 Uvazujme n&jakou piijcku, kterou chceme dlouhodobé splacet. Soucasnd hodnota vsech splatek pri
smluvene urokové mife je rovna soucasne hodnoté pujcky:
N ( 1z )
> restart; A :=subs| N =12 PocetLet, simplify Zx (1+¢%) 12 ;
(=1
Dluh := unapply (A4, x, &, PocetLet);
(—PocetLet)
A=- =2 (1/121))6
—1+ (1+58)
(—PocetLet)
Dluh = (x, & PocetLet)— — ( (1 +8) (1/121))6 (1)
=1+ (1+%)
ESouE'asnd hodnota splatek pri urokove mire 0.04 a pri splatkach na dobu 20 let je
4.
1]:=D —,2
> z[1]: luh(x 100 0.
2, = 166.0526046 x )
:tj. muzeme si pujcit
> subs(z[1]=1, xxx);
XXX 3)
[na'sobek toho, co budeme mésicné splacet.
Pokud nam nékdo j Jlny nabidne puj Cit penize s urokovou mirou 0.025, bude soucasna hodnota vsech
| splatek, Cili to, co si muzeme pujcit
25
2] :=Dluh 2
> z[2]: u (x 100° 0.
z, = 189.2039255 x (4)
[coi je
— (z[2]—=2z[1]).
T
£:=0.1223617366 (5)
[> krat vice
| n&kdo by fekl o dvandct procent vic.
[Budeme se obecnéji zabyvat timto problémem: jak se projevi zména urokove sazby na velikosti
soucasnée hodnotz néjakéeho financniho toku, zejmena pokud je tento tok pujckou a splacenim dluhu.
>
[Pﬁklad:
> with(plots) :
| Warning, the name changecoords has been redefined
> Zménu urokove sazby vyjadrime multiplikativne (cislem 6, tak jako urok urokovou mirou)
Zménu urokove sazby vyjadrime multiplikativne (Cislem d, tak jako urok urokovou mirou) (6)
i o Dluh(l,C(l—I—B),T)—Dluh(l,C,T))‘
> szmplzﬁz( Dluh (1,5, T) ;

Dluh(1,¢ +3, T) — Dluh (1, %, T) )

My = simplify ( Diuh(1,%,T)




=1
1

—1+ (1 +2+2) ) (1 4+ 1 +0)T
1 1
—(1+:)@w“2j(1+c+ca)“*>+(1+cﬂf+12j_1

ﬁf:( )<(1+§fkj+:+caﬂT)

+(1+c+§8ﬂ””>—(1+cf(1+c+caﬂ””))

= 1 ( r (-1)
= L+0T (1 40+
1 (__1 My %—§-+-6)(1/12)) (__1 +a +_§)T) (1+8)y (1+C+9d)

1
T+ —

1
—(1+zﬂ ”j(1+:+aﬂ‘”+41+cﬂT+E)—1

+(1+z+6ﬂ””)—(1+cf(1+c+6ﬂ””J

= 1 ( r (-1)
= LT (14483 7
f (C1+ (dte+e) ) (214 (1 +0)) (I+%) (I +5+C3) (7)

1
T J—
+12

1
a+ol ) G rriaenea TR

+(1+:+§6r””)—(1+cf(1+:+:6ﬂ””))

> A:=plot(subs(T=20,zeta=0.04,f) ,delta=-0.5..0.5,color=red) ;
B:=plot (subs (T=30,zeta=0.04,f) ,delta=-0.5..0.5,color=blue) ;
C:=plot (subs (T=20,zeta=0.05,f) ,delta=-0.5..0.5,color=navy) ;
display(A,B,C) ;

A :=INTERFACE PLOT(...)

B = INTERFACE PLOT(...)

C = INTERFACE PLOT(...)




0.2
0.1—
T T T T 7 T T 188 RT T T T 1 T T T 7]
-0.5 -0.25 0|0 0.25 0.5
delta 7]
-0.1
-0.2—

> To nam dava prvni predstavu o citliovosti pujcitelnée ¢atky na urokove mire. Pro malé zmény
urokove sazby (mla §), ma smysl vypocitt linedrni ¢ast prirustku soucasne hodnoty splatek (tj
nahradit krivku na obrazku primkou, kterante krivce bude tecna). Vypocitame tazloruv polynom
stupné 1:
>

[V nasem pripade:
> tau:=taylor (subs (T=20,zeta=0.04,f) ,delta=0,2);
C:=plot (convert(tau,polynom) ,delta=-.5..0.5,color=black) ;
display ({A,C});
T = —0.3364440513 3 + 0(3?)
C = INTERFACE PLOT(...)




o
[
Lt bt bt bt

Eobecné:
> simplify(taylor(f, 0=0, 2), power, symbolic);

1l ra+" p s+ 21— 0+ - 1 +0"¢)

5+0(3%) (8

o2 (—1+ (1 +0"2) 1+ (1 + (1 +7))
%Vzorec pro aditivni vyjdreni prirustku:
>
> J%::simpl%/(Dluh(l’:;j}’l(?g?;“h(laz, T) );
S =1
= I ( T (—=T)
= 1+ 14+¢+9
1 (C1+ (Q+2+0) D) (1 4+ (1 +90)) (I+8)° (1+L+9)

L1
12

1
—(1+:ﬂT j(1+C+8ﬂ_”+{1+C#T+E)—1




+(1+c+8%””)—(1+cf(1+c+5%””J

1

1+ (1 ++) YD) (—1 a4+
(r+3) . (r+ 5 )
—(1+0" a4+ T+ a4+ 12—

=1 ] ((1+:>T<1+:+8)(‘”

+(1+c+aﬁ””)—(1+:f(1+:+6)““”)

> A:=plot(subs (T=20,zeta=0.04,f) ,delta=-0.02..0.02,color=red) ;
B:=plot (subs (T=30,zeta=0.04,f) ,delta=-0.02..0.02,color=blue) ;
C:=plot (subs (T=20,zeta=0.05,f) ,delta=-0.02..0.02,color=navy) ;
display(A,B,C);
A :=INTERFACE PLOT(...)
B :=INTERFACE PLOT(...)

C := INTERFACE PLOT(...)

0.2
0.1
L LA L L
-0.02 -0.01 Q|0 0.01 0.02
delta
-0.1-
-0.2—

)



> To nam dava prvni predstavu o citliovosti pujcitelnée ¢atky na urokove mire. Pro mal€ zmény
urokove sazby (mla §), ma smysl vypocitt linedrni Cast prirustku soucasne hodnoty splatek (tj
nahradit krivku na obrazku primkou, kterante krivce bude tecna). Vypocitame tazloruv polynom
stupné 1:

>

[V nasem pripade:
> tau:=taylor (subs (T=20,zeta=0.04,f) ,delta=0,2);
C:=plot (convert(tau,polynom) ,delta=-.02..0.02,color=black) ;
display ({A,C})
T = —8.411101277 5 + 0(3?)
C = INTERFACE PLOT(...)

-0.02 -0.01 alo 0.01 0.02
delta -0.05—

L
[obecné:
> simplify(taylor(f, 6=0, 2), power, symbolic);

(10)



1 1 (—12T(1+C)(11/12)+1+§ (10)

12 <—1+(1+C)(1/12)> (_1+(1+C)T) (147312
83 (%) |
+12T+12TC_(1+C) 12 (1+C)(”/12)_(1+C) 12 (1+C)(”/12)§ 5

+0(3?)
>
>
[(X -2)/alpha=1
> x-y=1;
x—y=1 (11)
>
x—1=0
x—1=0 (12)

— {x=1}



