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The concept of (F.M) and It’s relation with banking :The concept
of interest, kinds of interest, and the simple interest. interest.

The Importance of Financial Mathematics
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Interest : Price paid for borrowing money , It is expressed as a percentage rate
over a period of time.

L e Bal B e i i nall 5 ¢ Jle il Y g el ) ; 3l

Simple Interest :Interest calculated as a simple percentage of the original
principal amount.

ook liall £ e A€ 4 guune 330 Adagal) 34))

Maturity : The date on which the principal has to be repaid ,in an interest rate
swap .

3l + alall Jual = (adiall s ) (Blasiny)

Interest elements :

1. Principal : P
2. Rate:R
3. Time:T




Interest = Principal * Rate * Time

I = PRT
Maturity = Principal + Interest

M=P+1

M = P + PRT

M =P(1 + RT)
1 1 1
= ¢ = _ ¢ -

RT PR PT

Ex.1: A person Borrowed 1000 ID from the bank at simple interest rate of 6% .
How much is the interest ?

1. One year.

2. Three years.

3. Six months .

4. Two hundred days .

I = PRT
1. 6
[ = 1000 X — X1 = 60
100
2. 6
[ = 1000 x— X3 = 180
100
3. 6
I = 1000 Xx— X-— = 30
100 12
4 6 200
[ = 1000 X X = 33.3
00 360

Ex.2: A person deposited certain amount in a bank at simple interest rate of
6% for a of one year period .

The required: find the amount if you know that the accrued interest is 300 ID .

I =PRT




300:p*i*1
100

300= 0.06P
_ 300 _
pP= 508 = 5000

Ex. 3: IFan amount of 2000 ID is borrowed at a simple interest rate of 10% for 3
years ,How much is the interest ?

I = PRT
1 =2000 x 0.10%3
=600 ID

Ex. 4. Jamila takes a loan of 800 ID for eight months at 12% simple interest rate
. How much does she owe at the end eight months period ?

I =PRT
' =800%0.12x 2
12

[ =64

Maturity = Principal + Interest
M=P+1

P + PRT

P(1 + RT)
800(1+0.12y« %)

M
M
M
M =864

Ex.5: If an amount of 2160 ID includes a 10% simple interest rate for 2 years , is
repaid how much was borrowed 2 years earlier ?

M=P+1
M =P + PRT
M = P(1l + RT)
2160 = p[1 + (0.10 X 2)
2160 = 1.2P

_ 2160 __ *
P =22 =1800




Calculate the unknown values in the following table :

No. simple interest rate Time Principal | interest | Maturity
1 3% 4 years 7500 ? ?
2 6% 7 months ? 297.500 ?
3 ? 200 days 27000 ? 27750
4 2% 360 days ? 20 ?
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[ Calculate the period between two dates (in days) }

|=PRT YAER I=PR (Y)
NTH I1=PR (M) + 12
Y  I=PR (D)~ 360
Ex. 1: Calculate the period from May,23"., 2013 to August,26™., 2013.

May 31-23=8

June 30

July 31

August 26

Total days 8+30+31+26= 95

Exp: 2: Calculate the period from February,14t., 2013 to December, 14,
2013.

February 28-14=14

March 31

April 30

May 31

June 30

July 31

August 31

September 30

October 31

November 30

December 14

Total days=14+31+30+31+30+31+31+30+31+30+14=303
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The concept of Trade interest (Banking interest)and
Exact interest.

Trade interest ,Commercial interest ,and ordinary interest (/)

Commercial interest : interest is based on a 360 — days a year
I.=PRD =+ 360 (Tradeing year)

Exact interest ,right interest (I, )

Exact interest : interest is based on a 365 — days a year

I, = PRD + 365 or 366 (leap year)

Ex.1: Amy borrowed amount of 10000 ID single-payment lone for 180 days at
7% ordinary interest . How much interest will she owe ?

