IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

I

Two moving hands one relative speed

The dial in two units

A clock has 60 minute spaces
of 6° each and 12 hour spaces /<
of 30° each. One hour space [f~
contains five minute spaces. |
A minute space measures
distance around the diai;

One hour space

(30°)

One minute
space

(6)

J

a minute measures elapsed
time.

Both hands move

Five minute spaces
(= one hour space)

o . By .
The minute hand turns 6° per 6° per minute | Relative speed
minute. The hour hand turns Minute hand /-\ =6=0.5
0.5°, or one-half degree, per > = 55%
minute. Their relative speed is 0.5° per minute = 1L.°
6-0.5=5.5°% or 11,° per Hour hand ¥ he 2
g T 2 P r ek per minute.
minute. /
Gain in one hour |
Gain:
In 60 minutes, the minute hand 60 =5=55
covers 60 spaces while the spaces
hour hand moves five. The =330
gain is therefore 55 spaces, o / o Troone mincte
equivalent to 330°. In one ~S—" ' the gain is ;
minute, the gain is 11/, of [ Minute hand Hour “hand: 11/, of a space
‘ 60 spaces '. 5 spaces | | 12 i
(m 60 mmutes) L (in 60 minutes) .

& space.

Time to close & gap

[1°ofgin — f vt |

One degree of relative gain

takes 2/11 minute. One minute LI space  —» Ti— minutes |

space takes 12/;; minutes. = e )

To gain g spaces, use ' Fﬂ spaces —» time = ff

time = 1.21% minutes. L minutes

Do not put a degree value % ~
|

sf.mlght into this space formula: N
30° is five spaces, so its gain
time is 60/;) minutes. = .
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One method handles Jclfnree positions
Start at H o’clock

Minute hand
Use H =0 at twelve. At H ; 2 \ at twelve
o’clock, the minute hand
points to twelve and the k ol o
hour hand is 5H minute 4 W 5H minute
spaces ahead. That initial b/ spaces ahead

lead is the starting gap.

Choose the required relative 3-01-in .

For coincidence, use 9 = 5H. Coincidence Opposite Right angle
For opposite hands, use (9 = _5H) (9= 5H +30) (g 5* E;H +1155)

9=5H+30. For aright angle,
test both g = 5H - 15 and
g9 =5H+15. The required
separation is zero, thirty or
fifteen spaces respectively.

Reduce by full laps

Add or subtract sixty spaces ———— h N

to bring the gc:clr} into the o ¢ ;ose Reguce
range zero to fifty-nine. A

rel.:?twe, gain dlffezng by a lead B (5H, = +£)5,0 =) 124
whole lap gives the same SH + 30, (to 0-59) 11
hand relationship. Then ) | oH2 15) g
compute M = 129 minutes
after H. 11

Check the hour boundary

Keep a candidate only if r ( QLM< 60 )

0< M<60 for the hour ;

beginning at H. For the gains H o:’OCk neXt+hour
in these problems, g = 55 gives @ O

M = 60 and belongs to the .
next hour. The half-open
interval convention counts
a boundary event once,
never twice.
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Coincidences in the first half of the dial

Derive the formula

Coincidence means closing the initial
5H-space lead. Thus M = 5H x 12/11 =
60H/11 minutes after H. The hour
hand's continuing motion is already
included in the relative-speed factor.

Initial lead of
HOUR hand
= 5H spaces

(M =5Hx12/11 )
B o 0
\ (minutes after H)j

From one to three
Between one and two, gain
five spaces: M = 60/11 =
5 5/11 minutes past one.
Between two and three,
gain ten: M = 120/11 =
10 10/11 minutes past two.

From three to five
Between three and four,
gain fifteen: M = 180/11 =
16 4/11 minutes past three.
Between four and five,
gain twenty: M = 240/11 =
21 9/11 minutes past four.

From five to six

Gain twenty-five spaces:
M = 300/11 = 27 3/11
minutes past five.

The tempting answer 3:15
for the earlier example is
wrong because the hour hand e B
has moved beyond three. Hour hand
Exact fractional minutes avoid > bae movel B
unnecessary rounding and . -' Levond three®
make the common 60/11 27 3/11 minutes past five \ (25 bl
pattern visible. :

€ H Gain (spaces) Coincidence M (minutes past H) )
1 R ___§ K. 5 Séll_p_ipuies_f_:st one |

2 10 10 10/11 minutes past two

3 15 16 4/11 minutes past three | [l
4 20 21 9/11 minutes past four | \\\
:-_5 25 27 3/11 minutes past five 1

Sources: Day 29 Source Index | Topic 288
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Coincidences From six to twelv

Six seven and eight
For H =6, gain thirty spaces: /4
360/11 = 32 8/11 minutes past six. = S~
For H=1, gain thirty-five: -
420/11 = 38 2/11 past seven.
For H=8, gain forty: I
480/11= 43 7/11 past eight. -

= - i
—= =

Nine and ten e H | Gain (spaces) Coincidence time =)
For H= 9, gain forty-five 6 | 30 | 328imnp ""."'” past six |
spaces: 5409‘/11 4 49)!1 /11 7 35 38 2/11 min past seven
minutes past nine. | 8 | 40 | 437/11 min past eight
k: 3B g 45 49 1/11 min past nine
Fer =il daln it 10 50 54 6/11 min past ten
600/11 = 54 6/11 past ten. R 55 60 min (12:00) |

The eleven-to-twelve exception sz

For H = 11, gain fifty-five spaces: ¢/~
660/11 = 60 minutes. This is exactly /-
twelve o’clock, not a coincidence
strictly between eleven and twelve.
Between eleven and one there is
Jjust one, at twelve.

Verify the seven-o'clock example

At M = 420/11, the minute hand’s At M= 420/11:\]
relative angular gain is 5.5 x420/11 = 210°. relative gain

This equals 30 x 7, the initial lead. = 5.5 x 420/11
Therefore |210 - 210] = 0°, 3 ﬁéox ; 1
confirming coincidence. (initial lead). )

Every listed result includes
movement of both hands. 7:38 2/11 « hands coincide

Sources: Day 29 Source Index | Topic 288
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OEposite hands before and after six

—F s,

Add half a circle IOy
Opposite hands are thirty g | (H=0to 4) |
spaces, or 180°, apart. (ﬁgt |
Start with g = 5H + 30. Yy | 9= 30,3540,

J spaces) | 4550
For H=0 to 4, this gives | “: hrh
gains from thirty to fifty | (all within |
spaces, all within the hour. Opposite directions L the hour) /;

(schematic) T

Before six

Between two and three,
g =40, so M =480/ = 433—1
minutes past two.

