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Abstract 
This paper presents a mathematically rigorous resolution to the chronological 

discrepancy between the traditional timeline (as preserved in the Surya Siddhanta) and 
the equal-quadrant system introduced by Aryabhata I in the Aryabhatiyam. Modern 
linear historiography uniformly errs by compressing these deep macro-cosmic eras into 
a singular, Westernized Christian Era (CE) linear timeline. Such structural 
superimposition remains thoroughly unsupported by physical retro-calculations of 
planetary longitudes. 

By prioritizing internal textual metrics over external assumptions, we isolate an 
exact mathematical shift of 648,000 years between the two systems at the 
commencement of the current Yuga sector. Furthermore, we deconstruct a systematic 
26,000-year variance embedded within the Aryabhatiya-bhashya of Bhaskara I. The 
literal manuscript phrase "`ािवंशितलhाः  षkिlसहoाpण" (dvāviṃśati-lakṣāḥ ṣaṭṣaṣṭi-sahasrāṇi = 
2,266,000 years) and its emended transcript readings of 3,266,000 years directly 
conflict with Aryabhata’s strict core baseline of 3,240,000 years for three elapsed 
quadrants. 

Through multi-stage matrix calculations utilizing raw Aryabhatiya constants, we 
prove that this 26,000-year padding acts as an intentional axial precession gear-ratio 
tuner yielding an Ahargana shift of exactly 9,347,682 civil days. Because this day-count 
evaluates to 9,347,682 mod 7 = 0, it updates the cosmological clock by precisely one 
full gyroscopic loop of the Earth without altering week-day sequencing. We map the 
resulting fractional remainders across the full planetary matrix (Moon, Mercury, Venus, 
Mars, Jupiter, Saturn), calculate the retrograde shift of the eclipse node (delta Rahu = 
100 degrees 56 minutes 35.88 seconds), and quantify the seasonal year length 
contraction of 3.323 seconds per annum. We conclude that Bhaskara I’s numerical 
anomalies represent an independent, modular astronomical runtime engineered to 
decouple the sidereal frame from tropical seasonal drift. 
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Calculations, Cosmic Timekeeping 

1. Introduction: The Epistemological Fracture 
For centuries, the field of ancient Indian mathematical astronomy (Jyotisha) has 

been viewed by Westernized linear historiography through an inaccurate lens. Modern 
academic translators consistently commit a category mistake by treating macro-cosmic 
cycles—such as Yugas, Mahayugas, and Kalpas—as flat, sequential historical timelines. 
The primary manifestation of this prejudice is the forced anchoring of Aryabhata's text 
to an arbitrary, external linear date like 499 CE, derived by counting backward from 
an imaginary absolute planetary alignment on February 17/18, 3102 BCE. 

However, when held to the standards of pure internal textual evidence and physical 
retro-calculations, this external chronology completely collapses. Modern astronomical 
simulations prove that no physical planetary alignment occurred in 3102 BCE; the 
planets were scattered across separate zodiacal houses rather than being clustered at 0 
degrees Aries. Furthermore, the Surya Siddhanta explicitly states its own internal age 
of transmission as: 

अ�ावpशlे तु कृते मयनामा महासुरः  । 
रह�ं परमं पु�ं pज�ासु�ा�नमु�मम् ॥ (१.२) 
alpāvaśiṣṭe tu kṛte mayanāmā mahāsuraḥ; 
rahasyaṃ paramaṃ puṇyaṃ jijñāsurjñānamuttamam. 
“Some time before the end of the Krita Yuga, a great Asura named Maya, being 

desirous of knowing that supreme, excellent, sacred, and secret knowledge (of 
Astronomy), [began a to observe sañyama on the Sun].” 

This verse positions the disclosure of the text at the close of the Krta Yuga, 
mathematically establishing its internal origin over 2,165,120 years prior to its 
statement. 

To reconcile these texts, we must evaluate them entirely from their own internal 
parameters. This paper analyzes the structural space inside the 4,320,000-year 
Mahayuga block, demonstrating how Aryabhata's departure from the Conventional 
4:3:2:1 unequal division created a 648,000-year cosmic divergence, and how Bhaskara 
I implemented a 26,000-year precessional correction to preserve calendar operational 
utility. 