1. Find the Commercial interest:
I.= PRD + 360

I.= 10000 X 0.07 X 180
360

I.= 350 ID Commercial interest

2. Find the maturity value:
M=P+1
M = 10000 + 350 = 10350 maturity value

Ex.2: Amy borrowed amount of 5000 ID single-payment lone for 120 days at
6.5% Exact interest . How much maturity value of the loan ?

M =P (1+RT)

M = 5000(1 + 0.065 x%)=5105-978
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The difference between Trade interest and Exact

interest.

- J

4 N
The Relation between trade interest and Exact

interest.
g

J

I, _ PRD/360

~ PRD/365

Sl

365

Ic — PRD
1. PRD

I; 360
Ic = 365
Iy 360
I¢ :7_3

Ig 72

72

I = (73) I

I.=(72

E (7—3) I c

EX:1: The difference between the Exact interest and the commercial interest
reached 25, , The required : Found both interests .

IC'IE:25

- [72 =
I, (ﬁ) I, 25

_ 12\ 25

e (1-%)=
1 — 25
=l =
IC = 25X 73
I, = 1825




IE = 1825-25

I, = 1800

Ex. 2: If Exact interest is 350 ID for a certain amount and for a certain period
and the interest rate . The required : find the commercial interest?

()
Ic= (%) 350

I.=354.86

Ex.3: If commercial interest 3285 ID for a certain amount and for a certain
period and the interest rate , The required : find the Exact interest ?

—[72
IE_(ﬁ) IC

I,= (;_2)3285

I, = 3240

w‘ﬁﬁm\&_\m&ﬁ»\)ﬂ\jﬂ\z\%\ﬁwm\aj\tjm;y‘

Calculate the (trade interest)and (Exact interest)by
using Numerical Method.




|=R (P My+ PyM,+ PyMy...P, M, )
12

|=R (P;D;+ P,Dy+ P3Dg.s..P, D)
360

Ex.1: Ahmad deposited the following amount in one of the banks for a fixed
periods of time against each one of them with a simple interest 4.5% .

amount periods
1500 12 months
2800 10 months
1600 7 months

The required : Calculate the simple interest .

:%(P1M1+ P2M2+ P3M2 ........ PnMn)

| =9.045(1500 x 12 + 2800 X 10 + 1600 X 7)
12

| =9.045 18000 + 28000 + 11200 )
12

|=0.045 (57200 )
12

| =214.5




Ex. 2: Sara deposited the following amount in one of the banks for a fixed
periods of time against each one of them with a simple interest 6% .

amount periods

350 4 months

500 From 30*May to 18" August
650 230 days

The required : Calculate the commercial simple interest .

From 30"May to 18" August
May 31-30 =1

June 30

July 31

August 18

Total days= 1+30+31+18=80
|=R (PyD;+ P,D,+ PyD, ... P.D. )
360
=0.06350 x 120 + 500 X 80 + 650 x 230)

360

| =0.06 (42000 + 40000 + 149500)
360

= .06 (231500)
360

| = 38.583

4 gliall 4y ) sall ciladall: ol & san)

[ Equal periodical payment ]




p :Payment :ls a fixed amount interest for an equal period of time .(Annuity )
raingear periodic payment to a policy holder .

Types of payment :
1. Ordinary payments , due payments (End period)
P=
1/B1 2428 3/31 4/3D ..o 12/31
End period
T1 =11 M ,
v
T2 =10M ,
T3 =9 M ,
T4 =8 M ,
v

T12 =0 M

2. Immediate payments , unusually , investment period (first period)

*

P:

S ——

Y
v




1/1 2/1 3/1 4/1 5/1.............1/[12 12/31

first p{riod

71— =12M
T2 =11 M
T3 =1QM
T4 =9 M

T12 —5bM




A : Number of payment = _period of payments
period of one payment

t, : The Investment period of the first payment .
t, : The Investment period of the final payment .

