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Indeed you’re on to something: The
invariant here is the sum of all the numbers
in the collection. And this means that when
you’re down to one marble, voilà, the num-
ber on it is the total of the original 100.

The search for an invariant gives us a dif-
ferent perspective on a problem we’re
faced with, and perspective often takes us
closer to a solution. Put it another way:
Invariance gives us a deeper understand-
ing, and that’s why it applies in so many
areas of mathematics.

In physics, invariance is embedded in
the conservation laws, like the conserva-
tion of momentum. Momentum is the
product of an object’s mass and its velocity.
The law tells us that when two objects col-
lide, the sum of their respective momen-
tums stays the same. This will make imme-
diate sense to you if you think of standing
on a street and being hit by a speeding car.
Slamming into you will slow the car down,
certainly. It will also speed you up. You may
even have time to calculate that the sum of

the car’s momentum and yours before the
collision remains the same after, given that
the car has slowed and you are suddenly
flying rapidly through the air. This applies
in reverse, too. Imagine going out for a run,
turning a blind corner and smacking hard
into a stationary SUV. As you fall to the
ground in agony, your momentum sinks to
zero. But console yourself by remembering
that you have in effect transferred all of
your momentum to the SUV, thus moving
it a tiny bit.

In either case, momentum is conserved.
The sum of your momentum and the car’s
isn’t changed by the collision. In other
words, it’s invariant.

Similarly with angular momentum,
which applies to objects that rotate. It’s
defined as the momentum (as above) of the
moving object, multiplied by the radius of
the circle it traces as it rotates. The law
explains why a figure skater doing a pirou-
ette might start by stretching out her arms,
then pull them in so she can whirl faster
and faster. It explains why Venus travels
faster on its path around the Sun than our
Earth does, even though both planets are
nearly the same size. Or why a spinning top
stays upright. Or why, if you tie a stone to a
string and whirl it around your head, it
moves faster as you shorten the string. 

In each case, again, angular momentum
is conserved. Invariance, again.

Understanding such invariance about
objects in motion helps us understand the
working of our solar system, or the flight of
an aircraft, or any number of other phe-
nomena around us. It was crucial in plan-
ning the paths of Indian Space Research
Organisation’s Chandrayaan and Mangaly-
aan missions. (Regular readers of this col-
umn will remember I used the analogy of
the whirling stone to explain their orbits).
This is why invariance is so fundamental, so
invariably fascinating.

Though I don’t know if saying all this to
the folks who were so indifferent to my card
trick the other day would have changed
anything. Invariantly unsmiling, all of
them.

Once a computer scientist, Dilip D’Souza
now lives in Mumbai and writes for his 
dinners. His Twitter handle is @DeathEnds-
Fun

The more things change, the more they’re invariant

The search for an invariant gives us a different perspective on a problem we’re faced with, and that new perspective often takes us closer to a solution
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R
emember the Hummer shuffle,
which made an appearance in
this column a couple of years
ago? (“The fixed point of it all”,
bit.ly/31nuLmn). It’s simply this:

On a pack of cards, turn over the top two. If
they were all face-down to start with, the
Hummer shuffle turns the top two cards
face-up.

As I wrote then: “Now cut the deck how-
ever you choose; do the Hummer shuffle
again—in fact, do both moves as many
times as you like, in any order. When you
stop, you will have a deck that has some
unpredictable number of face-up cards.
But even if that’s unpredictable, there is
one feature of your card deck that has
stayed invariant through all
your shuffling and cutting:
the number of face-up cards
is even.”

That small but significant
truth is the basis for various
intriguing card tricks. With
a roomful of people a few
days ago, I even tried a slight variation: I
turned only the top card face-up before
doing the Hummer shuffle on the pack.
Now, through any number of cuts and fur-
ther Hummers, the number of face-up
cards stayed odd—and that was the basis for
the trick I played on them. I have to confess,
though, that it left them singularly unim-
pressed.

Still, there’s a point here: About invari-
ance. This is a principle that applies all the
way from card tricks to logical puzzles and
on into realms of mathematics and physics,
and is of immense value every time. Given
some objects, possibly mathematical, that
we’re interested in and an operation we
want to subject them to, we look for some
property of the objects that doesn’t change

once we apply the operation. With the
cards I mentioned above, the operations
are the Hummer shuffle and the cut. Do
them once, twice or a hundred times, and
the properties I mentioned—the oddness
or the evenness of the number of face-up
cards—is invariant.

So, let me throw some other invariants at
you, to give you a flavour of why the idea is
useful.

* Hold a tennis ball in your hand and
rotate it. You will agree that neither its sur-
face area nor its volume changes: They are
invariant under such rotation.

* Take any two numbers and consider
the difference between them. For example,
871 and 47: The difference is 824. Add the
same quantity to both numbers—say 131, to
produce 1,002 and 178—and the difference
between the two new numbers remains
824: That difference is invariant under
such mutual addition. Trivial, you think?
But the study of number theory begins with
apparently trivial fundamentals like this.

* Draw a triangle on a sheet of paper.
Now change the lengths of its three sides
any which way, drawing a new triangle
each time. Whatever triangle you come up

with, the sum of its angles is always 180°
(degrees): That sum is invariant regardless
of what triangle you draw. This is, of course,
basic trigonometry.

* Fashion a teacup out of clay or plasti-
cine. Now stretch and reshape it—but no
tearing!—so it becomes doughnut-shaped.
Both teacup and doughnut have one hole
all the way through the clay, and no more:
That one hole is invariant under any
amount of stretching or reshaping you do
to the clay. The study of properties that are
invariant under this kind of reshaping is at
the foundation of the entire mathematical
field of topology.

Intriguingly, the invariant I mentioned
about the angles of a triangle does not nec-
essarily hold on three-dimensional surfa-

ces—like teacups or doughnuts or even
planets. Consider, for example, the triangle
formed on the surface of the Earth by the 0°
and 90° meridians (lines of longitude) and
the Equator. All three are straight lines. The
two meridians meet at the North Pole, and
of course each meets the Equator. All three
angles are 90°, meaning the triangle’s total
is 270°. Not 180°, like you’ve always
believed about triangles: That invariance is
only for two-dimensional triangles.