Between three and four,
g =45, 50 M=540/11 = 49-}1—
past three.

Betwee two and three Between three and four

Check: |90—270| = 180°, M= 433’{1, M =49 1_11
The boundary exception ot
A M e o B Al six o’clock
=5, g =55 gives
sixty minutes: exactly six o

b
| [ o™

position strictly between
five and six. 9
At H = 6, reduce sixty

spaces to zero, giving

six o'clock itself.

After six S

For H=6 to 11, subtract (5 = 5H - 30
sixty from 5H + 30 to use | @'_'_6 to 11)

= W

o’clock. There is no opposite | |
|

No opposite position 6
strictly between
five and six

g = 5H - 30. o
Between eight and nine, BG:KQ:;:GI‘_Q t

g =10 gives 10 1%11 minutes M= 100

past eight. 11 ; ‘
Between nine and ten, Between nine Bez':je'; I_::ghf Bet:;ejnt ::‘ne
g= 15 gives 16 4m past nine; —> and ten 7 Ty
|270 - 90| = 180°. M= 161 M=10= M=16;
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Right angles have two possible sides
Two gains to test

A right angla is fifteen

spaces, or 90°, from the f:ﬂgﬁ? I:;E:‘:;
hour hand. The minute hand (5H + 15) (5H - 15)
may be behind or ahead,

50 calcuiate both 5H - 15
and 5H + 15, reducing by

a full sixty-space lap when Hour-hand reference
needed. Relative-position schematic, not a clock reading
* . e = .. T < Il(__.-— — =
Between five and six . HS5 computation B 120 _ 10 |
The initial lead is twenty-five |pitial: 25 spaces | 11 11
spaces. Gains are ten and | /\ | | minutes past five
forty. Times are 120/11= | | 4;30_'_"""_
10 10/11 minutes and 480/11= |  ¢10 g40 | | | 4347
minutes past five. :_, | minutes past five
43 7/11 minut t fi Gam (spaces) &\ t P tf
Between six and seven - i 130 "
SREWYTTN Hé computation . 16 11
e lead is thirty spaces. _ e ! utes ast six
Gains fifteen and forty-five | Initial: 30 spaces i g : '
give 180/11 = 16 4/11 and | /\ 540 = 494
540/11 = 49 1/11 minutes [ ¢ | utes ast Six
past six. Substitution gives 915 945 un P :
|180 — 90| = 90° and Gain (spaces) , [180-90] =90
|180 - 270| = 90°. e o . o |'180 — 270| =
Between eleven and twelve 3 B o0
The lead is fifty-five spaces. H11 computation - (reduced by 60) |
One gain is forty; the other Initial: 55 spaces e —————
is seventy, reduced to ten. ¢ | 431_ minutes
Thus the times are 43 7/11 \ /\ : 3%1 o j
and 10 10/11 minutes past : 0510} past eleven
eleven. Testing only one sign 940 97 i - 10 :
loses a valid event. Both ‘ : 1037 minutes |
results should be ordered Gain (spaces) | Itl Immn |
chronologically when presenting e e e o, g past Gicke '
the final pair. S~ /
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Why two hours have only one r{ght an_qle

Between two and three

[ M=60
The gains are 10-15=-5 and AN : (exacﬂy .
10 +15 = 25. Add sixty to the \| | three o'clock)
negative candidate: =5 + 60 = 55, e
which produces M = 60, exactly JB

three o’clock.

The valid interior result

Only g = 25 remains inside
two-to-three. It gives

M = 300/11 = 27 3/11 minutes
past two. The right angle at
three belongs to the hour
beginning at three under the
counting convention.

Between eight and nine

The gains are 40-15 = 25
and 40 + 15 = 55, Again,
fifty-five means the next "
exact hour. Thus there is one
interior event, at 27 3/11
minutes past eight;
|240 - 150] = 90°.

minutes |
past eight

Z2 .| |240-150] = 90°
- p— S
i o o

Count the boundary once

Most hours contain two right-angle events. The two-to-three and eight-to-nine
hours contain only one each. Equivalently, the two-hour spans two-to-four and
eight-to-ten contain three events, not four. Three o'clock and nine o'clock must not

be counted on both sides of the hour boundary.

9=25 - M=273 [ g=55-—> M=60

Two-to-four: 2 (past two) (next o'clock) .
three events : 0/ 0/ - 1l
(not four) 2:27 % 3:00 3:32 &
(count once) (past 3)
"9=25—>M=27% g=55—> M=60
; Eighf;—ta_—ten: g ra (past eight) (next o'clock) 10
three events | 0/ 0./ % o
(not four) 8:27 % 9:00 9:32 £
(count once) (past 9)
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Use the angle formula as a check

The angular separation

At H hours and M minutes,
compute |30H - 5.5M|. Tt gives
the angular separation before

choosing the smaller of an angle __ )
and its reflex counterpart. The * _g

required values here are zero,
180°, or 90° and 270°.

Check a coincidence

Between seven and eight,

M = 420/11. Then 5.5M = 210 =

30x 7, so the result is zero.
Solving 30H - 5.5M = 0 also
directly gives M = 60H/11.

Check opposition

Between three and four,

M = 540/11. The formula gives
[90 - 270| = 180°. Between
nine and ten, M = 180/11 gives
[270 - 90| = 180°. Opposite
positions can arise before or

after the minute hand catches
the hour hand.

Check a right angle

Between eight and nine, |
M = 300/11 gives |240-150] =
90°. A computed 270° also
represents a 90° smaller angle.
Keep units consistent: 5.5 is
degrees per minute, while 12/11
is minutes per minute-space of
relative gain.