M :Maturity (total ordinary equal payment )

|:p* ><E><(t1+tn)/2

12
M=p" xA+I
= * *XRAX(t1+tn)
M=p XA+p o A
Or:

. - * R (t +tn)
M=p A[1+(E) R

Ex 1. A person filed 500 ID at the end of every month for one year a

interest of 6% .The required : find interest and Maturity.

|= p" XBAX (tr+t,)
p 12 /2

| = 500 x 0.06(12) x (11+0)
12 /2

|=500%0.06%5.5

| = 165

M=p" xA+I

M =500 %12 + 165
M = 6000 + 165

M = 6165

Ex2: A person filed 300 ID at the first of every month for one year at
interest of 4% .The required : find interest and Maturity.




| = *XEX(tl"_tn)
p 12 /2

| = 300 x 0.04(12) x (12+1)
12 /2

|=300x0.04%x6.5

=78

M=p" xA+I

M =300 x 12 + 78
M = 3600 + 78

M = 3678

Ex. 3: A person filed 750 ID at the end of every three months for two
years at interest of 3%
The required : find interest and Maturity.

=p" * X RA (tp+t,)
M p XA+p EX /2

| = 750 X 9.03(8) x (21+0)
12 /2

|1=750%x0.02x10.5

| =157.5

M=p" xA+I

M=750x 8+ 157.5

M = 6000+ 157.5

M =6157.5

Ex.4: A person filed 750 ID at the first of every three months for two
years at interest of 3%

The required : find interest and Maturity.

-n" *XE (tp+¢t,)
M=p XA+ p 12)( /2

| = 750 X 0.03(8) x (24+3)
12 /2

1=750%x0.02%x13.5




| =202.5

M=p XA+I

M=750x8+202.5

M = 6000 + 202.5

M =0202.5

Ex.5: A person deposited1000 ID on the first day of each month

. The required : Calculate (find) the interest rate if you know that the total
amount of 12520 ID .

:* *XRAX(tl"'tn)

12520 =1000 X 12 + 1000 x R12 x (12+ 1)/2
12

12520 = 12000 + 1000 X R X 6.5
12520 -12000 = 6500 R

R = 520 =008
6500
R =8%

Ex.6: Aperson deposites certain amount in the end of each two months
at interest rate 10% . The required find the amount if you know that the
total amount of 8000 ID .

=p" * XRAX (t1+t,)

. * % 0.1(6) x (10+0)
8000=p X6+ p T A

8000=6p" + p* X0.05x5
8000=6p  +0.25p"

8000=6.25p"

* — 8000
p 6.25

p"= 1280




Deposited & Draw

Ex. A 10000 ID is deposited on 1/4 , 3000 ID is drawn on 1/7 The required
- find interest

EX.7: Hanaa deposited an amount of 2000 ID on the first day of each
month , she draws 500 ID on the fifteenth of each month , the required :
find her balance account at the end of the year while interest rate for the
two cases is 4% .

*

= X RAX (t1+ ¢t
=P 12 (1 n)/z

| = 2000 x 0.04(12) x (12+1)
2 /2

|=2000x0.04x6.5

Deposited | = 520

|= p" XBAX (t1+t,)
p 12 /2

| = 500 x 0.04(12) x (11.5+0.5)
12 2

|= 500x0.04 X6
Draw | = 120

balance =520 -120 =400




Ex. 8: Nada deposited an amount of 5000 ID on the first day of each two
month , she draws 1000 ID on the end of each month , the required : find
her balance account at the end of the year while interest rate for the two
cases is 6% .

*

= X RAX (t1+ ¢t
I p E (1 n)/Z

| = 5000 x 0.06(6) x (12+2)
2 /2

|= 5000 x0.03x7

Deposited | = 1050

*
L o RAX (Bt )
=r 35 />

| = 1000 x 0.06(12) x (11+0)
12 2

|= 1000x0.06x5.5
Draw | = 330

balance = 1050 -330 =720

Lee) 55 ¢ JaV) 5 ual i s 3l A g 1 el & 5uY)
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Settlement of Short time loan (by simple interest).
*-By periodical interest method.

*-By Equally premium method.

K*-Ry Balance method /
1. By simple interest

P+l

| 14
end period

Ex.1: A person Borrowed 3000 ID from the bank at simple interest rate 4% , an
agreement was made to pay the amount of loan and interest as all at once at
the end of the loan period , Required :Find the total of this loan.