The point, for someone like me who likes
dipping into mathematics, is that invari-
ance is about seeing things in different
ways.

For example, give this puzzle a thought.
I have a bag with 100 marbles, each with a
random number on it. You remove two
marbles at random, add their numbers,
write that on a new marble, put it in the bag
and throw away the two you took out. Now
there are 99 marbles in the bag. Repeat
until there’s only one marble left in the bag.
What’s the number on it? (Stop reading
here if you’d like a few minutes to think
about this without hints.)

You might try solving this by writing
down 100 numbers, then doing the two-

out-one-in operation over
and over… tedious at best.
Then you might try it with
just 10 numbers; probably
still tedious.

But instead, you could
ask: What about this set of
numbers stays invariant

under this particular two-out-one-in oper-
ation? I suspect you’ll get an answer to that
if you work out what happens if I had only
two numbers. But try it, nevertheless, with
100.

What can you do with 100 random num-
bers? Maybe you can add them all up. Hold
on to that total. When you remove two, that
figure in your mind decreases by their sum
and the bag is down to 98 marbles. But then
you put their sum back as a single number,
going up to 99 marbles. Which means the
total of the set of 99 is the same as the total
of all 100. Aha! Are you on to something
here? Do the operation again, and you real-
ize the total of the resulting 98 numbers is
the same as the total of 99, the same as the
total of the original 100.

If one applies the two-out-one-in 
operation repeatedly to a bag of 100 
marbles, the invariant will be the sum 
of all the numbers in the collection.
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´Fbd»FÀF IZY OXSX ÀFZ dIYÀFF³F ³FZ »F¦FFBÊ RYFaÀFe 
SS  FFNN  ÜÜ´Fbd»FÀF IZ  O S  ÀFZ I û°FUF»Fe ÃFZÂF IZ  S üS ü ¦FFaU d³FUFÀFe dI ÀFF³F ̧ FF°FFQe³F
(40) ́ FbÂF W dS ¹FF ³FZ R FaÀFe »F¦FFI S  AF°¸FW °¹FF I S  »FeÜ ÀFb¶FW  ¦FFaU IZ  ¶FFW S 
Ra QZ ́ FS  »FM I e »FFVF QZJ ¦FFaU ̧ FZÔ W OÞ Ia ´F ̧ F¨F ¦F¹FFÜ ÀFc¨F³FF d¸F»F³FZ ́ FS  ̧ FüIZ 
´FS  ́ FW ba¨Fe ́ Fbd»FÀF ³FZ VFU I û ́ FûÀM ¸FFM Ê¸F I û ·FZþ dQ¹FF W `ÜI û°FUF»Fe ÃFZÂF IZ 
S üS ü ¦FFaU d³FUFÀFe ̧ FF°FFQe³F (40) ́ FbÂF W dS ¹FF AdW S UFS  VFS F¶F I F »F°Fe ±FFÜ

ÀFaÃû´F

Qû ¦FûQF¸F ́ FSX LXF´FF, °Fe³F
MÑXIY ́ FMXFJF þ¶°F  
³³FFüüÀÀFFPPÞÞ  ÜÜ  ´Fbd»FÀF ³FZ ¦Fb÷ UFS  I e VFF¸F
I û ̧ FdþÀMÑ ZM  I e ̧ FüþcQ¦Fe ̧ FZÔ ¦FeO F
ÃFZÂF IZ  W S `¹FF AüS  S Fþ§FFM  ÃFZÂF IZ 
MÑ FaÀF´FûM Ê³F¦FS  ̧ FZÔ AU`²F ́ FM FJF
¦FûQF¸F ́ FS  L F´FZ¸FFS e I eÜ L F´FZ¸FFS e
IZ  QüS F³F ́ Fbd»FÀF ³FZ °FI S e¶F³F °Fe³F
MÑ I  ́ FM FJF þ¶°F I S  ¦FûQF¸F I û
ÀFeþ I S  dQ¹FFÜ EÀFO eE¸F
ÀFQS /ªUFBaM  ̧ FdþÀMÑ ZM  ́ Fi±F¸FZVF
Ib ¸FFS  I û MÑ FaÀF´FûM Ê³F¦FS  ̧ FZÔ AU`²F
´FM FJF IZ  ¦FûQF¸F I e þF³FI FS e
d¸F»Fe ±FeÜ 

ÀFZÔMÑX»F ̧ FZÀF ̧ FZÔ EIY ¶FFSX JF³FF JF³FZ IYF þb¸FFÊ³FF 20 WXþFSX 
»»FFJJ³³FFDD  ÜÜ  »FJ³FD  dUVUdUôF»F¹F IZ  EI  L FÂF ́ FS  A³Fd²FI È°F ø ´F ÀFZ ÀFZÔMÑ »F
¸FZÀF ̧ FZÔ JF³FF JF³FZ ́ FS  20 W þFS  ÷ ´F¹FZ I F þb¸FFÊ³FF »F¦FF¹FF ¦F¹FF W `Ü ¹FW  A¶F
°FI  I F L FÂF ́ FS  »F¦FF¹FF ¦F¹FF ÀF¶FÀFZ ¶FOÞ F þb¸FFÊ³FF ¶F°FF¹FF þF S W F W `Ü ̧ Fc»F ø ´F
ÀFZ ¶Fd»F¹FF I F S W ³FF UF»FF ¹FW  L FÂF »FJ³FD  ̧ FZÔ S W I S  ́ FPÞ FBÊ I S °FF W `Ü ¶FeE
dõ°Fe¹F U¿FÊ I F L FÂF AF¹Fb¿F »FJ³FD  IZ  ³¹Fc W `QS F¶FFQ ÃFZÂF ̧ FZÔ dI S FE IZ  ̧ FI F³F
¸FZÔ S W °FF W `Ü ¶Fe°FZ 3 dÀF°F¸¶FS  I û BÀFZ ÀFZÔMÑ »F ̧ FZÀF ̧ FZÔ JF³FF JF°FZ W bE ́ FI OÞ F ¦F¹FF
±FFÜ AFS û´F W ` dI  ¹FW  ̧ FZÀF ̧ FZÔ A³Fd²FI È°F ø ´F ÀFZ JF³FF JF³FZ ́ FW ba¨F ¦F¹FFÜ ·Fûþ³F
I e ÀFbdU²FF dÀFRÊ  L FÂFFUFÀF IZ  L FÂFûÔ IZ  d»FE W `Ü 

