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Tahan artikkeliin tai osioon ei ole merkitty lahteita, joten tiedot kannattaa tarkistaa muista tietolahteista.

Etusivu Woit lisata artikkeliin tarkistettavissa olevia |ahteitd ja merkita ne ohjeen mukaan.
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Kaikki sivut

Satunnainen artikkeli

Tarkennus: Vain yksi lahde

L'Hopitalin sdanto (joskus muodossa I'Hospitalin) on 1600-luvun lopulla kehitetty, ranskalaisen matemaatikon Guillaume de I'Hopitalin mukaan nimetty

Osallistuminen matemaattinen menetelma, jossa epamaaraista muotoa olevia raja-arvoja laskettaessa kaytetaan apuna derivaattaa. L'Hopital julkaisi sdannon vuonna 1696

Ohje kirfjassaan Analyse des Infiniment Petits pour I'intelligence des Lignes Courbes. L'Hopitalin sdanndn on itse asiassa kehittanyt I'Hopitalin opettaja, sveitsildainen
Kahvihuone matemaatikko Johann Bernoullil"], L'Hopital ja Bernoulli kirjoittivat sopimuksen, jonka mukaan I'Hopital sai korvausta vastaan kayttaa Bernoullin matemaattisia tuloksia
Ajankohtaista

vapaasti omissa nimissaan.
Tuoreet muutokset

Olkoot funktiot f ja g jatkuvia ja derivoituvia valild A ~. {a}, miss&d A on avoin véli, joka sis&ltd4 pisteen a. Oletetaan lisaksi, etta

Tydkalut . . . .
. | lim f(z) = lim g(z) = 0 tai £ oo ja

Tanne viittaavat sivut zr—a r—a

Linkitettyjen sivujen ) f"(m) el A0

muutokset lim on olemassa (aarellisena tai daretttmana) ja

Toimintosivut Hoelh g’(m)

Ikilinkki g (x) # Okaikilez € A \ {a}.

Sivun tiedot R e R— - S—— : e . , S—

Wikt bt Nyt I'Hépitalin s&adnndn mukaan seuraava on tosi: ndiden funktioiden osamaaran raja-arvo L kohdassa a on sama kuin funktioiden derivaattojen osamaaran raja-arvo

et samassa kohdassa. Matemaattisin merkinndin ilmaistuna saamme jalkimmaisesta lauseesta

Ml Ree Bkt I f(fﬂ) - fj($) w7 Guillaume de I'Hdpital, jonka mukaan =

- - I'Hépitalin saantdé on nimetty.

o Bk

Wikimedia Commons v g[;':) e g’(m)

Saantda voidaan soveltaa useita kertoja perakkain, mutta saannon soveltamisen ehdot on tarkastettava talléin joka sovelluskerralla uudelleen. Sa3anté muun muassa
helpottaa raja-arvojen laskemista, kun funktioiden derivaattojen raja-arvot on helpompi laskea kuin itse funktioiden, etenkin kun derivaattojen arvot pisteessa «

Tulosta tai vie

Luo kirja
Lataa PDF-tiedostona
Tulostettava versio

poikkeavat nollasta. Saanto voidaan laajentaa myos koskemaan toispuoleisia seka aarettdmia raja-arvoja.

Sisallysluettelo [piilota]

Muilla kielilla £ 1 I'Hépitalin séannon todistus
iy =l 2 Esimerkkeja 'Hdpitalin saannon kaytosta
Bahasa Indonesia 2.1 Ongelmatapauksia
Deutsch 3 Lahteet
English
Espaiiol
"Hopi < ] cc 0 ' muokkaa | muokkaa wikitekstia
fe= I’'Hopitalin sadannon todistus [ muokkaa | muokkaa wikitekstia |
Pyccrui
Svenska Todistetaan I'Hépitalin saantd differentiaalilaskennan valiarvolauseen avulla.
P e Tapaus 1: Oletetaan, etta piste a on aarellinen.

3 37 muuta kielta

T Méaéritellddn f(a) = g(a) = 0, jolloin funktiot f ja g ovat jatkuvia pisteessé a. Valitaan nyt piste x niin lahelté pistettd a, etta funktiot f ja g toteuttavat
VILIOKKAA IINKKE|d

differentiaalilaskennan véliarvolauseen oletukset valilla [a, z] (tai [z, a|, jos < a).