Sources: Day 29 Source Index | Topic 288

| 30H -5.5M |
— =30x7-55x420/11
| =210-210=0

(0 )

H=3, M=>540/11
|30H - 5.5M|
= [90 - 270| = 180°

| H=9, M=180/11
- [30H-55M]| —»] 180"[
=]270- 90| = 180°

(H=8, M=300/11 |
- |3oH-55M | 90°
| =|240-150] = 90° |

- 180°

90°

90° /—@inor angle: 9@
- Reflex angle: 270]
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Count events over twelve hours and a day

Coincident and ogposite Coincidence _ Opposite hands

In a twelve-hour cycle there are
eleven coincidences and eleven
opposite-hand events. Each occurs
twenty-two times in twenty-four
hours. The missing interior intervals NG
are eleven-to-twelve for coincidence == =SS

and five-to-six for opposition. ————

[ Event " In 12 hours | In 24 hours )

__Cgig_ci}ieﬁ_c_e f ) 11 22 j
. Opposite hands 11 22

i

Right angles

Start from two per hour:  TEHL Right angles

2 x 12 = 24. Subtract one for A

two-to-three and one for A In 12 hours | 22
eight-to-nine. The result is e
twenty-two right angles in I_'_l g%y it J

twelve hours and forty-four -'
in a day. =

One straight line

Hands in the same straight line rfgmi‘qht line (both) ~ In 12 hours | In 24 hours |

may coincide or point oppositely. Coincide 1 22
Count both: 11 + 11 = 22 events

in twelve hours, or forty-four el i &4

in twenty-four. Counting only | Total 22 A4 50 )
opposite hands misses half of them.

Endpoints need a convention ST

Use a full cycle that includes its (one f-’“"t) )

starting instant and excludes its
ending instant, so the same boundary 2,
is counted once. Twelve o'clock closes ™% s
one cycle and opens another but is
still one event. For an arbitrary
stated interval, inspect its endpoints
separately rather than automatically
applying a whole-day total.

/RS
Opens

. another cycle

| gl

—
= ;f“%“ (starting instant)

i
u

one cycle |z
(ending instant) | - ==
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Workec( counts and s’cmght -line Jcurmzs

Neither endpoint is a coincidence. = %7
There is one in each hour begmmng e o
at three, four, five, six, seven and ° '
Eljl’lt, giving six even’cs.

Locate the six events it oo il

The minute offsets are respectively
164 (20 % | (273 (328 (3824 | (43 74
16 4/11, 21 911, 27 3/11, 32 8/11, ll mn{HJI maﬁ“JL mrn“! mn{“} mmuj . mm/ng

38 2/11 and 43 7/11. Matching each | e J
FEIET G

offset to its own hour is essential; %
'HrlﬂS& are not six times within a 3 A'r 5 é .'7 2 9'
smgle. hour‘. P.m. p-m. p-m. p.m. p-m. p.m- p.m.

Straight line between ten and eleven

Opposite Coincident
(21 9/11 min past ten) (54 €/11 min past ten)

Coincidence needs g = 50, giving
M = 600/11 = 54 6/11 minutes
past ten.

Opposition needs ¢ = 50 +30 = 80,
reduced to twenty, giving

M =240/11 = 21 %/11 minutes
past ten.

Present both in order

The two straight-line times are
therefore 21 9/11 and 54 6/11
minutes past ten. This worked
example combines the two meanings
of straight line and the full-lap
reduction. No multiple-choice shorteut
replaces identifying the correct
geometrical relationship first.

Straijhf—[me, times
(between ten and e[even)
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Day 29 | 7288/ P10 | Page 88 of 109
@iaswithdrravi | www.iaswithdrravi.com



]III IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

Successive meetings are not an hour apart

Gain a complete lap . @t o oy -~
After a coincidence, the .z-ﬂ_;i-l-l' 11 " e S 11121\ .
minute hand must gain 7/ PR\ SN 10 2
sixty spaces to meet the [f:g 3 5 N[ 9 31
hour hand again. At 12/11 \\ s 44 65 /it mniutes_ 4.
minutes per gained space, N&.7 ¢ 5.5 S 7 5 /4
the interval is 60 x 12/11 = ~ il =T g

720/11 = 65 3/11 minutes. - A coincidence l?c.‘";.‘_p:’“'rNext comadence,] |
(of' the hands) }n——-—ww (of the qﬁq_nds) )

Another derivation

Twelve hours contain 720 minutes 12 hours = 720 minutes
and eleven coincidence intervals. [
Dividing 720 by eleven gives the = Coincidence intervals = 11

same 65 5/11-minute spacing. The §
720 * 11 = 65 %1 minutes §.

minute hand’s own sixty-minute
relative to the moving hour hand. \ it

revolution is not its revolution

Find the next meeting

Start at 10 19/11 minutes

past two. Add one hour and . 10

5 5/11 minutes. The sum is 2 219 5/”
three hours and 16 4/11 R
minutes, matching the
coincidence formula for 3:16 4/ 113
H= 3. o

Correct-time comparison

If a normally geared clock’s hands
meet every 64 minutes of correct [f
external time, its meeting interval [
is 1 5/11 minutes too short, so the §
clock runs fast. The next panel
calculates the gain. Always state =SSR
which clock measures the interval; ~

an unsupported claim that this  (@us
means a loss is incorrect.

" 64 minutes

\ \(correct time) |

Sources: Day 29 Source Index | Topic 288
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A sixty~four-minute meeting interval means gain

Specify true time

Assume a standard clock with a
twelve-to-one hand-speed ratio.
Its hands coincide every 720/11,
or 65 5/11, minutes of its own
displayed time. Suppose observers =
measure only 64 minutes of 2
correct external time between
those meetings.

Calculate its rate

The clock advances 720/11 Rate = (720/11) + 64
displayed minutes during ._ 1
64 true minutes. Its rate is - 720/11 x ——

therefore (720/11) + 64 = 45/44 64

times the correct rate.
Since 45/44 exceeds one,
the clock is fast, not slow.

B

Convert to a daily gain

The excess rate is 45/44 —1=1/44. 4/ ~ Gain = 1,440/44
A true twenty-four-hour day = 360/11
contains 1,440 minutes, so the e [f = W
gain is 1,440/44 = 360/11 = o | = 32 8/11 minutes
32 8/11 minutes per true day.

64 true minutes

-
3 >

F e S RN M S _’[Rmﬂmﬂ_’ Gain = 32 8/11

720/11 displayed minutes (fast) ":L’;‘ffﬁ}[’“

D] s R . PR [tl] Pl D (! s o] [ TR o [ (|

Keep the premise consistent

Uniform speeding or slowing cannot
change the dispﬂlyed coincidence
interval of standard-geared hands.
Calling the sixty-four minutes the
watch’s own displayed interval would
be inconsistent with that mechanism.
The valid problem uses true time
and asks ff;r a gain.
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Probability measures likelihood

A number from zero to one

Probability describes how likely Impossible Equally Certain
an everL{i is. Zero means event likely event
impossible and one means

cef'tain. Values can be written J { l
as reduced fractions, decimals ? 1 ?
or percentages, but all represent 0 2 1
the same likelihood. 0% 50% 100%

Experimental Probabili’cy_ s

Count how many trials produced [
the event and divide by the total
trials. In an example of 1,000

coin tosses, 455 heads give -
455/1,000 = 0.455. Another 3

set of 1,000 tosses may give &
a different result.