³FE ́ F`MX³FÊ ́ FSX AFþ ÀFZ WXû¦Fe
´FeÀFeEÀF-18 ̧ Fb£¹F ́ FSXeÃFF  
´́FFii¹¹FFFF¦¦FFSS  FFþþÜÜ  »FûI  ÀFZUF AF¹Fû¦F I e
´FeÀFeEÀF 2018 ̧ Fb£¹F ́ FS eÃFF VFbIi UFS 
ÀFZ VFbø  W û¦FeÜ ́ FS eÃFF 18 ÀFZ 22
A¢°Fc¶FS  °FI  ́ Fi¹FF¦FS Fþ AüS  »FJ³FD 
¸FZÔ ¶F³FFE ¦FE 41 IZÔ ýiûÔ ́ FS  W û¦FeÜ ́ FW »Fe
¶FFS  ¹FW  ́ FS eÃFF ³FE ́ F`M ³FÊ ́ FS  AF¹Fûdþ°F
I e þFE¦FeÜ BÀF¸FZÔ EI  U`I d»´FI  dU¿F¹F
IZ  Qû ́ FiV³F ́ FÂF W ûÔ¦FZÜ ́ FcUÊ ̧ FZÔ ÀFF¸FF³¹F
A²¹F¹F³F IZ  Qû ́ FiV³F ́ FÂF W û°FZ ±FZ »FZdI ³F
A¶F BÀFIZ  ̈ FFS  ́ FiV³F ́ FÂFûÔ I e ́ FS eÃFF
W û¦Fe þ¶FdI  ÀFF¸FF³¹F dW ³Qe AüS  d³F¶Fa²F
IZ  ́ FiV³F ́ FÂF ́ FcUÊU°F S W ZÔ¦FZÜ 

R`YÀF»FûÔ IZY dIiY¹FF³U¹F³F ̧ FZÔ QZSe ́ FS ÀF£°F ³FFSF¬F¦Fe þ°FFBÊ 

IÈYd¿F ÃûÂF IYe 155 IYSXûOÞX
IYe ́ FdSX¹FûªF³FFEa ̧ FaªFcS
»F£F³FDY l ´Fi¸Fb£F ÀFa½FFQQF°FF

´FiQZVF IZ  ¸Fb£¹F ÀFd¨FU SFþZ³ýi Ib ¸FFS
d°FUFSe ³FZ SF¿MÑ e¹F I Èd¿F dUI FÀF ¹Fûþ³FF
IZ  °FW °F ̧ FÔþcS I e ¦FBÊ ́ FdS¹Fûþ³FFAûÔ IZ 
d»FE R` ÀF»FûÔ IZ  dIi ¹FF³U¹F³F ̧ FZÔ QZSe ́ FS
ÀF£°F ³FFSF¬F¦Fe þ°FFBÊ W `Ü C ³W ûÔ³FZ d³FQZÊVF
dQE W Ồ dI  A¦F»FZ 15 dQ³F IZ  A³QS d»FE
¦FE R` ÀF»FûÔ I F A³Fb´FF»F³F W S QVFF ¸FZÔ
ÀFbd³FdV¨F°F I SFEÔÜ R` ÀF»FûÔ IZ  A³Fb́ FF»F³F
¸FZÔ QZSe U dP »FFBÊ I e dþ¸¸FZQFSe °F¹F I e
þFEÜ UW eÔ C ³W ûÔ³FZ 155 I SûOÞ  ÷ ´F¹FZ I e
¹Fûþ³FFAûÔ I û ̧ FÔþcSe ́ FiQF³F I eÜ

¸Fb£¹F ÀFd¨FU AFþ SF¿MÑ e¹F I Èd¿F
dUI FÀF ¹Fûþ³FF I e EÀFE»FEÀFÀFe ¶F`N I 
I e A²¹FÃF°FF I S SW Z ±FZÜ C ³W ûÔ³FZ SF¿MÑ e¹F
I Èd¿F dUI FÀF ¹Fûþ³FF IZ  °FW °F ¸FÔþcS
´FdS¹Fûþ³FFAûÔ I e ²Fe¸Fe ́ Fi¦Fd°F IZ  I FS¯F
28 R eÀFQe ²F³F J¨FÊ W û³FZ ́ FS ³FFSFþ¦Fe
þ°FFBÊÜ d³FQZÊVF dQE dI  31 A¢°Fc¶FS °FI 
I ¸F ÀFZ I ¸F 40 R eÀFQe AüS 30 ³FU¸¶FS
°FI  I ¸F ÀFZ I ¸F 60 R eÀFQe ½¹F¹F
ÀFbd³FdV¨F°F dI ¹FF þFE AüS BÀFZ ·FFS°F
ÀFSI FS ÀFZ dõ°Fe¹F dI À°F ́ FiF~ I S³FZ I e
I F¹FÊUFW e ÀFbd³FdV¨F°F I SFBÊ þFEÜ