Nyt saadaan Johann Bernoulli, jonka uskotaan

kehittaneen I'Hbpitalin saannén
f'(&g(x) = ¢ (&) f(=),

missé € € (a, ) (tal € € (z,a), jos @ < a). Lisdksi g' () # 0 jossain pisteen a ymparistdssa (x # a). Differentiaalilaskennan véliarvolauseen mukaan

f©) _ @) fla) _ fla)

g€  g(z)—gla) g(z)’

kun |2 — a| % 0 on tarpeeksi pieni. Kun nyt & — a, niin myds £ — a, joten véite seuraa ylla olevasta yhtéléstd, Sama on voimassa myés toispuoleisten raja-arvojen tapauksessa.

» Tapaus 2: Oletetaan, ettd a = *o00.

1
Merkitaan £ = = jolloin todistus menee vastaavasti kuin tapauksessa 1. Talléin

O N I A LD N ()
lim = lim = lim = lim :
—rto0 g(m) e—+0k Q(%} a—0L gf(%)(_t%) z—bto00 g’(,ﬂ)

Esimerkkeja I'Hopitalin sidnnon kaytosta | muokkaa | muokkaa wikitekstia |
Kaytetdadn merkintédd == osoittamaan I'Hépitalin s&anndn soveltamista esimerkeissa.

« Varsin klassinen esimerkki lauseen kdytosta on funktioiden sin @ ja @ osamé&aran raja-arvo:
sin D(sinz) . cosax
y) D{:m) z—0 1
Vaikka tama raja-arvo onkin oiva esimerkki lauseen kaytsta, se sisaltaa kehapaatelmén. Tata tulosta kaytetdan sinifunktion derivoimissaannén johdossa, joten I'Hopitalin saanté ei ole todistusvoimainen
kyseisen raja-arvon kohdalla. Lauseen kaytdn kuvaamisessa se on kuitenkin klassinen esimerkki.

= 1.

« Esimerkki tilanteesta, jossa osamaéaré on epdmaaraistd muotoa 0/0. L'Hépitalin sé&&nndén soveltaminen ensimmaisen kerran antaa yha epdmaéaréistd muotoa olevan raja-arvon. Téméa saadaan kuitenkin
lasketuksi soveltamalla saantda yhteensa kolme kertaa:

. 2sinz —sin2z . D(2sina — sin 2x) . 2cosx — 2cos2z
lim - == |im = lim
=0 @ —sIng z—0 D(m — sin a:) z—0 l—cosz
D(2cosaz —2cos2z) . —2sinx + 4sin 22
—— lim = lim ,
z—0 D(1 — cosz) z—0 sin
. D(—2sinz+4sin22) = —2cosz+8cos2z —2+8
== limi - =1lim = =6
z—0) D(Sll‘l :g) z—0 COs T 1

 Esimerkki sdannon kaytosta tilanteessa, jossa osamaara on epamaaraistd muotoa oo /0o:

. S ) P . D(ﬂ:ﬂ;) . na" 1 . " 1
Iim z"e™™ = lim — == lim = lim — n lim
T—00 r—oo e L300 D(E‘i’) r—oa et r—o0 T
D mn—l) mﬂ—ﬂ
== n lim =n(n—1) lim
T—00 D(E“T) z—oo ev
1
== . .==nl Im — =10
o0 e

Ongelmatapauksia [ muokkaa | muokkaa wikitekstia |

e Ennen I'Hopitalin saanndn kayttamista on tarkeaa tarkistaa, etta osamaara on varmasti epamaaraista muotoa. Tama unohtuu helposti, jos I'Hopitalin saantéa kaytetaan raja-arvoa laskettaessa useita kertoja
perakkain. Lasketaan raja-arvo

. sin(x) . cos(z) . —sin(x)
lim == lim == lim —— = 0.
z—0 ¢ + 2 z—0 1 + 2z z—0 2
. cos(z)
Tama on vaarin, silld lim el ole epamaaraista muotoa, joten siihen ei voi soveltaa I'Hopitalin saantéa.
z—0 1+ 22
Oikea tapa:
. sin(z) . cos(z)  limgpcos(z) 1
]111‘1 == 1Im = — e I ]_
z—0 p + x2 z—0 1+ 2 limg, .01+ 2z 1

e Joskus I'Hopitalin saanndn kayttaminen johtaa takaisin alkuperaiseen muotoon:

- e* + e~® . D(ET + E—:t:) : et —e™®
lim ——— == lim = lim ——

(
Dt —e*) . o4
(
(

Taman tilanteen voi valttaa sijoittamalla y = e*, missd y — 00, kun 2 — oo. Nyt raja-arvon laskeminen on helppoa:

. € +e® . y+y!  Dy+yYH | 1—-y? 1
lim ——— = lim =——— == lim = lim ——— = - =1
z—00 g¥ — g~ % Yoo 9 — ,y—l Y00 D(y : y—l) y—+oo 1 4 ?j_z 1

o Toinen esimerkki tapauksesta, jossa I'Hopitalin saannon kayttaminen ei johda mihinkaan:

v2+ a2l i D(v/2 + 2%) i x
1

im ——=

T—+00 T i-—:::-::-blﬂ D(fﬂ) 2—+00 m
D(z) V2 + 24
H it

= |lim

I
If
E
=
|

Parempi tapa on sieventaa lauseketta. Nyt ei tarvitse kayttaa 'Hopitalin saantoa ja saadaan helposti:

424 g2 ) 2
STz kg T1EVOFI=L

Lﬁhteet [ muokkaa | muckkaa wikitekstia ]
1. + Boyer, Carl. Tieteiden kuningatar: Matematitkan histona. Osa 2, s. 592-594. (A history of mathematics). Suomentanut Kimmo Pietilainen. Helsinki: Art House, 1994, ISBN 951-884-150-0.

Luokka: Differentiaalilaskenta

Sivua on viimeksi muutettu 23. helmikuuta 2019 kello 17.30.

Teksti on saatavilla Creative Commoaons Attribution/Share-Alike -lisenssilla; lisaehtoja voi sisaltya. Katso kayttdehdot.
Wikipedia® on Wikimedia Foundationin rekisterdima tavaramerkki.
Ongelma artikkelissa?

Tietosuojakaytantd  Tietoja Wikipediasta Vastuuvapaus Kehittajat Evastekaytantd Mobiilinakyma (ﬁ}w'.“"':'mm |;.i|'r;;i“e:'jci';::;riki


