse by making the assumption that God doesn't exist.

So now we have God. Then the question is, how does God, the absolute definition of
morality, the absolute definition of good, now deal with evil? So if God is so good and
powerful, why doesn't he deal with it? Well, he could. One way to deal with it is erase



creation.

He can basically, anytime you do an evil act, he can wipe you out. Nobody would exist.
Nothing here would survive.

Nobody here would say, "l am more good than the other." The definition of good is him.
The definition of good is God. So the moment you make somebody say, "You must judge
the person who cut me off in traffic." That person did evil to me by cutting me off when |
was late.

Well, then they would go away, and so would you. You were not perfect. You would go
away.

Eventually, nobody would be left. So that is one solution to the problem of evil, to wipe
out creation. But the other solution is, somebody has to pay the price.

And the solution given to us in the Christian faith is that God himself decided, though
you are responsible for evil, he will take the burden upon himself to take the evil on the
cross. And this is the remarkable thing. God decides to come down, Emmanuel, God with
us.

He comes down to us, and he takes the evil from us. So, hope that makes some sense.
Yes, please.

So one of the questions that | asked you about in the article, is that it's free will versus
God being unknowing and unimping. | mean, what | usually try to explain is what this
quantum mechanics and some inherent uncertainty when | was wondering if you had it.
Yeah.

So you're quite, | just want to phrase it for everybody else. The concept of free will
versus sort of predestination of the God controlling the events and its relation to maybe
quantum mechanics and sort of the Heisenberg uncertainty principle, the things you
can't really nail down. First of all, that is far smarter answer than | can give you.

Because just by saying that, it's cool. But on the other hand, nobody, | think no
theologian would ever make a claim that they understand such things. Absolutely true.

And again, I'm pulling the Trump, I'm a mathematician, right? So in that claim, | mean, |
am thinking through faith and logic and reason these ideas. But if you say what is the
concept of free will versus our choice, | mean, there are, yeah, | can tell you personally
where | would draw lines and say, | guess for me, it's both. It's like sort of, you can say
the wave and the particle at the same time, right? You can, but again, that might not
make you happy at all, right? In fact, most of the time when you're drawing the line in
the middle, nobody's happy, right? So, but it turns out that that's one way of saying that,
yeah, we do have choices and we are responsible for those choices and yet God's in



charge of everything.

So where do we draw the line? The answer is both. So, in terms of exactly how to parse
that, that's something | can't do right now. Any other questions? Can you tell us briefly
how you became a Christian? How | became a Christian.

| guess | was raised, when | grew up, | was born and raised in South India, from my
mom's side. Their parents were Christians, they grew up on a Christian faith. So | guess |
was raised in a Christian setting in terms of it.

But it actually was during college and graduate school. So in college, | loved every class
that | took. | just loved it, but you know what | did? | took the, and here's my
recommendation to you guys.

Take the least amount of classes you need to graduate in your major. That's what I'm
going to say. You know why? Because when you leave college and go to grad school, go
to your specialization, you will never get a chance to take those other classes.

You know, if I'm a mathematician, | took the least number to get a major, but | took my
favorite class, ever that | took in this philosophy of art, aesthetics. Questions about the
Mona Lisa, questions about what it means to be art. | loved it.

And then about music, one of my favorite other classes was bicycle repair. You know? It's
really good. | mean, when else are you going to take a class on bicycle repair? Right?
That's the time to really do it.

When you go off to grad school, then you're going to die in math. You're going to die in
medicine. You're going to die in law.

Yeah, that's great. You cannot tell your law firm, you know what? There's this great
philosophy course that | want to sit in on. Do you mind? It's not going to happen.

So in college is the time to do it. So in college, | actually started learning about other
things beyond math. And that's when I fell in love with stuff.

But when | went to grad school is when | wrestled with your questions, right? And your
questions about is God good. Right? What does it mean? And where does science and
reason fit in? And your question about what is free will. So graduate school is when |
really have the chance to think about it.

And to me, historically, | encourage you guys, if you like this, when | said the historical
event of the resurrection, there are these beautiful books by NT Wright, these three
volumes that he wrote, and they are the strongest defense of the Christian faith in terms
of the resurrection, that one historical event that I've ever read. They're just stunningly
beautiful. So | encourage you guys to turn towards the work of NT Wright if you want to.



Again, it's completely from a Christian perspective, but he tries to address it as a
historian, as a scholar who has gifted in that time period. That was his gift thing. So from
reading those things is what pushed me to actually hold onto it.

One more question? Yes, please. You explained how the theory of life works and you
explained climate theory on point B, but there are numerous other words that you could
explain how the theory of life works. When you explain that and when finding the theory,
it's not making certain assumptions such as in the universe as we have it now in the four
dimensions that we live in, within the context of the universe, this is how life works.

Now, when Stephen Hawking takes this outside of the universe and tries to explain the
universe at whole, those assumptions are no longer in place. Isn't that a problem? So
you're asking me, let me just rephrase the question for the rest of the audience. You
said, "Fime and said, to go from point A to point B, you look at all possible paths." Within
the context of the universe, but yet Stephen Hawking makes it claim that now you're
talking about universe says.

You're actually leaving that realm. You're talking about other laws and who knows how
light would behave or such a property. So from the realm of physics, | don't actually
know from reading this book, the Grand Design.

It doesn't address the details at all. In fact, near the last two chapters, it puts everything
under the rug. In other words, there exists, M theory says, and that's why.

It doesn't tell you any of the details of physics. Now, it might already be there
somewhere written up, but | think for the people who struggle with string theory, this
concept of a multiverse is very new. Purely from a math room, forget the physics.

Purely from the math world, it's not even well-defined yet. That's a great experiment as
to physically, just as a thought experiment, do these laws make sense? Can one make
such a claim? For example, nothing can travel faster than the speed of light. That's one
of those laws that we have around us.

But during the time of the Big Bang, the universe was expanding faster than the speed
of light. So you can say, "Well, how's that possible?" | thought nothing can. So when you
come to the beginnings of things like these extreme singularities, lots of things break
down.

So | wouldn't say that Hawking is wrong by saying such claims. Maybe he's right. | don't
know the details of it at all.

But as an idea, it's pretty. | think it's a really pretty idea to say that. If you like this and
you want to hear more, like, share, review, and subscribe to this podcast.

And from all of us here at the Veritas Forum, thank you.
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