115555  II  SSûûOOÞÞ    ÷÷  ´́FF¹¹FFZZ  II  ee  ¹¹FFûûþþ³³FFFFAAûûÔÔ
II  ûû  ¸̧FFÔÔþþccSSee::  C ³W ûÔ³FZ U¿FÊ 2019-20 IZ 
d»FE I Èd¿F, ´FVFb´FF»F³F, ¸F°À¹F, SZVF¸F,
C ôF³F, »F§Fb ÎÀF¨FFBÊ EUÔ ´FiQZVF IZ  I Èd¿F

dUVUdUôF»F¹F EUÔ ÀFÔÀ±FFAûÔ I e »F¦F·F¦F
155 I SûOÞ  ÷ ´F¹FZ I e ́ FdS¹Fûþ³FFAûÔ I F
·Fe A³Fb¸FûQ³F dI ¹FFÜ d³FQZÊVF dQE dI 
d³F¹F¸FF³FbÀFFS I F¹FÊUFW e ´FiF±Fd¸FI °FF ÀFZ
ÀFbd³FdV¨F°F I SFBÊ þFEÜ C ³W ûÔ³FZ I W F dI 
ÀF·Fe dU·FF¦F EUÔ ÀFÔÀ±FFEÔ »FF·FF±FeẾ FSI 
I F¹FÊIi ¸FûÔ ¸FZÔ dI ÀFF³FûÔ I û Ad²FI  ÀFZ
Ad²FI  »FF·F EUÔ A³FbQF³F I F ·Fb¦F°FF³F
O e´FeM e IZ  ¸FF²¹F¸F ÀFZ °FZþe ÀFZ I SFEÔÜ
C ³W ûÔ³FZ I W F dI  ¹Fûþ³FF IZ  °FW °F ÀFÈdþ°F
AUÀ±FF´F³FFAûÔ AüS  ´FdSÀF¸´FdØF¹FûÔ I e
VF°F-´Fid°FVF°F dþ¹Fû-M `Î¦F¦F I SF³FF
ÀFbd³FdV¨F°F dI ¹FF þFEÜ 

9977440000  ¦¦FFFF ÔÔUUûû ÔÔ  ¸̧FF ZZ ÔÔ  UU¸̧FFee ÊÊ  II  ¸̧´́FFûûÀÀMM  
BBII  FFBBÊÊ  II  ee  ÀÀ±±FFFF´́FF³³FFFF  WW  ûû¦¦FFee::  ßFe d°FUFSe ³FZ ́ FcUÊ
¶F`N I  ¸FZÔ d»FE ¦FE R` ÀF»FZ IZ  ¶FFUþcQ
´FVFb́ FF»F³F dU·FF¦F õFSF ´FFÔ̈ F ¸FW e³FZ °FI 

I F¹FÊQF¹Fe ÀFÔÀ±FF ³FFd¸F°F ³F dI E þF³FZ ́ FS
C ØFSQFd¹F°U °F¹F I S³FZ IZ  d³FQZÊVF dQEÜ
C ³W ûÔ³FZ ́ FiQZVF IZ  97400 SFþÀU ¦FiF¸FûÔ
¸FZÔ ´Fid°F SFþÀU ¦FiF¸F EI  U¸FeÊ I ¸´FûÀM 
BI FBÊ I e À±FF´F³FF IZ  d»FE 38.97
I SûOÞ I F A³Fb̧ FûQ³F dI ¹FFÜ d³FQZÊVF dQE
dI  Qû U¿FûË ̧ FZÔ À±FFd´F°F 155 »FFJ U¸FeÊ
I ¸´FûÀM  BI FB¹FûÔ ̧ FZÔ ÀFZ QÀF ́ Fid°FVF°F I F¹FûË
I F ·Füd°FI  ÀF°¹FF´F³F ÀFbd³FdV¨F°F
I SFEÔÜ¸Fb£¹F ÀFd¨FU ³FZ ́ FiQZVF ̧ FZÔ ¦FÔ¦FF ¶FZdÀF³F
IZ  08 þ³F´FQûÔ-I F³Fb́ FS ³F¦FS, SF¹F¶FSZ»Fe,
´Fi°FF´F¦FPÞ , R °FZW ´FbS, ´Fi¹FF¦FSFþ,
d¸FSþF´FbS, UFSF¯FÀFe EUÔ ¨F³Qü»Fe IZ 
100 ¦FiF¸FûÔ ̧ FZÔ ÀU¨L °FF E¢VF³F ́ »FF³F IZ 
A³°F¦FÊ°F ¢»FÀM S IZ  ̧ FF²¹F¸F ÀFZ þ`dUI 
JZ°Fe I û ¶FPÞ FUF QZ³FZ W Z°Fb 16.83 I SûOÞ 
I F A³Fb̧ FûQ³F ́ FiQF³F dI ¹FFÜ

¸Fb£¹F ÀFd¨F½F AFS IZ  d°F½FFS e ³FZ ¦Fb÷ ½FFS  I û SF¿MÑ e¹F I Èd¿F dUI FÀF ¹Fûþ³FF I e EÀFE»FEÀFÀFe
¶F`N I  I e A²¹FÃF°FF I eÜ 

RR  SS  ZZÔÔQQFF  ((¸̧FFWW  SS  FFþþ¦¦FFaaþþ))ÜÜ¸FW S Fþ¦Faþ
¸FZÔ ¦Fb÷ UFS  I û dQ³FQW FOÞ Z
AÀF»FW F²FFS e ¨FFS  ¶FQ¸FFVFûÔ ³FZ
E¨FO eER ÀFe ¶F`ÔI  R S ZÔQF IZ  I` VF
I FC aM S  U ¨FZÀM  ÀFZ 13 »FFJ ÀFZ
ª¹FFQF I e S I ¸F »FcM  »FeÜ EO eþe,
AFBÊþe S ZÔþ ÀF¸FZ°F dþ»FZ IZ  ÀF·Fe
AF»FF Ad²FI FS e ´FW ba¨F ¦FEÜ  Qû
¶FFBI  ́ FS  ÀFUFS  ̈ FFS  ¶FQ¸FFVF R S ZÔQF
E¨FO eER ÀFe ¶F`ÔI  ¸FZÔ Qû´FW S  12
¶FþI S  33 d¸F³FM  ´FS  §FbÀFZ ±FZÜ Qû
¶FQ¸FFVF W Z»F¸FZM  ́ FW ³FZ ±FZÜ I` ´F ́ FW ³FZ
Qû ¶FQ¸FFVF ̧ FbaW  ́ FS  ø ¸FF»F ¶FFa²FZ ±FZÜ
¶F`ÔI  IZ  AaQS  ´FW ba¨F°FZ W e ¨FFS ûÔ
¶FQ¸FFVFûÔ ³FZ d´FÀM »F d³FI F»F »Fe AüS 
I` dVF¹FS  dVFU¸F AûÓFF ´FS  d´FÀM »F
°FF³F QeÜ BÀF ́ FS  I` dVF¹FS  ³FZ  þ¸FF W bE
´F`ÀFF d³FI F»F I S  S J dQEÜ