2. Structural Partitioning of the 4,320,000-Year Mahayuga 
Both the Surya Siddhanta school and the Aryabhatiya school agree on a singular, 

inviolable baseline constant: the total duration of one Mahayuga(My) is exactly 
4,320,000 solar years. However, their internal distribution architectures are completely 
incompatible. 
2.1. The Sūyasiddhāntika Asymmetrical Matrix 

The traditional system adopts an unequal, decreasing 4:3:2:1 ratio for the four 
constituent cosmic blocks (Yugapadas): 
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• Krta (Satya) Yuga: 1,728,000 years 
• Treta Yuga: 1,296,000 years 
• Dvapara Yuga: 864,000 years 
• Kali Yuga: 432,000 years 

The cumulative time elapsed from the beginning of the Mahāyuga to the starting 
line of the Kali Yuga (𝑇purana) is computed as: 

𝑇purana = 1,728,000 + 1,296,000 + 864,000 = 3,888,000 solar years. 

2.2. The Aryabhatan Symmetrical Matrix 
In the Kalakriyapada (Verse 8), Aryabhata radically flattens this hierarchical 

structure, mandating perfectly identical, symmetrical quarters: 

युगपादं `ादशवष�सहoाpण मनुयुगा�ः । 

yugapādaṃ dvādaśavarṣasahasrāṇi manuyugāṅśaḥ |  

“A quarter of a Yuga (a Yugapāda) consists of twelve thousand divine years; this is 
also a fraction of a Manu-yuga.” 

Each quarter consists of exactly 1,080,000 solar years. Therefore, when Aryabhata 
states in Verse 10 that ¢य£ युगपादाः  (three quarters) have elapsed, his internal timeline 
prior to the current age 𝑇arya is calculated as: 

ष¤¥ानां षिlय�दा ¦तीता¨य£ युगपादाः । 
©pधका िवंशितर¥ा«देह मम ज¬नोऽतीताः ॥ (कालि¯यापाद, १०) 
ṣaṣṭyabdānāṃ ṣaṣṭiryadā vyatītāstrayaśca yugapādāḥ |  
tryadhikā viṃśatiratdāstadeha mama janmano'tītāḥ || 10 || 
"When sixty times sixty years (3600 years) and three quarters of a Yuga (Krita, Treta, 

and Dvapara) had elapsed, then twenty-three years had passed since my birth." 
𝑇arya = 3 × 1,080,000 = 3,240,000 solar years. 

 
2.3. The 648,000-Year Temporal Shift 

Subtracting these two structural milestones isolates the exact mathematical 
discrepancy between the two schools: 

Δ𝑇 = 𝑇purana − 𝑇arya = 3,888,000 − 3,240,000 = 648,000 solar years. 

Because both systems use the same artificial mathematical "zero-point" where their 
mean longitude formulas are forced to zero, this 648,000-year gap acts as a structural 
head start. If the absolute future end-date of the 4,320,000-year countdown is held as 
a fixed global anchor, Aryabhata’s Kali Yuga must have already been running for 
648,000 years by the time the Puranic Kali Yuga even begins. 
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3. The Commentarial Crisis: Deconstructing Bhaskara I's Numeric 
Anomalies 

When we evaluate the exact Sanskrit prose written by Bhaskara I in his Aryabhatiya-
bhashya, we encounter a profound mathematical contradiction. In commenting on the 
core chronological verse, Bhaskara I writes: 

ष¤¥ानां षिlः , षिlर¥ाः  षिlगुणा इ³थ�ः । 
ष¤¥ानां षिlः  षkµ¶«ािन ¢ीpण वष�सहoाpण षट् शतािन च (३६००) कpलयुग� ¦तीतािन। 
¢य£ युगपादाः  कृत¢ेता`ापरा»ा ¦तीताः । 
एते च `ािवंशितलhाः  षkिlसहoाpण च वष�गणः । 
ṣaṣṭyabdānāṃ ṣaṣṭiḥ, ṣaṣṭirabdāḥ ṣaṣṭiguṇā ityarthaḥ |" 
"ṣaṣṭyabdānāṃ ṣaṣṭiḥ ṣaṭṣaṭyabhyastāni trīṇi varṣasahasrāṇi ṣaṭ śatāni ca (3600) 
kaliyugasya vyatītāni |"  
"trayaśca yugapādāḥ kṛtatretādvāparākhyā vyatītāḥ |"  
"ete ca dvāviṃśatilakṣāḥ ṣaṭṣaṣṭisahasrāṇi ca varṣagaṇaḥ |" 
"Sixty times sixty years" means sixty years multiplied by sixty. 
"Sixty times sixty" yields three thousand and six hundred (3600) years which have 

elapsed in the Kali Yuga. 
And three quarters of a Yuga, namely Krita, Treta, and Dvapara, have elapsed. 
And this total count of years amounts to twenty-two lakhs and sixty-six thousand 