M =P (1+RT)

M = 3000 (1+0.04)
M = 3000 (1.04)
M = 3120

Ex. 2: A person Borrowed 15000 ID from the bank at simple interest rate 3% ,
an agreement was made to pay the amount of loan and interest as all at once at
the end of loan period , Required :Find the total of this loan.

M=P(1+RT)

M = 15000 (1+0.03)
M = 15000 (1.03)
M = 15450




2. By periodical interest method.

T end of the period

Ex :1: A person Borrowed 3000 ID from the bank at simple interest rate 4% , an
agreement was made to pay the interest periodically at the end of every four
months,
Required : a. Find amount of one periodically interest,

b. Find amount the of last payment which is paid

a. | = PRT
| =3ooo><o.04><%

| = 40 ID periodically interest
b. 3000 +40 =3040 last payment

Ex :2: A person Borrowed 7000 ID from the bank at simple interest rate 6% , an
agreement was made to pay the interest periodically at the end of every two
months,
Required : a. Find amount of one periodically interest,

b. Find amount of the last payment which is paid

a. | = PRT
| :7000><0.06><%

| = 70 ID periodically interest

b. 7000 +70=7070 last payment




3. By Equally premium method.

p* p* end of the period

Ex 1: One person Borrowed 3000 ID from the bank at simple interest rate 4% ,
an agreement was made to pay the debt and the interests together on equal
installment in order to pay it at the of end every four months .

Required : find the amount of equal installment.

M=P(1+RT)
M = 3000 (1+0.04)
M = 3000 (1.04)
M =3120
=y * XRAX (tp+ ¢ty
M=p XA+ p o (ta )/2

— ot * % 0.04(3) x (8+0)
3120=p" x3+ p’ X 22O ,

3120=3p" + p° x0.01x4
3120=3p" +0.04 p*

3120=3.04p"

*_~ 3120
p 3.04

p =1026 .315 equal instaliment




Ex. 2: The Same person borrowed a sum of money of 124000 ID from one of the
banks with low interest . the yearly interest rate 3% and they agreed to meet the
interest and loan together in Stallman's paid at the end of 3 months .
Required : Calculate the amount of equal installment.

M=P(1+RT)

M = 124000 (1+0.03)

M = 124000 (1.03)

M =127720

—.F * RA
M=p" xA+ p XEx(t1+ tn)/z

- * % 0.03(4) x (9+0)
127720=p X4+ p 0 /
127720:4p* + p* x0.01x4.5

127720=4p" +0.045 p’

127720=4.045p"

*_ 127720

p 4.045

p*: 31574 . 783 equal installment




4 . By Balance method

installment amount

T1

T3 >
T4 \

T1=T2=T3=...Tn

installment amount = __amount of loan
installment number

installment time =_ 12
installment number

First installment Balance = amount of loan
Second installment Balance = First installment Balance -installment amount
Thirty installment Balance = Second installment Balance -installment amount

installment maturity = installment amount + installment interest

Ex.1: One person Borrowed 3000 ID from the bank at simple interest rate 4%
, an agreement was made to pay the rest on equal installment number 3, as the
interest paid on the balances due every payment installment , Required: find
installment amount , total interest, and installment interests

installment amount = __mountof loan
installment number

installment amount = 3000 =1000 ID
3




12
installment number

installment time =

installment time =12 =4 month
3

First installment Balance = amount of loan
First installment Balance = 3000

Second installment Balance = First installment Balance -
installment amount

Second installment Balance = 3000 - 1000 = 2000
Third installment Balance = Second installment Balance -installment amount

Third installment Balance = 2000 - 1000 = 1000

| = PRT

First installment interest = 3000 x 0.04 x 4 = 40
12

First installment maturity = 1000 + 40 =1040

Second installment interest = 2000 x 0.04 x 4 = 26.6
12

Second installment maturity = 1000 + 26.6= 1026.6

Thirty installment interest =1000 x 0.04 x 4 = 13.3
12

Third installment maturity =1000 + 13.3 =1013.3
total interest = 40+26.6+13.3=80
Average installment and interests = (3000 + 80 ) ~ 3=1026.6