E¨FOXeERYÀFe ¶F`ÔIY
ÀFZ 13 »FF£F »FcMZX 

»»FF££FF³³FFDD  ÜÜ ´FiQZVF ¸FZÔ ¦F³³FZ I e 0238
´FiþFd°F ̧ FZÔ »FF»F ÀFOÞ ³F (S ZO -S FM ) I F
S û¦F »F¦FF°FFS  R` »F°FF þF S W F W `Ü S Fª¹F
IZ  ¦F³³FF dUI FÀF dU·FF¦F ³FZ BÀF ¶FF¶F°F
dI ÀFF³FûÔ IZ  d»FE ÀFbÓFFU þFS e dI E W ̀ÔÜ
´FiQZVF IZ  ¦F³³FF AF¹Fb¢°F ÀFaþ¹F ·FcÀFS Zçe
³FZ BÀFI e S ûI ±FF¸F AüS  ´Fi·FFUe
d³F¹FaÂF¯F IZ  d»FE N ûÀF I Q¸F C N FE
þF³FZ IZ  d»FE AFQZVF dQ¹FZ W `ÔÜ C ³W ûÔ³FZ
I W F W ` dI  BÀF  S û¦F ÀFZ ´Fi·FFdU°F
B»FFI ûÔ ̧ FZÔ A¶F AF¦FZ ¦F³³FZ I e dI ÀFe
A³¹F ¶FZW °FS  ´FiþFd°F I F ¶Feþ
BÀ°FZ¸FF»F dI E þF³FZ IZ  d»FE
¸FFBIi û´»FF³F °F`¹FFS  dI ¹FF þFEÜ 

¦F³³FZ IYe 0238
´FiþFd°F ̧ FZÔ »F¦FF
»FF»F ÀFOÞX³F IYF SXû¦F

»F£F³FDY l ´Fi¸Fb£F ÀFa½FFQQF°FF

AF°FaI e §FbÀF´F`N  I e AFVFaI F I û QZJ°FZ
W bE ³FZ´FF»F ÀFe¸FF ÀFZ ÀFM Z C ØFS  ́ FiQZVF IZ 
dþ»FûÔ ̧ FZÔ A»FM Ê dI ¹FF ¦F¹FF W `Ü O eþe´Fe
Aû´Fe ÎÀFW  I F I W ³FF W ` dI  ¹FW  I Q¸F
EW d°F¹FF°F IZ  °FüS  ´FS  C N F¹FF ¦F¹FF W `Ü
´FiQZVF IZ  dI ÀFe ·Fe dþ»FZ ¸FZÔ AF°FaI e
³FW eÔ QZJZ ¦FE W `ÔÜ S Z»FUZ ÀFbS ÃFF ¶F»F
ÀF¸FÀ°Fe´FbS  IZ  ̧ FaO »F ÀFbS ÃFF AF¹Fb¢°F I e
°FS R  ÀFZ 14 A¢°Fc¶FS  I û þFS e ́ FÂF IZ 
¶FFS Z ̧ FZÔ ́ FcL Z þF³FZ ́ FS  C ³W ûÔ³FZ I W F dI  BÀF
´FÂF ̧ FZÔ dþÀF ÀFc̈ F³FF I F dþIi  W `, UW  EI 
¸FW e³FZ ÀFZ ·Fe ª¹FFQF ´FbS F³Fe W `Ü þFa¨F ¸FZÔ
BÀF ÀFc¨F³FF I e ́ Fbdá ³FW eÔ W bBÊ W `Ü ³FZ´FF»F
ÀFe¸FF ÀFZ ÀFM Z ́ FiQZVF IZ  dþ»FûÔ ̧ FZÔ ́ Fbd»FÀF
´FW »FZ ÀFZ A»FM Ê W `Ü °¹FûW FS ûÔ IZ  I FS ¯F
·Fe Ad°FdS ¢°F ÀF°FIÊ °FF ¶FS °Fe þF S W e W `Ü 

EO eþe þû³F ¦FûS J´FbS  I e °FS R  ÀFZ
O eþe´Fe ̧ Fb£¹FF»F¹F I û ¶F°FF¹FF ¦F¹FF W ` dI 
³FZ´FF»F ÀFe¸FF ́ FS  ́ FFa¨F AF°FaI e QZJZ þF³FZ
I e ÀFc¨F³FF ¦F»F°F W `Ü

AAFFSS  ´́FFeeEERR    II ZZ    ´́FFÂÂFF  ³³FF ZZ  CC  OO ÞÞ  FF¹¹FFFF
WW  ûûVV::´FiQZVF ̧ FZÔ AF°FaI e §FbÀF´F`N  I e ÀFc̈ F³FF

QS AÀF»F S Z»FUZ ÀFbS ÃFF ¶F»F
(AFS ´FeER ) IZ  ̧ FaO »F ÀFbS ÃFF AF¹Fb¢°F
ÀF¸FÀ°Fe´FbS  IZ  EI  UF¹FS »F ́ FÂF ÀFZ ÀFF¸F³FZ
AFBÊÜ BÀF ́ FÂF ̧ FZÔ 16 dÀF°Fa¶FS  I û ³FI W F
þa¦F»F (¦FûS J´FbS ) S Z»FUZ Ii FÎÀF¦F IZ 
d³FI M  AadI °F ÀFdUÊÀF ÀFZÔM S  IZ  ´FFÀF
´FFä F ÀFadQ¦²F ½¹Fd¢°F¹FûÔ I û QZJZ þF³FZ I F
dþIi  W `Ü BÀF¸FZÔ I W F ¦F¹FF W ` dI  ¹FZ ́ FFa¨FûÔ
½¹Fd¢°F EI  I FS  IZ  ́ FFÀF JOÞ Z W ûI S  ¹FW 
I W °FZ ÀFb³FZ ¦FE ±FZ dI  BÀF ¶FFS  I e
Qe´FFU»Fe I FR e ²F¸FFIZ QFS  W û¦FeÜ BÀFZ
´FcS F dW ³QbÀ°FF³F QZJZ¦FF AüS  ¹FFQ S JZ¦FFÜ 