Coin tosses

Heads: 455 =
Total trials: 1,000 | B

455 _ 1 E
Tooo = %455 [l

e - =

Dierre Simon ||

Theoretical probability v

Classical probabf[ity is calculated lace |
from possible outcomes without ;__ﬂ____ i
carrying out the experiment. It 1795 - Alesy
requires equally likely outcomes. fefinition

NCERT attributes the classical —ff = = ,
definition to Pierre Simon LU-P(O.CIB o — 4

in 1795.

How the two relate Experimental Theoretical
Ph d : PrObde[lt‘\j O'F

With many trials, experimental g heads (fair coin):

and theoretical probabi[ities are 455/1,000 = 0.455 %= _0.5

expected to be close, though a

finite run need not match exactly.
Probability is a part-to-whole

comparison, like a ratio of favourable
outcomes to all outcomes. It is not
a comparison of favourable outcomes
with unfavourable outcomes. Check

the denominator before simplifying _"*:‘.;"i Ex ecte d‘- to b;;fﬁse =t =
R e shsith =1 (fuith many trials) SR
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Experiment outcome and event

Experiment and trial 7

A random experiment is an action ///
whose result cannot be predicted |
in advance, such as tossing a coin,
throwing a die or drawing a card.
One performance is a trial: one
toss is one coin-toss trial.

Outcome and sample space

An outcome is one possible result, such as five on a die. The full collection
of possible outcomes is the sample space. For one die it is 1,2, 3,4, 5, 6.

An event collects outcomes

An event is a collection [ Sample space |

of outcomes favourable Experiment: of the experiment

to a stated condition. throw one die i (1] © e
The event “even number” e Cij B oih dimhere

contains two, four and
six. An elementary
event contains only one

= {246}

(3)
()

Elementary

outcome, such as ki

outcome, ; 5 event:

getting four”. @_ “getting four”
K C '6”] . 4

Equal likelihood

Equally likely outcomes each have the
same chance. Head and tail for a fair coin,
and all six faces of a fair die, satisfy
this condition. The words fair, unbiased,
at random and well-shuffled usuall
signal the intended equal-likelihood
assumption. Identify the elementary | i
outcomes first rather than assuming == T e e T
every named category is equally likely. . 5
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Count objects not unequal categories

number of outcomes |
favourable to event E @

The classical formula [—

P(E) equals the number of outcomes
favourable to event E divided by the / P(E) -
number of all possible outcomes,

provided the elementary outcomes
are equally likely. The condition is
part of the formula, not an optional
extra.

number of all
possible outcomes

(elementary outcomes

equally likely) B

| Five—;q;al-lm
.  likely balls:
AN | 4 red, 1 blue

. e

N P(red) = 5

A bag holds four red balls
and one blue ball. If each
ball is equally likely to be
drawn, there are five
elementary outcomes.
Four are red, so

P(red) = %= 80 per cent. S

Why one-half is wrong
Red and blue are two colour [_Counting colours:) (- Counting balls )

names, but they are not equally : Ny .
likely categories. Counting (incorrect) (correct):

colours would incorrectly give
one-half. The denominator must
count the five equally likely balls,
and the numera%or must count
the four favourable balls.

Apply the same discipline

For two coins, distinguish which
coin shows each face. For two
dice, distinguish the first die from
the second. Category labels such
as one head, one tail or a particular
sum can contain different numbers
of elementary outcomes. Equal-
looking labels do not guarantee

equal probability.

Die 1 Die 2
Sources: Day 29 Source Index | Topic 289
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Complements impossible events and certainty

Impossible and certain

An impossible event has no
favourable outcome and
probability zero. A sure event
includes every possible outcome
and has probability one. On one
die, a number above six gives
0/6 = 0; a number six or below

gives 6/6 =1.

Two-dice examples

A sum of thirteen is impossible:
0/36 = 0. A sum of twelve or
less is certain: 36/36 = 1. In
any finite equally likely sample
space, 0 < P(E) £ 1.

Bumber. aboe cixh
(.9.7): 0/6=0

(impossible) )

Number six or below

(1,2, 3,4,5,6):
6/6 =1
(certain) 9

An event and its complement

The complement, not E, occurs

Sample space Sj

(all outcomes)

v

exactly when E does not. The
two share no outcomes and
together cover the whole
sample space. Therefore

E not E

P(E) + P(not E) = 1, or
P(not E) = 1= P(E).

Useful checks

P(E)+ Plnot E) =1

All elementary-event probabilities
add to one; six die-face =

probabilities of 1/6 total one. TN

If one tennis player’s win
probability is 0.62 and the other
outcome is the opporlent winning,
the complement is 0.38.

Opposite-sounding descriptions -

are complementary only when

they leave nothing out and /= T

overlap nowhere.

Sources: Day 29 Source Index | Topic 289

> Opponent wins
P’aygrézlﬂSJ (cq:ﬂplement)
- 0.62 " 0.38

“'-~ '.t'. : \ ’.

el
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A fair die gives six equal outcomes
Start with the six faces

For one fair die, the sample
space is 1, 2, 3,4, 5, 6. Every
face has probability 1/6.
Events containing the same
number of faces therefore
have equal probabilities.

1 - 3 4 5 6
s - e a —— w |
1 \'.—-)I S elign o e Prime outcomes:
: Prime ) I[I u o° &l] . two, three and five.
s 2 3 5 J

s ( B el e o Odd outcomes:
Odd W_).I l © ’ ‘ .’ ... one, three and five. |
S 1 '

( v K .. PP - Numbers greater
;Ether tha"ﬂ'j—) o s k: e " than four: five and six. |
e b 5o, 46 T ek =Y

Prime_and non-prime

The prime outcomes are two, three
and five: three of six.

P(prime) = 3/6 =1/2 = 0.5 = 50 per cent.
The complement has probability

1-1/2 =1/2.

One is not a prime number.