Ex. 2: one person Borrowed 6000 ID from the bank at simple interest rate 6% ,
an agreement was paid the interest on equal installment number 6 , as the
interest pay on the balances due every payment installment , Required: find
installment amount



installment time =12=2
6

installment amount = 6000 =1000 ID
6

| = PRT

First installment interest = 6000 x 0.06 X 2 = 60
12

First installment maturity = 1000 + 60 =1060

Second installment interest = 5000 x 0.06 X 2 = 50
12

Second installment maturity = 1000 + 50 = 1050

Third installment interest =4000 x 0.06 X 2 = 40
12

Third installment maturity = 1000 + 40 = 1040

fourth installment interest =3000 x 0.06 X 2 = 30
12

fourth installment maturity = 1000 + 30 = 1030

fifth installment interest =2000 x 0.06 x 2 = 20
12

fifth installment maturity = 1000 + 20 = 1020

sixth (final) installment interest = 1000 x 0.06 x 2 = 10
12

sixth installment maturity = 1000 + 10 = 1010
total interest = 60+50+40+30+20+10=210
Average installment and interest = (6000 + 210 ) =~ 6 =1035

= 0.06 x 2 x (6000+5000+4000+3000+2000+1000)
12




total interest = 210

=006 %2 X 6 (6000+1000) + 2

total interest = 210




Ex :3: one person Borrowed 5000 ID from the bank at simple interest rate 4% ,
an agreement was made to pay the rest on equal installment number 4 , as the
interest paid on the balances due every payment installment , Required: find
installment amount ,and total interest

| = PRT

First installment interest = 5000 x 0.04 x 3 = 50
12

Second installment interest = 3750 x 0.04 x 3 = 375
12

Third installment interest =2500 x 0.04 x 3 = 25
12

fourth installment interest =1250 x 0.04 x 3 = 125
12

total interest = 50 +37.5+25+12.5=125




@l aadll : il & sand)

KThe Debit Discount (by simple interest). R
1-The Banking Discount[Trading Discount ].
*Banking nominal value of the Debit.
/

The Debit Discount
Face Value (nominal value ) future value : M
Discount rate : R:

Discount Time : T It is from Discount date to due bill of exchange date

Present Value : P: the amount of cash now (today) ,that is equivalent in value

Discount commercial : D : Trading Discount (Bank Discount): D

- (verb) give or take (receive) the present value of the bill of exchange not due
yet.

-(noun) amount of money which may be taken off the full price (nominal value).

Maturity Value : Related per value,

D= MRT
P=M~- D,
P =M — MRT M
P = M(1 — RT)
D, P

D.= M — P

_ P
M= (1 — RT)
R=Dc

MT
T:DC




Ex :1: Hasan discount bill of exchange the Face Value of it 5000 ID due after 90
day from now with discount rate 6% , Required : receiver amount ( Present
Value)

P = M(1 — RT)

= _ %0
P = 5000(1 — 0.06 X =)

P = 4925

Ex :2: Zaid received amount 3700 ID for signing a check due paid after six
months from now with discount rate 15% , Required ; find the fixed amount
on the check .

_ P
M = (1 — RT)
M = 3700
(1-0.15x 3
M = 4000

Ex. 3 : Rama deduct a check the Face Value of it 7500 ID due after 4 months from
now at one of the banks and She gets amount 7400 ID, Required ; find Discount
rate

D,=M — P
D= 7500 -7400

D= 100

D= MRT

100=7500 X R X 4
12

2500R =100
R =100 _0.04
2500




R=4%

Ex :4 : Sali requested from one of the banks that a check discount the Face Value
of it 8000 ID due paid after 9 month , the bank deduct the check with discount
rate 12% , Required ; find discount and receiver amount.