https://getfireshot.com/pdf_aHR0cHM6Ly9jb21tb25zLndpa2ltZWRpYS5vcmcvd2lraS9GaWxlOlF1ZXN0aW9uX2Jvb2stNC5zdmc=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOlRhcmtpc3RldHRhdnV1cw==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOk1lcmtpdHNlX2wlQzMlQTRodGVldA==
https://getfireshot.com/pdf_aHR0cHM6Ly9jb21tb25zLndpa2ltZWRpYS5vcmcvd2lraS9GaWxlOkd1aWxsYXVtZV9kZV9sJTI3SCVDMyVCNHBpdGFsLmpwZw==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVGllZG9zdG86R3VpbGxhdW1lX2RlX2wlMjdIJUMzJUI0cGl0YWwuanBn
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvR3VpbGxhdW1lX2RlX2wlRTIlODAlOTlIJUMzJUI0cGl0YWw=
https://getfireshot.com/pdf_aHR0cHM6Ly9jb21tb25zLndpa2ltZWRpYS5vcmcvd2lraS9GaWxlOkpvaGFubl9CZXJub3VsbGkuanBn
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvR3VpbGxhdW1lX2RlX2wlRTIlODAlOTlIJUMzJUI0cGl0YWw=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTWF0ZW1hdGlpa2th
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvRXAlQzMlQTRtJUMzJUE0JUMzJUE0ciVDMyVBNGluZW5fbXVvdG8=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvUmFqYS1hcnZv
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvRGVyaXZhYXR0YQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvSm9oYW5uX0Jlcm5vdWxsaQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiNjaXRlX25vdGUtMQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvRnVua3Rpbw==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvSmF0a3V2YV9mdW5rdGlv
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvRGVyaXZhYXR0YQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiNsJUUyJTgwJTk5SCVDMyVCNHBpdGFsaW5fcyVDMyVBNCVDMyVBNG5uJUMzJUI2bl90b2Rpc3R1cw==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiNFc2ltZXJra2VqJUMzJUE0X2wlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bm4lQzMlQjZuX2slQzMlQTR5dCVDMyVCNnN0JUMzJUE0
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiNPbmdlbG1hdGFwYXVrc2lh
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiNMJUMzJUE0aHRlZXQ=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90Ok9tYV9rZXNrdXN0ZWx1
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90Ok9tYXRfbXVva2thdWtzZXQ=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPVRvaW1pbm5vdDpMdW9fdHVubnVzJnJldHVybnRvPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbitzJUMzJUE0JUMzJUE0bnQlQzMlQjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPVRvaW1pbm5vdDpLaXJqYXVkdV9zaXMlQzMlQTQlQzMlQTRuJnJldHVybnRvPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbitzJUMzJUE0JUMzJUE0bnQlQzMlQjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNg==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvS2Vza3VzdGVsdTpMJUUyJTgwJTk5SCVDMyVCNHBpdGFsaW5fcyVDMyVBNCVDMyVBNG50JUMzJUI2
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNg==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmdmVhY3Rpb249ZWRpdA==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWVkaXQ=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWhpc3Rvcnk=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOkV0dXNpdnU=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOkV0dXNpdnU=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOlRpZXRvamE=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOlNlbGFhX2x1b2tpdHRhaW4=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OlNhdHVubmFpbmVuX3NpdnU=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvT2hqZTpTaXMlQzMlQTRsbHlz
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOkthaHZpaHVvbmU=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOkFqYW5rb2h0YWlzdGE=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OlR1b3JlZXRfbXV1dG9rc2V0
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OlQlQzMlQTRubmVfdmlpdHRhYXZhdF9zaXZ1dC9MJUUyJTgwJTk5SCVDMyVCNHBpdGFsaW5fcyVDMyVBNCVDMyVBNG50JUMzJUI2
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OkxpbmtpdGV0eXRfbXV1dG9rc2V0L0wlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OkxpbmtpdGV0eXRfbXV1dG9rc2V0L0wlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OlRvaW1pbnRvc2l2dXQ=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmb2xkaWQ9MTc5NjAyNjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWluZm8=
https://getfireshot.com/pdf_aHR0cHM6Ly93d3cud2lraWRhdGEub3JnL3dpa2kvU3BlY2lhbDpFbnRpdHlQYWdlL1ExOTA1NTc=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPVRvaW1pbm5vdDpWaWl0dGF1cyZwYWdlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmaWQ9MTc5NjAyNjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9jb21tb25zLndpa2ltZWRpYS5vcmcvd2lraS9DYXRlZ29yeTpMJTI3SCVDMyVCNHBpdGFsJTI3c19ydWxl