Odd numbers

The odd outcomes are one, three and
five, again three of six, so P(odd) = 1/2.
Prime and odd happen to have the same
probability here, but they are different
events with different favourable lists.

Above or at most four

Numbers greater than four are five

and six, giving 2/6 = 1/3.

Numbers less than or equal to four ls/

are one through four, giving 4/6 = 2/3. <4 > 4
These two events partition all outcomes, {1, 2, 3, 4} 10,6}

so their probabilities add to one. P=4/6=2/3 P=2/6=1/3

Sources: Day 29 Source Index | Topic 289
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I

Two coins make four oufcomes not three

List ordered outcomes

Two fair coins produce HH, HT,
TH and TT, HT means a head
on the first coin and tail on
the second; TH reverses them. = “ A«
They are distinct equally likely == L
outcomes, so there are four,

not three.

~ P he

Exac’cly and at least one head

Exactly one head includes Second coin | Second coin| [ Green cells: at )
HT and TH, giving 2/4 = 1/2. H L ,ji,‘ff{-‘}“jn’f‘ﬁ{
M o . |, W [T ]| s
The word at least includes b one head

the two-head result, coin T TH TT L Ig/:njl}'z}j J

At most and no head

[ Second coin| Second coin
At most one head includes H I At most one head:
HT, TH and TT, giving 3/4. | First |y HT HT, gl/igd L
No head is TT alone, giving coin H
1/4. Two tails is the same : o head:
TT event and has probability anc:;:tT 1 TH | T; J:ﬂe
1/4 = 25 per cent. J) (1/4)

Use the complement

At least one head is .
1- P(no head) = 1-1/4 = 3/4,
At least one tail includes
HT, TH and TT, also 3/4;
alternatively subtract P(two
heads) from one. Egual
numerical answers jo not
make diFFerenﬂr worded

events identical.

Sources: Day 29 Source Index | Topic 289
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Two dice require ordered pairs

Thirty-six outcomes z
Two fair dice give 6 x 6 = 36

ordered outcomes, from (1,1)
to (6,6). Pairs such as (2,6) =8¢
and (6,2) are different because %
they refer to dtstrngwshable
dice.

Sum of seven POPNIN
The favourable pairs are (i’j) L1 205141916 | mm Sum of sevD

) (6 pairs) |
(]:6)1 (2:5): (3»4’)p (4:3)1 | |
(5 2) l.’.lﬂd (6‘ 1) Thl..lS 1 (1!1) (1;2) (1)3) (114) (11-5) (136) Sum O.F ten "

P(Sum seven) = % = -é—-_-. enleolesleales| el 2 @ pairs ‘

16 = 3 per cent. P |
(3,1) |(3,2)| (3,3)[(34)] (3,5)| (3,6)|| |1 st ome six

Sum O'F ten | (11 pairs:

f last row or
The favourable pairs are (4,1) |(4,2)|(4,3)| (4,4)| (4,5)| (4,6) last column)
(4,6), (5,5) and (6,4).

Therefore P(sum ten) =

65,1652 (5.3)| 5.4 5,5 5.6) i.Exac‘dy ot sk

NG| DWW N

; (10 airs:
3 _ L Different sums

36 12

are not equally likely (6,1)|(6,2)|(6,3)[(6,:4) | (6,5) % 3’(0(”&3 (6,6))
because they contain — ol e 0

different numbers of pairs.

At least versus exact[g one Six

At least one six has eleven [ At least one SiX a "paurs)

favourable pairs, including 3 o =

(6 6), so its probability is or : .
°

Exact!y one six excludes | g
36
that double-six Ou‘tcomg and L(G (12 ng’)s) (14 (62 paigg)é)

10
has ten pairs: I o

Listing the pairs prevents = Ex_a_f:tfy. QJEIX (10__9‘“?)

counting (6,6) twice or [[
accidentally retaining it in |

the exactly-one event. &(1% _(6,)5) (I(g) (5)6)
L2 PAEE) paits

Sources: Day 29 Source Index | Topic 289
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Know the fifty-two-card pack

Four suits

A standard pack has fifty-two
cards, thirteen each in spades,
hearts, diamonds and clubs.
Spades and clubs are black;
hearts and diamonds are red.
Each colour therefore has
twenty-six cards.

|
|
!
|

Ranks in every suit (A TK[Q[J (10987654 3——2']
Each suit contains ace, king, L__’__?_,_’ _’_Q __Q__ ‘___*___Q__ : QA i_t_t__Q
queen, jack, ten, nine, eight, (A [K|(Q|J|[10/9|8|7(6(5/|4|3|2
seven, six, five, four, three (@ (¥ |9 |¥ |¥ | ¥ (¥ |V ¥ ¥ ¥ ¥ @
and two. The number cards T o TAT I inTaTo Tl T T ToT
e A [K[903[8[28121803 18302
nine per suit, or thirty-six ‘ALl BEBADSDAHRL
in the pack. AlK({Q|J(10/9|8(7/6|5|4|3]|2

EAEIEIEIEIEIE I I IE IR IEIE .

Face cards and aces

Only kings, queens and jacks
count as face cards: three in
each suit, twelve altogether.
Six face cards are red.
There are four aces, one per
suit, but aces are not face :
cards. 3 per suit x 4 suits = 12 One per suit
(Six are red) (Not face cards)

Keep the denominator correct S
P (A standard pack: 52 car'dB
A well-shuffled complete pack gives \

fifty-two equally likely single-card ¢ )
outcomes. The total changes only ( 4

when the question specifies removed Face cards | [ ;-'\(;gs \I Other cards
cards or a different pack. Adding (J,Q, K) & = Al (2-10)
aces to the face cards incorrectly == 12 '. ) = 36

gives sixteen and the wrong probability

4/13 i'ﬂffeadbog 3/13. [K e ttﬁe (" Face cards are 12 out of 52__. \\I
COMPOSI 10N perore ﬂPP ymg e
fraction formula. I %:‘_3{13 (""Ot 4/13_) Jl

Sources: Day 29 Source Index | Topic 289
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Single-card probabilities from the pack

Face card and red king

P(face card) = 12/52 = 3/13. Two
kings are red, one in hearts and

one in diamonds, so P(red king) =
2/52 = 1/26. Count the requested

intersection, not all red cards ; N
or a” kings. ( Fﬂﬁﬁ C{lf‘dSZ 12 O'F 52 h REd kings: 2 of 52
_(p-r2/52-33) || (P=2/52-1/29) )

One suit

There are thirteen spades, so
P(spade) = 13/52 = 1/4. Each of
the other suits has the same
size and therefore the same
single-draw probability in a \ o :
complete shuffled pack. Spades: 13 of 52 |
|  (P=13/52=1/4) |

Ace and its complement
P(ace) = 4/52 = 1/13. The forty-

eight non-aces give P(not an ace) =
48/52 = 12/13. The same result
follows from 1 - 1/13.