AF°FÔIYe §FbÀF´F`NX IYe AFVFÔIYF
¸FZÔ ÀFe¸FF½F°FeÊ dªF»FûÔ ̧ FZÔ A»FMÊX

A»FMXÊ IYû »FZIYSX LXbMÐXMXe ́ FSX
¦FE ́ Fbd»FÀFIY¸FeÊ ¶Fb»FFE 
¸FZS N  Ü¸FZS N  þû³F ¸FZÔ °¹FûW FS ûÔ I û »FZI S 
A»FM Ê W `Ü BÀFIZ  ¸FïZ³FþS  ´Fbd»FÀFI d¸FÊ¹FûÔ
I e L bdMÐ M ¹FFa S Q I S  Qe ¦FBÊ W `ÔÜ C ³F
´Fbd»FÀFI d¸FÊ¹FûÔ I û UF´FÀF ¶Fb»FF¹FF þF S W F
W ` þû L bMÐ M e ´FS  ¦FE W bE W `ÔÜ B³W ZÔ 21
A¢°Fc¶FS  °FI  ÀFa¶Fad²F°F ±FF³FZ-I û°FUF»Fe
AüS  I F¹FFÊ»F¹F ¸FZÔ AF¸FQ I S F³FZ I F
¸FüdJI  d³FQZÊVF dQ¹FF ¦F¹FF W `Ü 

IbY¸·F ̧ FZÔ 150
ÀFF»F ́ FbSXF³Fe LXOÞXe
¹FFÂFF dRYSX VFbøY  
´́FFii¹¹FFFF¦¦FFSS  FFþþÜÜ  Ib ¸·F ̧ FZ»FF ́ Fi¹FF¦FS Fþ ̧ FZÔ EI 
³F¹FF A²¹FF¹F dR S  þbOÞ  ¦F¹FFÜ BÀF ¶FFS 
¸FZ»FF ́ FiVFFÀF³F ³FW eÔ þc³FF AJFOÞ Z IZ  ÀFa°FûÔ
IZ  ́ Fi¹FFÀF ÀFZ 150 ÀFF»F ÀFZ ¶FaQ L OÞ e ¹FFÂFF
dR S  ÀFZ VFbø  I e ¦FBÊ W `Ü C ØFS FJaO  IZ 
dUd·F³³F °Fe±FÊ À±FF³FûÔ ́ FS  W û³FZ UF»Fe ¹FW 
¹FFÂFF ́ Fi¹FF¦FS Fþ Ib ¸·F IZ  N eI  ¶FFQ W û°Fe
±FeÜ þû ¶FFQ ̧ FZÔ ¶FaQ W û ¦FBÊÜ ¶FaQ ́ FOÞ e BÀF
¹FFÂFF I û BÀF ¶FFS  Ib ¸·F ¸FZ»FZ IZ  ¶FFQ
C ØFS FJaO  ̧ FZÔ VFbø  dI ¹FF þF S W F W `Ü

ÀFaÀIYÈ°F ̧ FWXFdUôF»F¹FûÔ ̧ FZÔ
d³F¹Fbd¢°F IYF SXFÀ°FF ÀFFRY  
´́FFii¹¹FFFF¦¦FFSS  FFþþÜÜ ´FiQZVF IZ  ÀFaÀI È°F
¸FW FdUôF»F¹FûÔ ¸FZÔ ´FiF¨FF¹FÊ U A²¹FF´FI ûÔ
I e ·F°FeÊ ́ FidIi ¹FF ́ FcS e I S ³FZ ̧ FZÔ AF S W e ¶FF²FF
ÀF¸FF~ W û ¦FBÊ W `Ü B»FFW F¶FFQ C ©F
³¹FF¹FF»F¹F ³FZ EI  QVFI  ÀFZ BÀF ·F°FeÊ ́ FS 
»F¦Fe S ûI  W M F³FZ IZ  EI »F ́ FeN  IZ  R` ÀF»FZ
IZ  dJ»FFR  S Fª¹F ÀFS I FS  I e dUVFZ¿F
A´Fe»F JFdS þ I S  Qe W `Ü¹FW  AFQZVF
³¹FF¹F¸Fcd°FÊ VFdVFI Fa°F ¦Fb~F EUa ³¹FF¹F¸Fcd°FÊ
EÀFEÀF VF¸FVFZS e I e JaO ´FeN  ³FZ dQ¹FF W `Ü 

¦¦FFOO ÞÞ  üüSS  FF//dd³³FF¨̈FF»»FFüü»»FF  ((¸̧FFWW  SS  FFþþ¦¦FF aaþþ))ÜÜ
¦FûÀFQ³F ¸F²FUd»F¹FF ¸FZÔ ¦FûUaVFe¹F
´FVFbAûa IZ  ¸FS ³FZ I F dÀF»FdÀF»FF ³FW eÔ
±F¸FF W `Ü ¦Fb÷ UFS  I û ·Fe AFN  ¦FF¹FûÔ IZ 
¸FS ³FZ I e J¶FS  W `Ü ¶Fb²FUFS  I û 12
¦FF¹FZÔ AüS  ¶FL OÞ ûÔ I e ̧ Fü°F W û ̈ FbI e W `Ü
Qû dQ³F ̧ FZÔ ¹FW Fa Ib »F 20 ́ FVFb Q¸F °FûOÞ 
¨FbIZ  W `ÔÜ ́ FVFb d¨FdI °ÀFI ûÔ ³FZ ¦FF¹FûÔ I F
´FûÀM ¸FFM Ȩ̂ F I S  dS ´FûM Ê O eE¸F I û ·FZþ