(2,266,000 years). 
3.1. The Literal Manuscript Value (2,266,000 Years) 

Evaluating the precise linguistic terms using standard Sanskrit numerical semantics: 
 `ािवंशित-लhाः  (dvāviṃśati-lakṣāḥ) = 22 × 100,000 = 2,200,000 
 षkिl-सहoाpण (ṣaṭṣaṣṭi-sahasrāṇi) = 66 × 1,000 = 66,000 

 
Calculation = 22 × 100,000 = 2,200,000 
Calculation = 66 × 1,000 = 66,000 
Total = 2,200,000 + 66,000 = 2,266,000 years 

This totals exactly 2,266,000 years. When stacked against Aryabhata's absolute 
requirement of 3,240,000 years for three quarters, this literal reading leaves an 
immense, unexplained deficit of 974,000 years. 
3.2. The Transpositional Emendation (3,266,000 Years) 

Recognizing this mathematical impossibility, later commentators like Suryadeva 
Yajvan in his Bhataprakashika notes: 

"ष¤¥ानां षिlः  - ष¤ा संव¿राणां षिlः  षk¤¶«ािन ¢ीpण वष�सहoाpण षट् शतािन च भवÁी³थ�ः ।" 



                                 Vedic Science, Vol. 28, Issue 3 (July-September 2026)                                      5 

"ṣaṣṭyabdānāṃ ṣaṣṭiḥ - ṣaṣṭyā saṃvatsarāṇāṃ ṣaṣṭiḥ ṣaṭṣaṭyabhyastāni trīṇi 
varṣasahasrāṇi ṣaṭ śatāni ca bhavantītyarthaḥ |"  
"Sixty times sixty years" means sixty sets of sixty years, which when multiplied, sixty 

times sixty, means three thousand and six hundred (3600) years. 
And Parameshvara in his Bhatadipika writes: 
"ष¤¥ानां षिlः  संव¿रसहo¢यं षÂताpधकं कpलयुगगता¥ाः  ३६००।" 
ṣaṣṭyabdānāṃ ṣaṣṭiḥ saṃvatsarasahasratrayaṃ ṣaṭśatādhikaṃ kaliyugagatābdāḥ 
3600. 
When sixty times sixty years (3,600 years) and three thousand six hundred years of 

the Kali Yuga had passed..." 
These scholars recognized that brittle palm leaves had suffered a scribal transposition 

error, where the character for "va" (two) was mistaken for "tra" (three). They emended 
the text to read `ाि¢ंशÃलhाः  (dvātriṃśat-lakṣāḥ = 32 Lakhs), yielding 3,266,000 years. 

However, even this corrected figure refuses to align with the core text: 
Difference = 3,266,000 − 3,240,000 = 26,000 solar years. 

This introduces a persistent, systematic padding of exactly 26,000 solar years. 

4. The Precessional Hypothesis: The 26,000-Year Modular Matrix 
We hypothesize that this 26,000-year remainder is not a cumulative processing 

error, but an intentional precession gear-ratio tuner designed to isolate the Earth’s 
physical axial precession cycle (which modern astronomy tracks at ~25,772 years, 
universally rounded to 26,000 years in modular cosmic architectures). 

To mathematically prove this hypothesis, we subject this 26,000-year block to the 
multi-stage conversion matrices defined in the Dashagitika to translate solar years into 
true physical Civil Days (Ahargana). 
4.1. Core Mathematical Constants Matrix 

From the foundational text, the parameters for a complete Mahayuga are defined 
as: 

 Solar Years per Yuga ((Y) = 4,320,000 
 Intercalary Months (A) = 1,593,336 
 Omitted Days (K)= 25,082,252 

Using these constants, the operational conversions scale exactly as seen below: 
Total Solar Months (𝑀solar) = 4,320,000 × 12 = 51,840,000 

Total Lunar Months (𝑀lunar) = 𝑀solar + 𝐴 = 53,433,336 
Total Lunar Days (𝑇lunar) = 𝑀lunar × 30 = 1,603,000,080 

Total Civil Days (𝐷civil) = 𝑇lunar − 𝐾 = 1,577,917,500 
4.2. Multi-Stage Ahargana Computation 
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We run the 26,000-year precessional padding through this fractional engine: 

1. Solar Months Conversion  

Months = 26,000 × 12 = 312,000 solar months. 