% | 65444 0 52 ;
G- 452 /)

Numbered hearts

Hearts numbered two through
ten are nine distinct cards.
Their probability is 9/52,
already in lowest terms.
The ace is excluded by the
stated range. These are
single-draw calculations;
drawing several cards, with or
without replacement, requires
attention to how the sample
space changes.

(P = 9/52)

" Rwards ) Rdlngs ) Spaks ) Aws ) N bt
' ’ wo to ten

| { rars e ara s (A |
[ | ] || | J

A5 " )@\ 52 SR 52 TR 52 ) . 52 )

Sources: Day 29 Source Index | Topic 289
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Balls and alternative number forms
A twenty-ball bag

With five red, seven green
and eight whlte balls,

P(green) = - = 0.35 =

35 per cent. = /[7 green balls
P(not white) = (5+7)/20 = A
’ 2D { 8 white balls

12/20 = 3/5 = 60 per cent.
P(red) = 5/20 = 1/4. &)

Two more single draws

With three blue, two white and
four red marbles, P(white) = %

In another bag with six blue, | - \
nine yellow and ﬁve black balls, /4 { J ) Al ) (D (D

P(not yellow) = —= = 0.55 = i
55 per cent. - . O .
Check: 'é% + ;:) = I "2, 2 vhite AR T 6 blue,9 eHow

and 4 red marbles and 5 black balls

Useful conversions

(%:o.s =‘ fi-..ozs —.;757“ _01666..=|
B J 5% | ° 162% J
Simplify and check the range

e
Reduce first, as in 12 _ i

50 § W 12

eV [ ERTS

2 0315 25 = 0-35
L9 35%

S K___J

Agtéecumalzguch 4;58; 3?) ;?als = = 5
100 ~ 25 2 N 88 _ 22 o
another valid probability. | 0.88 = 00 = 95 = 887%
Percentages must lie between

zero and one hundred. Every | 0.96

answer must retain the same
value in fraction, decimal and
percentage form.

0% < percentage < 100%

Sources: Day 29 Source Index | Topic 289
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Andhra _Pradesh shifts towards population management
Why the direction is changing ﬁ,,,.

Andhra Pradesh’s proposed
Population Management Policy
seeks to encourage births
because fertility is below
replacement ancf the population
is ageing. The State links
fewer young workers to
possible slower economic growth. -Lf

What TFR measures
Total Fertil[ta rate is the average

number of children a woman is
expected to have during her
reproductive years under the
prevailing fertilitE pattern.
The replacement benchmark
used here is 2.1. Persistently
lower fertility reduces generational

Total Fertility Rate (TFR)

= average number of children
per woman

_' Replacement benchmark

= 2.1

replacement in the long run; LN VR

it does not by itself mean an Younger Working-age

immediate population fall, (more workers) (workforceg) (ageing population)
The State’s population base Z=——l =2y o
The 2011 Census recast for {  Andhra Pr adesh ‘ PN Hades
present Andhra Pradesh gives Qo U ) | e D
4,95,77,103 people and density | Population : 4,95,77,103 || 1IN cuslies’s gliaruia
of 304 persons per square b (people) b

kilometre. Fertility, age structure | TR s
and density describe different | Density (persons per sq. km) Btz o>
demographic features. ) i RO et

A=

Below average versus below replacement
India’s NFHS-6 TFR is 2.0,

already below 2.1. Andhra AP < India < @a(:ement
Pradesi’s 1.8 is both below TFR=1.8 TFR=2.0 TFR = 2.1
] )

the national 'F_iriure and below 'lr

replacement. Those are two

separate comparisons. Do not Andhra Pradesh India (2.0): Replacement
treat the national average as (1'8,): b‘l’—l:'c'f" the below 2.1 benchmark:
if it defined the replacement “::Hmﬁe[m:?“m (replacement). 2.4
threshold. replacement.

Sources: Day 29 Source Index | Topic 290
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March 2026 brings a draft and consultation

The Assembly announcement

On 5 March 2026 in Amaravati,
Chief Minister N. Chandrababu
Naidu said a Population

Management Policy was being
prepared and called it the
country’s first such policy.

Assembly announcement e
Amaravati « 5 March 2026

AIR reported an aim to finalise
it by month-end and start
implementation on 1 April.

A draft for discussion | A

e s Discussion
A report dated 6 March said :
the draft had been released / Population { Consﬁgatr'on
with one month for discussion f/ Management :

and consultation. Po icy
A proposed start date in a || (Draft)

speech is not proof that the
final policy commenced on /
that date. ' ,

-— = — = . e

‘\ 5 March 20261 6 March 2026 | ( One morith ‘(;OPO% o
Assembl Draft released | ! for discussion : : |

et Y G Pl b (ke

L (Amaravati) and consultation ] L consultation | Pl D)

The fertility warning $ 2
The Chief Minister cited a fall \

y -l

from TFR 3.0 in 1993 to about Tpp| |
1.5 at present, warning of ageing ;
and a shortage of young workers. o

The reports did not identify the N
statistical base for the 1.5 estimate. 1993

' Shzrfage of m
young workers

Status must remain qualified

As reported up to 1 November 2026, the material describes a draft
and announced incentives. Final eligibility and implementation
depend on the Government Order when issued.

Government
Order
(when issued)

e —
R

Preserve announcement dates and their reported status rather —
than presenting every proposal as an operational entitlement.