Qe W `Ü dþ¸¸FZQFS ûÔ I F I W ³FF W ` L bMÐ M F
´FVFbAûa IZ  ´FZM  ¸FZÔ ´FFG»Fed±F³F W û³FZ ÀFZ
´FVFbAûa I e ̧ Fü°F W û S W e W `Ü 

¦FûÀFQ³F ̧ FZÔ »FF´FS UFW e ¶FS °F³FZ ́ FS 
L W  Ad²FI FdS ¹FûÔ IZ  d³F»Fa¶F³F IZ  ¶FFQ
¸FW S Fþ¦Faþ ̧ FZÔ ³FE O eE¸F O FG. C «U»F
³FZ ¨FFþÊ »FZ³FZ IZ  ¶FFQ ¶Fb²FUFS  I û
¦FûÀFQ³F ¸F²FUd»F¹FF I F d³FS eÃF¯F
dI ¹FF ±FFÜ

¸F²FUd»F¹FF ¦FûÀFQ³F ̧ FZÔ AFNX AüSX ¦FF¹FûÔ IYe ̧ Fü°F

¸FF¸FF ÀFZ ́ FSXZVFF³F LXFÂFF ³FZ ̧ FFa¦Fe B¨LXF¸FÈ°¹Fb 
¶¶FFSS  ZZ»»FFeeÜÜÀF¦FZ ¸FF¸FF IZ  C °´FeOÞ ³F IZ  °Fa¦F
AFI S  ¶FeEÀFÀFe I e L FÂFF A³FF UFdþQ
³FZ S F¿MÑ ´Fd°F ÀFZ B¨L F¸FÈ°¹Fb ¸FFa¦Fe W `Ü ÀFcR e
M û»FF I e A³FF UFdþQ ³FZ S F¿MÑ ´Fd°F I û
·FZþe d¨F™ e ¸FZÔ ¸FF¸FF ´FS  ¦Fa·FeS  AFS û´F
»F¦FFE W `ÔÜ ́ FiFG´FM eÊ IZ  d»FE ¶FFS -¶FFS  R þeÊ

¸FbI Q¸FZ QþÊ I S F³FZ I e ¶FF°F I W e W `Ü A³FF
³FZ ́ Fbd»FÀF I e I F¹FÊ´Fi¯FF»Fe ́ FS  ·Fe ÀFUF»F
C N FE W `ÔÜA³FF ³FZ ¶F°FF¹FF dI  C ÀFIZ  ̧ FF¸FF
AFR °FF¶F AF»F¸F AS ¶F ̧ FZÔ S W °FZ W ̀ÔÜ C ³W ûÔ³FZ
R þeÊ I F¦FþF°F ÀFZ C ³FIZ  §FS  I F ¶F`³FF¸FF
dI ÀFe ½¹Fd¢°F I û I S  dQ¹FFÜ 

ÀMXZVF³F ̧ FFÀMXSX ³FZ SXZ»F IY¸FÊ̈ FFSXe IYû AFGdRYÀF ̧ FZÔ OXaOXZ ÀFZ ́ FeMXF
¶¶FFSS  ZZ»»FFeeÜÜ ´FcUûÊØFS  S Z»FUZ Bªþ°F³F¦FS  S Z»F ̧ FaO »F IZ  EI  ÀM ZVF³F ̧ FFÀM S  ³FZ ̈ F°Fb±FÊ
ßFZ¯Fe S Z»F I ¸FÊ¨FFS e I û AFGdR ÀF ̧ FZÔ W e O aO ûÔ ÀFZ ́ FeM FÜ BÀF §FM ³FF I F EI  ¹FFÂFe
³FZ UedO ¹Fû ¶F³FFI S  UF¹FS »F I S  dQ¹FFÜ AF³F³F-R F³F³F ̧ FF¸F»FZ ̧ FZÔ þFa¨F d¶FN F Qe
¦FBÊÜ AFS û´Fe ÀM ZVF³F ̧ FFÀM S  ³FS ¸Fc C ´FF²¹FÃF ·Fe W `Ü 

´Fi¹FF¦FSXFþ l¸Fb£¹F ÀFaUFQQF°FF
C ©F°FS  dVFÃFF ÀFZUF AF¹Fû¦F ³FZ ¦Fb÷ UFS  I û
·Fc¦Fû»F IZ  AdÀFÀM ZÔM  ́ FiûRZ ÀFS  I F Aad°F¸F
´FdS ¯FF¸F §Fûd¿F°F I S  dQ¹FFÜ BÀF dU¿F¹F IZ 

d»FE 48 AdÀFÀM ZÔM  ́ FiûRZ ÀFS  ̈ Fb³FZ ¦FE W `ÔÜ
B³F¸FZÔ ÀFZ 31 ÀFF¸FF³¹F, 12 Aû¶FeÀFe AüS 
´FFa¨F A³FbÀFcd¨F°F þFd°F IZ  W `ÔÜ

ÀFd¨FU UaQ³FF dÂF´FFN e ³FZ ¶F°FF¹FF dI 
BÀF dU¿F¹F IZ  d»FE W bBÊ d»FdJ°F ́ FS eÃFF ̧ FZÔ
270 ́ FS eÃFF±FeÊ ÀFR »F W bE ±FZ, B³F¸FZÔ ÀFZ
245 BaM S ½¹Fc ¸FZÔ VFFd¸F»F W bEÜ 23

dÀF°Fa¶FS  ÀFZ VFbø  BaM S ½¹Fc ¦Fb÷ UFS  I û
ÀF¸FF~ W bAF, dþÀFIZ  ¶FFQ W bBÊ AF¹Fû¦F
I e ¶F`N I  ̧ FZÔ ́ FdS ¯FF¸F §Fûd¿F°F dI ¹FF ¦F¹FFÜ
ÀFd¨FU ³FZ ¶F°FF¹FF dI  ́ FdS ¯FF¸F AF¹Fû¦F I e
UZ¶FÀFFBM  ́ FS  QZJF þF ÀFI °FF W `Ü