D= MRT
D:=8000 x0.12 x%
D, =720

P=M~- D,

P = 8000 — 720

P = 7280

Ex :5: Yahya deduct a check the Face Value of it 8000 ID at one of the banks and
, he get amount 7800 ID with discount rate 9% , Required ; find Discount time

D,=M — P
D= 8000 -7800
D= 200
D,= MRT

200=8000%0.09 x D_
360

2T =200

T =200 _ 100 day
2

Calculate the unknown values in the following table ?

No. | Discount rate Time Present value Discount | Face Value
1 9% 675 day ? ? 9000
2 3% 9 months ? 78.750 ?
3 12% ? months 13440 ? 14000




90 day

19800

200




2- The true discount.

*The concept of True Discount.

The concept of True Discount: computed interest on present value of loan .

Exact Discount (true discount) : D

Face Value (nominal value ) : M
Exact Discount rate : R
Discount Time : T

Present Value : P

D= PRT M
DE:M— P DEP
P=M- D, =
M =P+ D,

M =P+ PRT

M =P(1+ RT)

M
(1 —RT)

P =

The difference between the Banking Discount and True
Discount.
—

D, = PRT

Which the bigger the Banking Discount and True Discount ?



D; = MRT > D= PRT ...?

M s P
DE:PRT
— M
(L—RT)

— M RT
Dy = (1 — RT) X
D, = _MET

(1+ RT)

DE: DC

(1+ RT)
E:l"‘ RT
Dg

MRT

D.— D, = —
C E— MRT @+ RD)

D.— D.= MRT(1+ RT) — MRT
¢ E (1+ RT)

DC— DE= MRT + MR2T2 — MRT
(1+ RT)

_ — 272
D.— D MR2T

(1+ RT)




No. | Discount rate Time DD, D, Dy
1 6% 8 months 4 ? ?
2 3% 10 months 10.5 ? ?
3 8% 3 months 5 ? ?
= _ MRT
E— MRT @+ ')

8

4=M X 0.06 X %- Mxo0.06 x =

(1+ 0.06 x %)

4:0,04M_o.04M
1.04

4=0.04M _ 0.0384M
4=0.0016M

—_ 4
0.0016

M = 2500
D= MRT

D, = E
c=2500 Xo0.06 X >

D, =100
P=M-D,

P = 2500 — 100
P = 2400

D, =PRT

Dp=2400 x0.06 x £=96

12

D.— D.= __ MRT
¢ E MRT (1+ RT)




10

10.5=M x 0.03 x %- Mxo0.03%X 7
1+ 0.03x %)

10.5=0.025M _ 0.025M
1.025

10.5=0.025M . 0.0243M
10.5=0.000/M

_ 10,5
0.0007

M = 1500
D.=MRT

D:=1500 x0.03 x i_g

D.=37.5
P=M-D,
P=1500-37.5
P =1462.5
D= PRT

Dr=1462.5x0.03x

D, =36

D= D.= _ MRT
¢ i MRT (1+ RT)

3

5=M x0.08 X % Mx0.08x 2
3

(1+0.08x 7=

5:0.02M-M
1.02

5=0.02M . 0.0196M
5=0.0004M

__ 5
0.0004




M = 12500
D= MRT

D:=12500 x 0.08 x %

D, =250
P=M-D,
P = 12500 — 250

P = 12250
D, = PRT

Dr=12250%0.08 x %

D, = 245




Interest sl
Principal ) Jual
Interest Rate sl Jaza
Maturity Glaaiuy) dlaa
Exact interest daaal) aildll
Commercial interest 4 Hlal) saaldl)
leap year T A
Trading year o Hlas Ao
4282l

Payment

Equal periodical payment

Aadaiiall 4 sdiall sl

The Investment period of the first
payment

oY) dadall jLeial sae

The Investment period of the final
payment

5 paY) dadall laiind sae

Deposited & Draw

Gy &l

Settlement of Short time loan

JaV) s juad (s Al (Sgiul) paus

periodical interest 4y sall il gl
Equally premium 45 slual) 3 gDl
Balance method a )l 44 5l

The Debit Discount O 5 auad
Discount commerecial Sl aasll

Present Value PR PPN

Face Value (nominal value ) A Al

The true discount (s2iall) aiall aadll