Sources: Day 29 Source Index | Topic 290
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Draft benefits extend beyonal a birth payment

Reported support for larger families _ Proposed:

The March 2026 draft was Rs 25,000

= at delivery
reported to propose Rs 25,000 (for a third child
at delivery for a third child L ~or more)

or more, plus Rs 1,000 a month NIpAA T
for the first five years. These ,.k =~ . REQ f %T)O w
are draft terms, not verified | - 2 month

final entitlements. (for the first

five years) J

The reported package includes 2227 #
free education in government =====
schools up to eighteen years, § pgar |
household health insurance I i - il e o\ :
and support for IVF, in vitro sy eted g XY e ol 1) N \CNE:
fertilisation. The measures i&t § ST & sl g =
combine initial financial ,r.- : {/ e o\
support with longer-term .t F e T T S s,
Sell:'EfCes, : Proposed: Free education [ Egﬁ%%;ﬂ:gfgiﬁ

' Tn_gavemment schools support for IVF
(in vitro fertilisation)

L (up to eighteen years)

Leave for parents

The draft proposes twelve ¢ ¥ < )
months of maternity leave CEFFT < f @posed: fl

and two months of leave 12 months | N\ N ' A 2 months

for the father. These are P N\ ol AR e
distinct proposed durations [ ¥y matermt‘yl (R = t;f:;j.tf;:‘l

and should not be collapsed %P
into one generic po.renta."- N
leave figure.

Government em@gees l ! mﬂ at o Proposed.: .
g Gy 15 days !
| 3. weliness leave | 15 days

. before retirement
ﬁ. . \_( efore reti )

children were reported to be
e.!igible for fifteen days of wellness
leave before retirement and a
Rs 50,000 wellness fund. One
report also says the Government B
plans to end sterilisation incentives.
Until a final order settles the design, i , 5 : QSIS
ey mewsie guld freeginglte 49 @orted: The Government Pfans to

label d ted.
e AR end sterilisation incentives.

Employees with three or more |

wellness fund

Sources: Day 29 Source Index | Topic 290
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Ugadi and May speeches announce different amounts

Ugadi in Vijayawada

At the Government’s Ugadi event
in March 2026, the Chief Minister &
announced Rs 25,000 for families

with two or three children. The .
report dated 20 March quoted:

“one is not enough, two are good
and three are even better”.

Narsannapeta announcement

At a public meeting in Srikakulam
district on 16 May 2026, he announced
Rs 30,000 immediately after the birth
of a third child and Rs 40,000 for a
fourth child. Reports on 16 and 17 May
said details would follow within a
month.

L

The Rs 25,000 eligibility differs

Two reports connect the draft payment with a third child or more;
another describes a proposed second-child payment; the Ugadi
speech refers to families with two or three. These accounts should
not be combined into invented final eligibility.

Third child or more
(draft, in reports)

Second child
(proposed, in a report) |

Two or three
(Ugadi speech)

Match amount to occasion —

" Marchdraft ) [ Ugadi speech N ( May announcement
(mediately after
Rs 25,000 ad Rs 25,000 - Rs 30,000 th;"i'?m ;lf:.)t{h; ’ :hil 0
(draft payment, (for families with
with eligibility two or three Rs 40,000 (for a fourth child)
L referred to in reports)j N children) g B Y

Remember March draft, March Ugadi
speech and May announcement separately.
A later speech can change a proposed -\
amount without establishing that every %
earlier benefit was withdrawn, merge.:{ -

or implemented. A Government Order,
not reconciliation by guesswork, must
settle the final sczeme.
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Local elections and Pillale Sampada

The earlier two-child bar

_____-_—._

The undivided State introduced ) g
a two-child restriction for 1994‘ 1:3 Nm::mber 20:4
local-body candidates in 1994. oy ssembly passe
On 18 November 2024, the Tr‘:jtfil;fi‘in f:;:ﬂj:i‘;? Rimff&‘-h
Assembly passed the A_‘ndhm for [ocal-body » (Amendment) B||| and
Pl’ﬂ.d&Sh Panchayat RaJ candidates Andhra Pradesh
(Amendment) Bill and Andhra L—'——’ Municipal Laws
Pradesh Municipal Laws ’ (Amendment) Bill
(Amendment) Bill to remove it, to remove it.

What removal means

The reported change allows
people with more than two
children to contest Panchayat
and urban local-body elections. Can contest
Electoral eligibility reform is Panchayat and
a different measure from a i urban local-body

cash incentive for childbirth., PEO le W'th more - elections
than two children Yy

World Population Day, 11 July 2026 & o

In Vijayawada, the Chief Minister = — = _ = il
launched “Pillale Sampada”, F_F;:Hale Sampada,
meaning Children are Wealth, - (Children are Wealth) [~}

describing a shift from population
control to population conservation.
He said public consultation would
precede implementation of the

new policy. '

From population
contro

L 2
to population B
COnservatlon AR

Services and an emstmg scheme

The initiative highlights nutrition df""“"‘“"-'m
‘thraugh AnﬂanWﬂd! ce“tres' H Ang%wa% I,I &

workplace childcare and reducing
unnecessary Caesarean deliveries.
AIR’s report also described the — $74 "™ 7~ A { o= =
existing Talliki Vandanam education Nutrition through Workplace Reducing

support of Rs 15,000 per child. Anganwadi centres childcare | Caesl::'réiiesdse?aryeries
Keep that existing scheme separate = :

from the proposed birth incentives Talliki Vandanam
and do not present the July launch Ty t of
as proof of final notification of ER:C% g’gos;epﬁo:hi[i
(existing scheme)

every draft term.
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Fertility numbers need survey labels

NFHS-5 and NFHS-6

Andhra Pradesh’s TFR was 1.7 in fif
NFHS-5, 2019-21, and 1.8 in
NFHS-6, 2023-24. India was
2.0 in both comparisons, as
reported in the 24 July 2026
Lok Sabha answer.

The later State estimate is
sli?htly higher, but remains

below replacement.

C Andhra Pradesh J

Source
{| G | o
oy | e
E3E
| Bath India

l comparisons

Geography

ive other values - o aohie
Other bases give othe ‘ i ey
The Technical Group’s November 2019 - : 3\ OT?_\'
report gives an SRS TFR of 1.6 for ~ SRS (2 1
2017. The State’s speech figure of 5

about 1.5 has no base specified in the
reports. :

& 15
| (no base specified

Neither should replace a survey-round Z&
answer when the question names NFHS. 8

—

The earlier milestone

The Technical Group reports that
undivided Andhra Pradesh reached — _fa/i
the replacement TFR of 2.1 in 2004. 3&§/"

That historical State boundary
differs from the present-State
NFHS comparison.