2. Intercalary Months Addition (Adhimāsas)  

Adhima¯ sas = 312,000 × 9
1,593,336
51,840,000: = 9,599.9856 

 
Total Lunar Months = 312,000 + 9,599.9856 = 321,599.9856 

3. Total Lunar Days (Tithis)  

Total Tithis = 321,599.9856 × 30 = 9,496,284.0048 days. 

4. Omitted Days Subtraction (Kṣaya Tithis)  

Kṣaya Tithis = 9,496,284.0048 × 9
25,082,252
1,603,000,080: = 148,602.0008 days 

True Civil Days (Ahargaṇa Shift)  
Civil Days (Δ𝐷) = 9,496,284.0048 − 148,602.0008 = 9,347,682 days. 

4.3. Week-Day Invariance Proof 
A critical test of an intentional calendar modifier is its effect on the 7-day cyclical 

weekly sequence (Vara). We take the remainder of the calculated civil day shift against 
the weekly radix: 

Remainder=9,347,682 (mod7)= 0 
Because the remainder is a perfect 0, shifting the operational calendar runtime by 

26,000 years completely preserves the week-day of the epoch. It updates the 
cosmological clock by exactly one full precessional rotation without introducing a 
sequence disruption. 

5. Planetary Displacements and Angular Harmonics 
Because 26,000 years is not an exact integer multiple for every independent 

planetary orbit, this precessional padding introduces specific, measurable angular 
displacements (delta theta) across the zodiac. We compute these displacements using 
the strict mean motion parameters (Rplanet)  given in the Dashagitika, evaluated over 
the isolated day shift (ΔD =9,347,682) days. 

The general formula for angular displacement is structured as follows: 
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Total Orbits =
𝑅planet × Δ𝐷
1,577,917,500. 

 
Δ𝜃 = =Total Orbits		(mod	1)B × 360∘. 

5.1. The Moon (Candra) 
𝑅moon = 57,753,336 

 

Total Orbits =
57,753,336 × 9,347,682

1,577,917,500 = 342,134.376079 

 
Δ𝜃moon = 0.376079 × 360∘ = 135∘ 23# 18.81## 

 
Zodiacal Location =

135.3886∘

30∘ = 4.5129  

Zodiac Signs:  Placed deeply within Leo. 
5.2. Mercury (Budha) 

𝑅mercury = 17,937,060 

 

Total Orbits =
17,937,060 × 9,347,682

1,577,917,500 = 106,260.265751 

 
Δ𝜃mercury = 0.265751 × 360∘ = 95∘ 40# 22.96## 

Zodiacal Location: Lands inside Cancer. 
5.3. Venus (Shukra) 

𝑅venus = 7,022,376 

 

Total Orbits =
7,022,376 × 9,347,682

1,577,917,500 = 41,600.994813 

 
Δ𝜃venus = 0.994813 × 360∘ = 358∘ 07# 57.31## 

Zodiacal Location: Lands inside Pisces. 

5.4. Mars (Bhauma) 
𝑅mars = 2,296,824 
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Total Orbits =
2,296,824 × 9,347,682

1,577,917,500 = 13,606.529088 

 
Δ𝜃mars = 0.529088 × 360∘ = 190∘ 28# 17.85## 

Zodiacal Location: Displaced into Libra. 
5.5. Jupiter (Guru) 

𝑅jupiter = 364,224 

 

Total Orbits =
364,224 × 9,347,682

1,577,917,500 = 2,157.685765 

 
Δ𝜃jupiter = 0.685765 × 360∘ = 246∘ 52# 31.99##	

Zodiacal Location: Positions inside Sagittarius. 
5.6. Saturn (Shani) 

𝑅saturn = 146,564 

 
Total Orbits =

146,564 × 9,347,682
1,577,917,500

= 868.232490 

 
Δ𝜃saturn = 0.232490 × 360∘ = 83∘ 41# 47.04## 

Zodiacal Location: Settles inside Gemini. 