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPVRvaW1pbm5vdDpLaXJqYSZib29rY21kPWJvb2tfY3JlYXRvciZyZWZlcmVyPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbitzJUMzJUE0JUMzJUE0bnQlQzMlQjY=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPVRvaW1pbm5vdDpFbGVjdHJvblBkZiZwYWdlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbitzJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPXNob3ctZG93bmxvYWQtc2NyZWVu
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmcHJpbnRhYmxlPXllcw==
https://getfireshot.com/pdf_aHR0cHM6Ly9hci53aWtpcGVkaWEub3JnL3dpa2kvJUQ5JTgyJUQ4JUE3JUQ4JUI5JUQ4JUFGJUQ4JUE5XyVEOSU4NCVEOSU4OCVEOCVBOCVEOSU4QSVEOCVBQSVEOCVBNyVEOSU4NA==
https://getfireshot.com/pdf_aHR0cHM6Ly9pZC53aWtpcGVkaWEub3JnL3dpa2kvQXR1cmFuX0wlMjdIJUMzJUI0cGl0YWw=
https://getfireshot.com/pdf_aHR0cHM6Ly9kZS53aWtpcGVkaWEub3JnL3dpa2kvUmVnZWxfdm9uX2RlX2wlRTIlODAlOTlIb3NwaXRhbA==
https://getfireshot.com/pdf_aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvTCUyN0glQzMlQjRwaXRhbCUyN3NfcnVsZQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9lcy53aWtpcGVkaWEub3JnL3dpa2kvUmVnbGFfZGVfbCUyN0glQzMlQjRwaXRhbA==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVGllZG9zdG86Sm9oYW5uX0Jlcm5vdWxsaS5qcGc=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvSm9oYW5uX0Jlcm5vdWxsaQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmdmVhY3Rpb249ZWRpdCZzZWN0aW9uPTE=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWVkaXQmc2VjdGlvbj0x
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvRGlmZmVyZW50aWFhbGlsYXNrZW5uYW5fdiVDMyVBNGxpYXJ2b2xhdXNl
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvRGlmZmVyZW50aWFhbGlsYXNrZW5uYW5fdiVDMyVBNGxpYXJ2b2xhdXNl
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmdmVhY3Rpb249ZWRpdCZzZWN0aW9uPTI=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWVkaXQmc2VjdGlvbj0y
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvS2VoJUMzJUE0cCVDMyVBNCVDMyVBNHRlbG0lQzMlQTQ=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVHJpZ29ub21ldHJpbmVuX2Z1bmt0aW8=
https://getfireshot.com/pdf_aHR0cHM6Ly9ydS53aWtpcGVkaWEub3JnL3dpa2kvJUQwJTlGJUQxJTgwJUQwJUIwJUQwJUIyJUQwJUI4JUQwJUJCJUQwJUJFXyVEMCU5QiVEMCVCRSVEMCVCRiVEMCVCOCVEMSU4MiVEMCVCMCVEMCVCQiVEMSU4Rg==
https://getfireshot.com/pdf_aHR0cHM6Ly9zdi53aWtpcGVkaWEub3JnL3dpa2kvTCUyN0glQzMlQjRwaXRhbHNfcmVnZWw=
https://getfireshot.com/pdf_aHR0cHM6Ly96aC53aWtpcGVkaWEub3JnL3dpa2kvJUU2JUI0JTlCJUU1JUJGJTg1JUU4JUJFJUJFJUU2JUIzJTk1JUU1JTg4JTk5
https://getfireshot.com/pdf_aHR0cHM6Ly93d3cud2lraWRhdGEub3JnL3dpa2kvU3BlY2lhbDpFbnRpdHlQYWdlL1ExOTA1NTcjc2l0ZWxpbmtzLXdpa2lwZWRpYQ==
https://getfireshot.com/pdf_aHR0cHM6Ly93d3cud2lraWRhdGEub3JnL3dpa2kvU3BlY2lhbDpFbnRpdHlQYWdlL1ExOTA1NTcjc2l0ZWxpbmtzLXdpa2lwZWRpYQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmdmVhY3Rpb249ZWRpdCZzZWN0aW9uPTM=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWVkaXQmc2VjdGlvbj0z
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmdmVhY3Rpb249ZWRpdCZzZWN0aW9uPTQ=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3cvaW5kZXgucGhwP3RpdGxlPUwlRTIlODAlOTlIJUMzJUI0cGl0YWxpbl9zJUMzJUE0JUMzJUE0bnQlQzMlQjYmYWN0aW9uPWVkaXQmc2VjdGlvbj00
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiNjaXRlX3JlZi0x
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90OktpcmphbCVDMyVBNGh0ZWV0Lzk1MTg4NDE1MDA=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvVG9pbWlubm90Okx1b2thdA==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvTHVva2thOkRpZmZlcmVudGlhYWxpbGFza2VudGE=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOkNyZWF0aXZlX0NvbW1vbnNfQXR0cmlidXRpb24tU2hhcmVfQWxpa2VfMy4wX1VucG9ydGVkXy1saXNlbnNzaWVoZG90
https://getfireshot.com/pdf_aHR0cHM6Ly9mb3VuZGF0aW9uLndpa2ltZWRpYS5vcmcvd2lraS9UZXJtc19vZl9Vc2UvZmk=
https://getfireshot.com/pdf_aHR0cHM6Ly93aWtpbWVkaWFmb3VuZGF0aW9uLm9yZy8=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOkFydGlra2VsaWVuX29uZ2VsbWF0
https://getfireshot.com/pdf_aHR0cHM6Ly9mb3VuZGF0aW9uLndpa2ltZWRpYS5vcmcvd2lraS9Qcml2YWN5X3BvbGljeQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOlRpZXRvamE=
https://getfireshot.com/pdf_aHR0cHM6Ly9maS53aWtpcGVkaWEub3JnL3dpa2kvV2lraXBlZGlhOlZhc3R1dXZhcGF1cw==
https://getfireshot.com/pdf_aHR0cHM6Ly93d3cubWVkaWF3aWtpLm9yZy93aWtpL1NwZWNpYWw6TXlMYW5ndWFnZS9Ib3dfdG9fY29udHJpYnV0ZQ==
https://getfireshot.com/pdf_aHR0cHM6Ly9mb3VuZGF0aW9uLndpa2ltZWRpYS5vcmcvd2lraS9Db29raWVfc3RhdGVtZW50
https://getfireshot.com/pdf_aHR0cHM6Ly9maS5tLndpa2lwZWRpYS5vcmcvdy9pbmRleC5waHA/dGl0bGU9TCVFMiU4MCU5OUglQzMlQjRwaXRhbGluX3MlQzMlQTQlQzMlQTRudCVDMyVCNiZtb2JpbGVhY3Rpb249dG9nZ2xlX3ZpZXdfbW9iaWxl
https://getfireshot.com/pdf_aHR0cHM6Ly93aWtpbWVkaWFmb3VuZGF0aW9uLm9yZy8=
https://getfireshot.com/pdf_aHR0cHM6Ly93d3cubWVkaWF3aWtpLm9yZy8=