Undivided —*
Andhra Pradesh y

9 Replacement .
TER=2.1 .

The regional contrast = vy ¢ (2023-24): TFR by State )
NFHS-6 figures are Tamil Nadu

1.7, Kerala 1.8, Karnataka 1.8 Tamil Nadu 1.7

and Te|angana. 19, compared Kerala 1.8

with Uttar Pradesh 2.2 and

Bihar 2 7. Karnataka 1.8

The listed southern States are Tdanga"a 17

below 2.1; Uttar Pradesh and Uttar Pradesh 9, ¢

Bihar are above it. | Bibar 27

Match each number to its ~

o

geography, year and source. i Rff{acem_ef'_t lienchmar_k_: 2_1 i
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An ageing State needs more than one indicator

The 2011 age base

The Technical Group’s base table
gives 5,025 thousand people aged
sixty or above out of 49,577

thousand total, about 10.1 per cent. }

Ages zero to fourteen numbered
12,527 thousand, about 25.3 per
cent.

‘ Ages zero to fourteen
(2011 base)

5,025 thousand
of 49,577 thousand 12,527 thousand
3 = 25.3 per cent

10.1 per cent

Si-x-ty or above
(2011 base)

/
41/4-,
The State projection

The draft’s reported projection o = _' | ]
puts the sixty-plus share at No; ; State projection | o ¥ sl
about 23 per cent by 2047, (reported) (2047) .

compared with about 10 per 22 T ;
cent now. This is a State ) aif::tsham * Sy a;;f:;tshare “
rojection, not the same thin

aPs the exact 2011 base : L 10 per cent 5/ I, 23 per cent
calculation. e T S
Median age " Andhra Pradesh India

% median age) median age)

g g

Reported State Health Department
figures put Andhra Pradesh’s 32.5 years 28 4 years
median age at 32.5 years, L

compared with India’s 28.4. i
Median age and the share over § 4%
sixty measure different aspects .

of ageing. £

The Technical Group’s projections [y, ¥y e T W
for 2011-36 put Keralas sixty-plus 'Mbgigbsaie “ w 20?;'“3‘;” 13 per cent =p 23 per cent
share rising from 13 to 23 per cent |SECSTE = { ! J
and Uttar Pradesh’s from seven to : = i
twelve per cent. s . Uttar | i
Andhra Pradesh arques that fewer | = = x - (ng?ffgt) Soenpercin = per cent |
young workers can slow growth. 192, Pge 0 T )

In May 2026, Health Secretary
Sourabh Gaur called for enabling
and incentivising families to have 5=

children.
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——

The national policy had a different o{irecion .

National Population Policy, 2000

The national policy promoted
the small-family norm. Its
immediate objective was to
meet unmet needs for
contraception, health

infrastructure and health §ﬁ i

&

personnel. P

Medium and long term @ P
Its medium-term goa! was B Tmediate ) ( Medium-term Long-term |
replacement-level TFR by objective goal goal

2010. Its long-term goal was

a stable population by 2045. flect unmes = Replacement- =) A stable

ds f :
These dates are policy wﬁiiajef,i.-fm, level TFR population
objectives, not automatic health infrastructure by 2010 by 2045

statements that the outcomes ¢ and health (policy objective) | | (policy objective) |
were achieved. . M'E_I_J INNENIWS Y ER

) S T i, e =l G e ki, s I

The Andhra Pradesh contrast [ National (2000) | | Andhra Pradesh (2026 draft)
The State’s proposed approach Small-family Encourage

encourages more births in o
response to below-replacement

fertility and ageing. The policy

direction differs because its

stated demographic concern

I k I- : f_{ L
differs from the earlier VT SRR VR o A BT
[ i { Immediate: meet unmet T T o
national emphasis. amedinte et SER| 500 I resporse o
";F'Ejby 2°1I° i_i-olﬂ'f;{l)’:é L below-replacement
stable population m 2
oy objective);) J . fertility and ageing

Kead the objectives carefully_

Meeting unmet reproductive-health needs, reducing »:
fertility to replacement and stabilising population 7N
are related but separate goals. A replacement TFR 4
is a fertility measure, whereas a stable total L
population also reflects age structure and &
demographic change over time. For comparisons, — +#ue
identify the immediate, medium-term and long-term 3t
national objectives, then distinguish the State’s = - due to different

reported pronatalist proposals. o g il I demagraphic concern
o o WSO (not a moral judgment)

“ National 8
olicy (2000)_

i 1t
I

Different policy direction

S
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Reproductive choice and the economic debate
The State’s case A F;:lzi‘ﬁt)} Proposed incentives
if E.Elacement . R » » G ‘, 3

The Government cites fer‘l:ili’cy
below replacement, population
ageing and the need for young
workers. Its proposed incentives
seek to enakle families to have
more children rather than
continuing the earlier
population-control emphasis.

have
more children

r_(' w 1994
l @ Consent International
Lk Conference

Autonomy_and health

Poonam Muttreja of the

Population Foundation of India —_— ==— == Povulati
argued on 25 _Ma.y 2026 that * .‘..ti — | R:Eggi';f:we ch :ﬁ:{t g
pronatalist policy must centre P - y r® Development

consent, reproductive autonomy, ==

) 99 S in Cairo:
informed choice and women's voices. )4 7] Informed rejected
She recalled the 1994 International _ o ). choice fertility

?% - =

Conference on Population and i) incentives

hd - _—
Development in Cairo as rejecting T v £ .
) ¢ voices disincentives.

fertility incentives and disincentives.
i<t i T, pas™ < q'ﬁ_ ¢
The cost of raising_children ._ ‘Tﬁ on

Poonam Muttreja

(Population Foundation
of India)

I _C;)_ntinuin'g' costs )

Muttreja argued that a one-time
' of raising children

payment does not meet the
continuing costs that help explain
falling fertility. A 19 June 2026
commentary in The Wire argued
that development comes from
nur:uring existing human potential X5 =
rather than incentivising larger | _$i '
families. These are attributed O:enf::f
positions in a policy debate. : Pay e

Development comes from
nurturing existing
human potential

International examples

Japan, Singapore and South Korea have tried incentives. Hungary’s 2019 package included tax
relief for mothers of large families and easier loans. Russia’s maternal-capital subsidy can
support housing or a child’s education. Their existence alone does not estabﬁsh that every
incentive succeeds or that their designs match Andhra Pradesh’s draft.

- —

—— g . i - ("' Hungary Ty
Singapore | | South Korea. | 2019

I P ’
"u A bl o4 e oo g g
= < —
™\

f

, Russia
= N =S
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