C ²FS ,ÃFZÂFe¹F ́ F¹FÊM ³F Ad²FI FS e I F
´FdS ¯FF¸F ·Fe §Fûd¿F°F I S  dQE ¦FE  W`Ô Ü

·Fc¦Fû»F IZY 48 AdÀFÀMXZÔMX ́ FiûRZYÀFSX d¸F»FZ
CX©F°FSX AF¹Fû¦F

AFªF IYF dQ³Frr ¸FbSXFQF¶FFQ VFbIiY½FFSX 18 A¢°Fc¶FSX  2019 ´FiQZVF2007 ¸FZÔ ´FFdIYÀ°FF³F IYe ´FcUÊ ´Fi²FF³F¸FaÂFe ¶FZ³F¬FeSX ·FbMÐXMXû
¸FûMXSXIYFSX SX`»Fe ̧ FZÔ AF°¸F§FF°Fe WX¸F»FZ ̧ FZÔ ¶FF»F-¶FF»F ¶F¨FeÔÜ

¸Fb£°FFSX IZY ¶FmMXm ÀFm IYSXûOÞXûÔ IZY AÀF»FWXm ¶FSXF¸FQ
»FJ³FDY l ´Fi¸FbJ ÀFÔ½FFQQF°FF 

¶FFW b¶F»Fe d½F²FF¹FI  ̧ Fb£°FFS  AÔÀFFS e IZ 
¶FmM m A¶¶FFÀF AÔÀFFS e IZ  dQ»»Fe dÀ±F°F
AF½FFÀF ÀFm ¶Fb²F½FFS  S F°F I S ûOÞ ûÔ ÷ ´F¹Fm IZ 
L W  AÀF»FW m AüS  ÀFFPÞ m ¨FFS  W þFS 
I FS °FcÀF ¶FS F¸FQ W bEÜ »FJ³FD  Ii FB¸F
¶FiFÔ¨F IZ  ÀFF±F dQ»»Fe ´Fbd»FÀF ³Fm ¹FW 
I FS Ê½FFBÊ dQ»»Fe IZ  ¶FÀFÔ°FIba þ dÀ±F°F
AF½FFÀF ́ FS  I eÜ 

A¶¶FFÀF ³FmVF³F»F VFcM S  S W F W `Ü C ÀFIZ 
§FS  ÀFm ¶FS F¸FQ dS ½FF»½FS , ¶F³QcI  AüS 
I FS °FcÀF BM »Fe, AFdÀMÑ ¹FF, À»Fû½Fmd³F¹FF
ÀFm JS eQe W bBÊ W `Ü »FJ³FD  ´Fbd»FÀF ³Fm
C ÀFIZ  dJ»FFR  12 Aöc ¶FS  I û
¸FW F³F¦FS  I û°F½FF»Fe ¸FmÔ EI  W e VFå
»FFBÀFmÔÀF ́ FS  ́ FFÔ̈ F AÀF»FW m JS eQ³Fm AüS 
R þeÊ °FS eIZ  ÀFm VFå »FFBÀFmÔÀF I û dQ»»Fe
À±FF³FF³°FdS °F I S F³Fm I F ¸FbI Q¸FF QþÊ
I S F¹FF ±FFÜ A¶¶FFÀF AÔÀFFS e I e

d¦FS µ°FFS e I e I ½FF¹FQ ·Fe VFbø  I S  Qe
¦FBÊ W `Ü BÀF ̧ FbI Q¸Fm I e þFÔ¨F IZ  QüS F³F
W e ́ F°FF ̈ F»FF ±FF dI  A¶¶FFÀF AÔÀFFS e ³Fm
VFå »FFBÀFmÔÀF ¶F³F½FF³Fm AüS  d½FQmVFûÔ ÀFm
AÀF»FW m JS eQ³Fm ¸FmÔ ·Fe I BÊ R þeÊ
QÀ°FF½FmþûÔ I F BÀ°Fm̧ FF»F dI ¹FF W `Ü BÀFIZ 
¶FFQ W e EÀFEÀF´Fe I »FFd³Fd²F ³F`±FF³Fe ³Fm
EEÀF´Fe MÑ FÔÀF¦Fû¸F°Fe Ad¸F°F Ib ¸FFS  AüS 
Ii FB¸F ¶FiFÔ̈ F I û »F¦FF¹FF ±FFÜ BÀF M e¸F I û
W e ́ F°FF ̈ F»FF ±FF dI  A¶¶FFÀF AÔÀFFS e IZ 
dQ»»Fe dÀ±F°F ¶FÀFÔ°FIb þ AF½FFÀF ´FS 

²FûJF²FOÞ e I S  JS eQm ¦FE dS ½FF»½FS ,
¶F³QcI  ½F I FS °FcÀF S Jm W `ÔÜ ´Fbd»FÀF ÀFm
¸FQQ »FmI S  Ii FB¸F ¶FiFÔ¨F ³Fm A¶¶FFÀF IZ 

§FS  L F´FF ̧ FFS FÜ A¶¶FFÀF §FS  ́ FS  ³FW eÔ ±Fm
AüS  ½FW FÔ ¸FüþcQ »Fû¦FûÔ ³Fm ´Fbd»FÀF
I FS Ê½FFBÊ I F d½FS û²F dI ¹FFÜ

»F£F³FDY ̧ FZÔ ̧ FbIYQ¸FF
● EÀFM eER  ³Fm L W  dQ³F ´FW »Fm

C þF¦FS  dI ¹FF ±FF Jm»F, ¸FW F³F¦FS 
±FF³Fm ¸FmÔ QþÊ W bAF ±FF ¸FbI Q¸FF 

● d¶F³FF À±FF³Fe¹F ±FF³Fm ´FS  ÀFc¨F³FF
dQE dQ»»Fe À±FF³FFÔ°FdS °F I S F
d»F¹FF ±FF VFå »FFBÀFmÔÀF 

¸Fb£°FFS  IZ  ¶FZMZ  IZ  dQ»»Fe dÀ±F°F §FS  ÀFZ ¶FS F¸FQ AÀF»FWZ 
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