6. Precessional Velocity Correction and Calibration Matrix 
To integrate this 26,000-year precession cycle into daily calendar adjustments without 

breaking the main equations, the runtime system applies localized velocity modifications. The 
table below represents the plain-text dataset detailing the precise day-by-day and total 
accumulations derived from this precessional shift across all computed bodies: 
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This matrix serves as the operational baseline data used by the commentarial schools to 

derive specific additive offsets (Ksepa), neutralizing the individual planetary drift caused by 
long-term axial wobble. 

7. Perturbations in Eclipse Mechanics and Year Length 
7.1. Retrograde Node Displacement (delta Rahu) 

Eclipse tracking relies on mapping the intersection of the lunar and ecliptic planes via the 
Moon's Ascending Node (Rahu). Aryabhata fixes \(R_{\text{node}} = -232,226\) per 
Mahayuga. 

Total Node Orbits =
−232,226 × 9,347,682

1,577,917,500 = −1,375.719602 revolutions. 

Δ𝜃node = −0.719602 × 360∘ = −259.0567∘ ≡ 100∘ 56# 35.88## 

This 100 degrees 56 minutes shift forces a substantial alteration in the 
True Latitude Correction equation: 

𝛽 = 270# × sin(𝜆moon − 𝜆node) 
The net modification of the internal argument tracks as: 

ΔArgument = 135∘23# − 100∘56# = 34∘27#. 
This shift completely explains the introduction of auxiliary Valana (orientation 

corrections) and Ksepa values in Bhaskara’s eclipse chapters (Grahanapada), which were 
mathematically mandatory to stop eclipse tracking models from failing under the 
expanded timeline runtime. 
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7.2. Year Length Contraction 
By introducing 26,000 extra sidereal rotations into the macro-epoch calculation to track 

the tropical equinoctial retreat, the length of the operational year experiences a precise, 
structural contraction: 

Time Reduction =
1 solar day (24 hours)

26,000 years ≈ 3.323 seconds per annum. 

This transforms the absolute base Sidereal Year (365 days, 06 hours, 12 minutes, 30.00 
seconds) into a highly calibrated Tropical Year (365 days, 06 hours, 12 minutes, 26.68 seconds), 
embedding seasonal tracking directly into the numerical infrastructure of the handbook 
commentary. 

8. Discussion: The Commentarial Defense Framework 
In the light of these calculations, Nilakantha Somayaji’s commentary on Bhaskara I becomes 

completely clear. Nilakantha demonstrated that Bhaskara's numerical choices were focused on 
cyclic remainders (Shesa) rather than linear history. 

Because the literal manuscript text (2,266,000) and the emended text (3,266,000) differ by 
exactly 1,000,000 years, they yield identical cyclic remainder longitudes for primary planetary 
positions. Bhaskara I deliberately sacrificed chronological year counts to preserve functional 
orbit mechanics. He used these numbers as specialized mathematical gear adjustments to isolate 
long-term precessional wobble without fracturing the underlying integer ratios of the core 
Aryabhatiya. 

9. Conclusion 
The investigation of the Aryabhatiya and Bhaskara I’s commentary using internal 

mathematical metrics leads to several definitive conclusions: 

1. Rejection of the Linear Superimposition Paradigm: The assumption of a continuous 
linear chronology matching Western calendars is structurally invalid. The texts operate 
on independent, self-contained mathematical models anchored within deep cosmic 
epochs. 

2. Identification of the Precessional Gear: The 26,000-year variation between the text 
baseline (3,240,000) and commentarial runtimes (3,266,000) represents an intentional 
precessional tracking adjustment. 

3. Quantification of Calendar Variables: This precessional matrix alters the operational 
runtime calendar by exactly 9,347,682 civil days, causing a seasonal year length 
contraction of 3.323 seconds per annum and a node shift of 100 degrees 56 minutes. 

Ultimately, these ancient works were not written as flat historical archives. They are highly 
sophisticated, modular computational handbooks engineered to decouple the sidereal cosmic 
grid from tropical seasonal drift, standing as an extraordinary achievement in ancient 
mathematical physics. 
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